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| 
THE ERIE CANAL. 





In our youthful days there hung on the walls of | 
our father’s house, a large map of the State of New 
York, dated 1817. On it was marked the proposed 
line of the Erie Canal, in two places, alternative 
routes being given. At that time the “Genesee 
Country” was the “far west ;” emigration to it had first 
assumed importance, and Canandaigua was the chief 
town “beyond” Syracuse; Rochester, Batavia, Buf- | 
falo, and other places now of importance were mere | 
hamlets, the future great cities of the prophets | 
of that day, being now for the most part, country 





villages, with a highly respectable moss-back element 
of “oldest citizens.” 

On the same map were located the Indian villages 
of the once famous Iroquois, who figured so promi- 
nently in the revolution and whose backs were per- 
manently broken by the expedition of Sullivan and 
Gates after the termination of that struggle. Fol- 
lowing that expedition there began to pour into the 
conquered territory, the then garden of the United 
States, and the highest developed and most _beauti- 
ful farming region in this country to-day, settlers 
from comparatively barren New England, and the 
southeastern portion of the state. Some came 
through the southern tier of counties, by way of El- 
mira and the valley making into the head of Sene- 
ca Lake, but the chief route of emigration was by the 
valley of the Mohawk, and the future line of the 
Erie Canal. Batteaux navigated the Mohawk, mak- 
ing a portage at Little Falls, to the divide near 
Rome, there being transferred across a short “ carry” 
to the waters of East Canida Creek and thence by 
Oneida Lake, through the lake and river system of 
central and western New York, to near the points 
of settlement. The first attempt at improvement, 
was a short canal for batteaux around Little Falls 
and a cut across the divide at Rome, the waters of 
East Canida Creek being retained by a dam in order 
to flush through the boats to Oneida Lake. 

As early as 1810, emigration having assumed con- 
siderable magnitude, and the products of the new 
country, chiefly wheat, only reaching tide-water at 
Albany, at transportation charges, both by water 
and by the new state road, which made the returns 
to the farmer merely nominal, the Erie Canal pro- 
ject was agitated and became popular, although 
there were not wanting; many croakers who only 
desired to live to see it completed, but who never- 
theless lived, as they always do, many years after. 

The genius of DeWitt Clinton pushed and sus- 
tained the project to a practical conclusion. On 
April 15, 1817, the work was authorized, and July 
4th of the same year, saw it definitely commenced. 
The work was practically completed for use in 1825, 
although not offically completed until Oct. 26th, 
1836. The canal was 363 miles long from Albany 
to Buffalo, with 6754, feet lockage. There were 83 
locks, 90 ft. x 15 ft. allowing the passage of boats 
of 75 tons burden, drawing 31¢ ft. of water. The 
prism was 40 ft. and 28 ft. x 4 ft., and the total cost, 

7,143,789. 

The construction was not declared complete be- 

fore the canal was found inadequate to the growing 


needs of the Empire State, and the great lake region, | 
whose cultivation through it had been rendered pro- | 
fitable. In May, 1835, the enlargement was author- | 


ized and in August, 1836, it was commenced, be- 


| 


ing declared completed in September, 1862, al- 
though the enlargement was in use several years 


previous. 
long with 654.8-10 feet lockage. 


The enlarged canal was 35014 miles | 
The locks were all | 


‘ | 
doubled, 110 ft. x 18 ft., admitting boats of 220 tons | 


burden, 6 5-12 ft. draft. The prism was, 70 ft. and 
5,535. The total 


56 ft.x 7 ft. and the total cost $36,495,535. 


cost of construction of the Erie Canal proper up to | 


1876, has been $49,160,986.93. 
Canals for purposes of navigation were first con- 


the general introduction of railways, no place being 
more than 15 miles distant from a water route. 
that time canals were looked upon in very much 
the same light as the railways of the present day 
and their general introduction was regarded as an 
unmixed blessing. No doubt the same thought in- 
augurated the canal system of New York, and water 
lines were made not only there but in neighboring 
states which would never have been constructed had 
these states been thirty years younger, when rail- 
ways had begun to assume importance as common 
carriers. Many will agree that this should not be so, 
and will instance the canals of England and France 
as yet in successful operation and very profitable. 
They will also also assert that those canals of this 
country which penetrate the mining regions, and 
also those which connect large navigable 
are successfully and profitably operated. 
Leaving this line of thought for the present, no 
sooner was the construction of the Erie canal author- 


rivers 


ized, than other lines and feeders were also projected 
and authorized, part of them being legitimate inter- 
mediaries between navigable waters and part sim- 
ply valley lines, opening up and developing new 
regions. Among the first may be mentioned the 
Champlain Canal, 66 miles long, authorized in 1817 
and completed in 1822; the Oswego Canal, 38 miles 
long, authorized in 1825 and completed in 1828; 
and the Cayuga and Seneca Canal, 243¢ miles long, 
authorized in 1825 and completed in 1828. To the 
latter class belong the Black River Canal and River 
Improvement, 35 miles canal, 42 miles river and 
10144 navigable feeder, or 8714 miles ix all, opening 
up to the Black River country,—construction author- 
ized in 1838 and completed in 1849; the Chenango 
Canal, from Utica to Binghampton, intended origin- 
ally to tap the Pennsylvania system, but extension 
never completed, as constructed, 97 miles long, au- 
thorized in 1833 and completed in 1836; the Che- 
mung Canal from Seneca Lake to Elmira and Corn- 
ing, with navigable feeder, 39 miles long, author- 
ized in 1829 and completed in 1831; and the Gene- 
see Valley Canal and Danville Branch, authorized 
in 1836 and completed to Olean in 1856, and to Mill 
Grove, 124% miles, in 1861. To these must be 
added Oneida Lake Canal, 7 miles, and Oneida 
River 20 miles; also, Crooked Lake Canal, 8 miles, 
Baldwinville Canal, 12.5 miles; and several minor 
reaches. 


At | 








Of these canals the following have been enlarged 
or are being enlarged to the same dimensions as the 
Erie. The Champlain enlargement authorized in 
1870, not yet completed; Oswego, and also Cayuga 
and Seneca, enlargement authorized in 1854, com- 
pleted in 1862; and the Oneida Lake, enlarged in 
1860. 

The total length of the navigable canals and feed- 
ers belonging to the state is 906.95 miles. 
tion there are the Delaware & 


In addi- 
canal, 87 
miles, and the Junction Canal, 18 miles, belonging 


Hudson 


to private corporations. These canals with the nav 


| igable waters artificially connected therewith, ag- 
| gregate a total length of 1392.95 miles of internal 
structed in England by the Duke of Bridgewater, | 
and 2,200 miles were in successful operation before | 


navigation. 
Article 7, 


prohibits the legislature from selling, leasing, or 


Section 6 of the amended constitution 


otherwise disposing of the following canals, in 
cluding necessary reservoirs and feeders : 


Erie Canal 351.78 
Oswego Canal 38.00 


web 


69,00 


Cayuga & Seneca 
Champlain Canal 
481.55 
And portions of present navigable canals neces- 
sary for feeders: 


Black River Canal 17.04 
Glen’s Falls feeder and pond, 12.00 
Chenango Canal, 8.00 

37.04 


Of the 906.95 miles of navigable canal and feed- 
ers there are left 388.36 miles subject to such dis- 
position as the legislature may authorize or direct. 

It will be noticed that those canals, intermediary to 
extensive -navigable waters, are retained, they hav- 
ing proven a financial success. They, moreover, are 
comparatively level, the lockage on the Erie aver- 
aging only 1.86 feet per mile; on the Champlain, 
2.72 ft.;on the Oswego, 4.07; and the Cayuga and 
Seneca, 3.34. The canals to be disposed of ulti- 
mately are all “plug” canals, ending nowhere in 
particular, and burdened with excessive lockage, 
varying from 8.96 ft. per mile in the Genesee Val- 
ley to 30.63 in the Black river, and 34.73 in the 
Crooked Lake. They have never proved a finan- 
cial success, and hence have never been enlarged. 
That they would have done far better if enlarged 
there can be no doubt, but ere that day came the 
railways had: penetrated the regions which they 
served, and furnishing quick communication to all 
important points, and loading through cars at the 
door, as it were, and also permitting the develop- 
ment of extensive regions impracticable to canals, 
the death of these and all similar water lines was 
but a question-of time. The Chenango canal is 
practically abandoned for purposes of navigation. 
Large quantities of lumber is yet brought down by 
the Black River canal and tributary navigation. 
The Chemung canal if enlarged, inclined planes with 
caissons adopted, for which it is especially adapted, 
and extended into the coal region farther, might be 
made to pay 4 corporation well. The Crooked Lake 
canal is already abandoned. The Genesee Valley 
canal is in a very dilapidated condition, but as the 
region which it serves is yet in great measure un- 
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supplied with railways, the state will endeavor to 
keep it in condition until private capital furnishes 
relief. 

It has often been asserted that the canals have 
been a financial loss to the state. This is untrue. 


The tolls collected from all the canals since their | 


construction with interest up to the present time, 
exceed by a handsome sum all the costs of construc- 
tion with interest, including an untold amount of 
stealage. The laterals have not paid, except indi- 
rectly, but the trunk lines have more than made 
good the difference. 

For the 40 years preceding 1877, over 156 mil- 
lion tons of freight was moved, valued at 6,700 mil- 
lion dollars, on which $116,736,657 in tolls were col- 
lected. The maximum movement in 1872 was, 
6,673,370 tons. Maximum tolls collected in 1868, 
were $5,246,563 on a valuation of $305,301,929. 

The number of tons moved one mile is first ex- 
ceeded by all the railways of the state in 1864 and 
for the 16 years ending in 1876, the relative propor- 
tions by canal and by all the railways is as 15,768 
million nearly to 37,833 million mile-tons nearly. 
The New York Central & Hudson River railway 
tirst exceeded the canal tonnage in 1873, and the 
Erie in 1874; both have kept the lead since. The 
traffic on the canals shrunk steadily from 1,058 mil- 
lion mile-tons in 1873 to 571 million in 1876. The 
rates in 1876 were .661 cts. per ton-mile on the 
canal, 1.05 on N. Y. C.& H. R., 1.09 on Erie, and 
1.15 on all the railways of the state. 

In 1877 the policy of low tolls was inaugurated 


by a reduction of 50 per cent and the abolition of | 


This, combined 
with other causes, has produced an increase in tor- 


the onerous clearance tax on boats. 


nage, 

This increase is very apparent at the New York 
office where the clearances are said to be four 
times that of ‘76; and also at Buffalo where they are 
reported 80 per cent. greater. The report of the 
state auditor indicates an increase of tonnage on the 
entire system of 17 per cent. and a decrease in tolls 
of 34 per cent. 

All the canal cities are highly gratified at what 
they think to be a permanent return of business to 
the canal, and boat building is once more active. 





At the present time when public attention is di- 
rected to the public works of Ohio and what shall 
be done with them, and when it is proposed to 
abandon the James River & Kanawha Canal, this 
subject is of peculiar importance. In no state other 
than New York has a canal system received that 
development which leads to legitimate inferences. 
We have endeavored to present a short sketch of 
that system accompanied by a few figures, as pre- 
liminary to certain conclusons which we desire to 
present, but which space forbids in this issue. We 
are urged to this course by the persistent misrepre- 
sentation of a large portion of the press among 


which are not a few class journals. The cause of 


this, although in many cases due to ignorance, is | 


not fhr to seck. 
our citizens are unwittingly led to believe and to vote 


Through it a large portion of 


contrary to their material interests. 

A canal must follow the lines which nature has loca- 
ted: it cannot cross everybody's back lane ; compara- 
tively speaking a railway can. Early in the his- 
tory of the canal system of New York, the southern 
tier of counties became jealous of their nore fortun- 
ate northern brethern, and, as a compromise, 
they were given the Erie railway. Along these 
lines great towns were located as beads on a string, 
and at the terminus grew the metropolis, control- 
ling the commerce of the nation. The average citi- 
zen will argue to you the beauties of indirect taxa- 
tion, but when he is located on a farm removed from 
the channels of communication, and along them sees 
prosperous cities springing up and their citizens 
with those of the tributary country growing wealthy, 
although it may mean the Empire State and the 
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control of national commerce, it is hard to pur- 
suade him of indirect benefits. May be his favorite 


railway is constructed, and he has given it right of 


way and holds stock,—that is enough for him. He 
don't care to pay taxes for other peoples’ benefit. 
Canals in this country have always been public im- 
improvements, made by the public purse. Public 
improvements are always on the defensive. Every 
one with capital in the old States holds or has held 
railway stocks and bonds. They are thus keenly 
alive to their interests and persistently on the offen- 
sive. All these sentiments have found expression in 
the average Albany legislature, and have been 
played upon with moral suasion and money by those 
interested, and had it not been for a canal ring with 
| greater material interests, we opine that the canal 
system of New York would, ere this, have gone the 
same way as that of her sister States. 





| As public works, like canals, are not represented 
| on the boards, are not a subject of every day com- 
ment in the papers, are not noticed except in the 
defensive, have not a whole army of employes and 
investors, it is not strange that the public should 


finance into every importance. Piratical railway 
journals have hardly concealed their joy at the decline 
of Lake commerce, have suggested that the canals 
| are a relic of fogyism, that their prisms should be 
turned into road beds for railways, and have inti- 
mated that all expenditure for river improvements 
is the sheerest folly. 

We, of course, do not intend to advocate a canal 
system as developed in foreign countries or as early 
| projected in this country, notably in New York. 
There are several reasons why such systems here 
have had their day. But as intermediary to exten- 
sive navigable waters, and in many casesas “ plug” 
sanals extending into mining districts, they still 
have their economical use. 








WORCESTER WATER WORKS 





REPORT OF THE COMMITTEE OF 1876, ON LYNDE 
Brook Reservorr Dam. 


On March 30th, 1876, the Lynde Brook Reservoir 
Dam of the Worcester, Mass., Water Supply went 
out, causing great destruction of property. At that 
time we published an account of the disaster and 
noted from time to time the progress of rebuilding, 
after the plans of Wm. J. McAlpine. The recon- 
struction, nearly completed in 1876, was finished 
early in 1877. 

The significance of the large and increasing leak- 


age at and near the gate-house seemed to be well 


appreciated at the time by the citizens and officials 
of Worcester, much excitement being occasioned 
thereby, chiefly from the fact that no adequate meas- 
ures were taken to arrest the threatened disaster. 
Subsequent investigations, to acertain extent, de- 
monstrated that any measures which could have been 
taken would have been futile; still, that the officials 
comprehended the situation, has not been satisfac- 
| torily proven. 

| After the failure of the dam and during its recon- 
| struction, much bitterness was displayed and many 
charges and counter-charges were made on the part 
of citizens, press, and officials, incompetence and 
| malversation being especially alleged against the 

latter, 

The special committee appointed to re-build the 
dam consisted of the Mayor, two aldermen and two 
councilmen, and their report, covering cighty six 
closely printed pages, has just been presented. Too 
large a portion is of a controversial nature, devoted 
to repelling attacks on the board. Much of this 
part is ill-judged, tending to probe and re-open old 
wounds. The language is, in too many cases, offen- 
sively egotistical. As characteristic of such commit- 
tees, they repudiate all the errors and assume, with 
the utmost sang froid all the merits, leaving one al- 
most in doubt as to whether an engineer was or was 





lose sight of them and magnify the foot-balls of 
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notemployed. Such committees should be declared 
public nuisances. They are generally irresponsible 
in any proper sense of the term, too often incompe- 
tent to direct public works properly, officiously sug- 
gestive to the engineer, many times insisting on vi- 
tal alterations in his plans. They are moreover, the 
butt of every aggrieved contractor, are criticised by 
every “wise” citizen, and the especial point on 
which are fossilized the charges of the press. They 
are, in a word, a part of the political machine with 
all its attachments of wires, rewards and party feal- 
ty, and as such, continually butting against the op- 
position of the “ outs.” A competent city engineer, 
responsible only to the appointing powers, and 
enjoying the same public confidence as judges un- 
der the old system of appointments, is amply suffi- 
cient. He can make the plans for all public im- 
provements, consulting with specialists when nec- 
cessary ; through his staff he can best supervise their 
construction and draw up the warrants for work 
done; and when the improvements are completed 
none other is better fitted for their care and execu- 
tive management. 

Such a system would toa great extent remove 
public works from the bitterness of partyism and 
give expert responsibility, which is the crying need 
of all municipalities. 


It is but justice to say that the report of the Wor- | 


cester committee suggests the text rather than the 
substance of these remarks. The report is interest- 
ing and valuable, and would be commendable but 
for the blemishes we have pointed out. It presents 
the facts connected with the destruction and re-build- 
ing of the dam, and includes a complete history of 
the Worcester water works, from 1722 to 1877, even 
the first record in 1798, authorizing Daniel Gould- 
ing to conduct water in pipes “from a certain spring 
in his own land,” for the accommodation of him- 
self and others. 








Tue Toronto water works were to be transferred 
on the 31st ult., from the hands of the Commission- 
ers to the Corporation. The act of transfer says 
that “the said water works shall be henceforth 
controlled by a committee to be annually appointed 
by the corporation of the city of Toronto. Another 
provision, virtually makes the city engineer, engi- 
neer of the water works, on behalf of the corpora- 
tion. The Toronto Globe, of the 26th ult., expresses 
doubts as to this being the best arrangement and 
suggests independent authority—“ say two commis- 





out pay, as a third ex-officio,” also, the city en- 
gineer to be responsible for the general condition 
of the mains and service, a competent mechanical 
superintendent being employed to look after the 
works, supplies, etc. The suggestions of the Globe 
are wise. It is too often the case that public works 
are entrusted, in their operation, to committees of 
common councils. Of course these committees are 
responsible to the council which, freely translated, 
means, responsible to nobody. At the same time 
city works are divided off into departments, as sewer 
departments, water works departments, streets and 
bridges, etc., each with a separate and independent 
head, and directly responsible to the mayor or the 
board of public works, which may mean no one. This 
system is quite generally in vogue in American 
cities, and furnishes ever opportunity for all sorts of 
chicanery. The good time is surely coming when 
all the departments of city improvements, requiring 
expert skill, shall be directly responsible to the city 
engineer, and through him, to the mayor or a com- 
mission. The material interests of the average com- 
mon council is opposed to this change. It can, at 
best, only come slowly as a popular growth, as in 
the nature of a constitutional amendment and a 
part of the common law. 





Fer eae 
GENERALS BARNARD and WriGHT, have been di- 


rected to proceed to the Jetties and report at the 
earliest possible moment. 


sioners at moderate salaries, and the Mayor with- . 
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PROPOSED railways are so active in Colorado news- 
papers that it would seem as if that State must be the 
chief field for construction the coming year. The 
schemes are nearly as wumerous as the narrow-gauge 
projects in Ohio, It serves to wile away the tedium of 
the winter when active business is precluded, both in 
mining and agricultural districts. A few of the talked-of 
railways may be built, but at the same time while talk, 


and a good deal of it, precedes construction, construction 
don’t always follow talk. 





THE method of improvement adopted on Galveston 
bar, viz., gabion training walls, although an experiment, 
is meeting with gratifying success. Late surveys re- 
port the maximum depth at 19% feet, and an 13 feet 
channel of 1,500 feet width. The scouring still con- 
tinues, although the harbor works are discontinued for 
the present. The success of this improvement is of | 
vital interest to Galveston in its future competition with | 
New Orleans for the trade of Texas and as the real 
gulf terminus of the Texas or Southern Pacific railway. | 


| 





WE have been most kindly furnished by a corre- 
spondent with a large amount of data referring to the 
Boston Water Supply, from the earliest history of its 
inception to the progress of the present new supply 
works now in process of construction, and we have 
therefore commenced our papers on the ‘“* Public Water 
Supply of American Cities’ with Boston, a city which, 
standing pre-eminent for general intelligence in this 
country, may be expected to have given to so important 
a subject as its public water supply its best and most 
intelligent consideration. We may expect therefore the 
discussion of the subject, which extended over more 
than a score of years, to be full of valuable suggestions 
to other corporations who are contemplating the intro- 
duction of water into their towns, and we therefore 
recommend a careful study of these papers to Water 
Commissioners throughout the Union. 





THE Brooklyn Zagle condemns the New Municipal 
building in unstinted terms as an architectural abortion. 
The Committe appointed to investigate, found that 
no money had been stolen. In reviewing their report 
the Zagle says: 

“ The answer of the Chatham street clothier to his 
agrieved castomer would be that though the coat did 
not fit right, though it was badly cut, and though the 
fabric was shoddy, he, the customer, could not complain, 
since the tailor had refrained from picking his pocket.” 


We know nothing as to the truth of the Zagle’s as- 
sertions. This case only illustrates what is getting to 
be a chronic class of complaints in American cities, viz., 
charges of incompetence and fraud against building 
committees. It is not quite self-evident that Alder- 
manic committees, to say nothing of their probity and 
disinterestedness, are always competent to select from 
competitive plans, or even to decide as to the proper 
nature of foundations. 

CIVIL ENGINEERS’ CLUB OF THE NORTH 
WEST. 

The 81st regular meeting of the Club was held on 
Wednesday P. M., January 2d, in the Sherman House 
Club Room, President W. Sooy Smith in the chair, and 
the following members in attendance: Messrs. More- 
house, Goodhue, Clarke, Booth, Seyton, Greeley, Ches- 
brough, Fox, Williams, Potts, McCiure, Bradley, Frost, 
Artingstall, McHarg, Blunt, J. J. Nichol, and several 
visitors. 

After the reading of the minutes of the last meeting, 
the following gentlemen were proposed for membership : 
Robert Forsyth, North Chicago Rolling Mills; Charles 
MacRitchie, C. E.; J. M. Whitman, Chief Engineer and 
Receiver of the Chicago and Pacific R. R.; J. Freeman 
Clarke, Jr., C. E., all of Chicago, and J. H. Cunning- 
ham, C. E., of Milwaukee, Wis. 

The following were elected members by ballot : 
Thomas Franklin, C. E.; J. Frank Aldrich, C. E., and 
A. Gottlieb, C. E. 

The following donations were received: Photograph 
showing construction of Craig Street Tunnel, Montreal, 
Canada; by Geo. D. Ansley, City Engineer, Montreal. 

Vol. II of Geographical Explorations, and four docu- 
ments relating to public buildings at Washington, from 
Gen. A. A. Humphreys, Washington. 
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Report of Department of Board of Public Works of | 
the City of Chicago for 1876, from E. S. Chesbrough, 
City Engineer. 

Mr. E. A. Fox, C. E., then read his paper on “ The | 
Wooden Pavements of Chicago,” a most valuable and 
interesting contribution to the subject of street pave- 
ments, and which was followed by remarks from several 
of the members. The paper and discussion will be 
published in full in ENGINEERING NEws next week. 

A paper by Mr. Willard S. Pope, President and Chief | 
Engineer of the Detroit Bridge and Iron Company was 
then read by Mr. Fred. Clarke, entitled ‘‘ Account of the 
Erection of a Railroad Bridge at Grand Rapids, Mich,” 
which paper we publish this week. 

A canvass of the votes upon the time of holding the | 
meeting showed 17 out of 27 votes in favor of 4 P.M, 
Upon motion, it was ordered that two sets of Papers 
read before the Club should be printed each month ; one 
sett to be sent immediately to members and the other 
to be retained to the close of the Society year, and then 
issued in book form to the members, and in exchange | 
for other publications. 

The Committee on Metric System was requested to 


remain after the meeting, which then adjourned. 
EO ———————— 


THE HUMBOLDT POWDER. 





The last few years have been exceedingly fruitful | 
through the energetic agency of scientific and practical 
men in bringing into general use quite a large number 
of new highly explosive compounds, known by their 
several names, to-wit: Giant powder, Neptune powder, 
Thunderboldt powder, Dualin, Vigorite, Vulcan pow- 
der, Hercules powder, Titan powder, Rent Rock, and 
several others well known. All of the above powders 
Owe their explosive power to the nitroglycerine which 
they contain, and to nothing else. We need not discuss 
nitroglycerine as an explosive, for in that respect its 
powers are well known. There is no commercial explo- 
sive more powerful than pure liquid nitroglycerine, and 
the above named Giant powders approach in explosive | 
ability to nitroglycerine in direct proportion to the | 
amount of nitroglycerine which they contain when ex- 
ploded. 

We use the term Giant Powder to all the above | 
named powders. 

The nitroglycerine is held in place by a substance 
commonly known as the “ absorbent,” which may consist 
of almost any material in a dry pulverized condition,, 
such as sand, kaolin, sawdust, vegetable mould, etc. 
valuable in proportion as they are capable of absorbing 
and retaining the fluid nitroglycerine. 

The absorbent reiders the nitroglycerine capable of 
being transported, and makes it less liable to explode 
from concussion or sudden jars necessarily occurring 
while in transit. It is admitted by every one who 
knows anything about high explosives that nitroglycer- 
ine is the cheapest explosive, under certain conditions, 
that is used, when the rock or ore is very hard and 
when the greatest power possible is desired. 

The hole or receptacle for the explosive must be 
capable of retaining the oil. If the rock or ore to be 
bioken is seamy, or as is frequently the case in soft 
hematite mines, the oil will run away into open spaces, 
in which case the explosive is not only lost as a useful 
agent, but in subsequent drilling it may be set off by 
the concussion of the drill and cause the death of the 
men drilling. This is not the case with any good Giant 
powder, because the explusive is held in place by the 
absorbent. 

The greatest advantage which Giant powders have 
over nitroglycerine in a fluid state is, that there is less 
danger attending the handling of them. 

The explosive is protected from all slight unexpected | 
concussions by the particle constituting the absorbent. | 
The concussion is transmitted fiom particle to particle | 
of the absorbent, and the nitroglycerine being contained 
in the interstices of the absorbent, does not, for any 
ordinary concussion, receive sufficient amount to set it off. 

The*reason why high explosives are so much cheaper 
than simple black powder, is not so much the cost of 
the powder itself, but because more explosive power 
can be put into a small hole by using high explosives, 
than can be obtained, if black powder is used. The cost 
of drilling holes in hard rock or ore is in direct propor- 
tion to the area and depth of the hole. Now to obtain 
the same force in blasting two pieces of ground it follows 
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that if two explosives having different degrees of explo- 
sive power are employed, the size of the holes must be 
inversely proportionate to the explosive powers of the 


powders employed. In other words, if one powder is 


five times as strong as another, it will cost five times as 


much drilling to prepare holes for the weaker powder as 


| it does for the stronger, to accomplish the same amount 


of work. 
This fact makes nitroglycerine the cheapest explosive 
used, other things being equal where the conditions are 


most conducive to that end. 


On account of the danger attending the handling of 
nitroglycerine in a fluid state, it is not employed as ex- 


| tensively as it might otherwise be, and the trouble in- 


cident to its use in cold weather, owing to the fact that 
it must be thawed out before used also prevents its more 


general use. 


Giant powders can be handled with impunity as long 
as the nitroglycerine is held perfectly absorbed; but 


| when too high a degree of heat exists, the nitroglycerine 


separates from the absorbent and settles in the bottom 
of whatever contains it and conseque:.tly becomes as 
susceptible to concussion as fluid nitroglycerine which 
never has been absorbed. So we see that there is dan- 
ger associated with the use of Giant powders even. The 
contact between the nitroglycerine and its absorbent 
being simply a mechanical one and not a chemical one, 
renders the mixture quite unstable. 

There has been invented and patented by Mr. Otto 
Buerstenbinder, of Humboldt, county, 
Michigan, a new Giart Powder which possesses all the 
advantages heretofore granted to Giant Powders, and 


Marquette 


| also all the good qualities of common black powder, and 


does not possess any of their disadvantages. It isa 
granulated black powder of 0.75 specific gravity. It 
does not explode by concussion or by fire if not con- 
fined ; but if confined, tamped har« in a hole or in the 
barrel of a gun, a common fuse, (without Nobel's patent 


| cap attached) or an ordinary percussion cap on the nip- 


ple of the gun will explode it without fail. 
under water as readily as common Giant powder. 


It explodes 
It 
can be shipped either in paper cartridges like Giant 
powder or in wooden kegs or boxes like common black 
powder, and in grains of any desired size. Tempera- 
ture does not affect this powder, it neither freezes in 
cold nor softens in hot weather. It does not produce 
any obnoxious smoke when exploded in a mine, nor 
does it cause headache to those who handle it. It can 
be made with from 20 to 66 per cent. of nitroglycerine 
without the least danger to those handling it. 

The nitroglycerine is held under control as a con- 
stituent part of a chemical compound. Mr. Otto Buer- 
stenbinder is the gentleman who obtained the patent for 
making nitroglycerine in this country for Mr. Nobel in 
1866, since which time he has been engaged in manu- 
facturing high explosives in this country. 

To make this new powder he employs cellulose, pith 
of plants anc trees, pulp of fruits, fungi, vegetable ex- 
cresence, punk, peat, excrements of graminivorous ani- 
mals [horses excepted], in short, any soft spongy elastic 
vegetable substance, and glycocal and nitroglycerine. 

The vegetable substances above mentioned are puri- 
fied of everything except the carbon and proteine sub- 
stances. It is then boiled for twenty-four hours in a 
solution of nitrate of soda or nitrate of potassa, until the 
solution takes the form of a jelly. To this jelly when 
boiling, is added from 8 to 10 per cent. of glycocal, then 
over a slow fire this compound is evaporated until it 
becomes nearly free from water, when to the mass is 
added from 20 to 66 per cent. of nitroglycerine, accord- 
ing to the strength of the powderdesired. The glycocal, 
which has equal affinity for acids and bases unites the 
nitroglycerine to the vegetable jeliy. The proteine con- 
tents of the vegetable matter causes the whole mass to 
coagulate. This mass is then pressed through seives 
which forms it into grains of any desired size. The 
grains are then exposed to the sun or artificial heat 
from go* to 120° until all the water is evaporated. These 
grains contain all the nitroglycerine originally added to 
the mass. This compound has all the explosive power 
of nitroglycerine (according to the amount of nitro- 
glycerine originally added) and still greatly differs from 
all heretofore known qualities of that explosive or any 
known Giant powder, to-wit: Exposed to heat of 200° 
Fah. it will neither flow together or exude nitroglycer- 
ine, but become hard. If,exposed to cold 30° below 
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rero this compound will neither freeze in itself or will 
the grains cake. The vegetable substances having re- 
tained their natural elasticity hinder the nitroglycerine 
united with it from exploding by concussion alone 
Therefore with safety this powder can be transported 
like common black powder, in kegs or box eas, nd 
tamped solid in drill holes expk ded by single fuse with- 
out fear of exploding trom the tamping. 

The inventor of this powder deserves great honor for 
giving to the world a powder of so high a degree of ex- 
plosive power, which can be handled with as much im- 
punity as common black powder and with even more 
safety, for it possesses all the safe qualities of common 
black powder, besides possessing the advantages of not 
exploding by fire when not confined. 

E. M. Spatpine, C. E. 

MARQUETTE, L. S., December 17, 1877. 








WATER SUPPLY OF AMERICAN CITIES. 





BOSTON 

Dr. N. B. SHURTLEFF, in one of his articles on “ Bos- 
ton in the Olden Time,” says: ‘‘ Among the most no- 
ted of the early attempts for procuring water for the 
daily use of the towns’ people was the Conduit, a very 
singular contrivance, but one which answered a very 
good purpose in the limited space in which its benevo- 
lence was experienced........In 1652, at the May Ses- 
sion of the General Court of the Colony, on peti- 
tion of the inhabitants ot Conduit Street in Boston, 
‘The Water Works Company’ was incorporated for 
building the conduit, and provisions were made tor the 


use of the water in case of fire. 

“From what has been stated, it would appear that the 
conduit was a large reservoir, about twelve feet square, 
made for holding water, conveyed to it by pipes leading 
from neighboring wells and springs, for the purpose of 
extinguishing fires and supplying the inhabitants dwell- 
in= near it with water for domestic purposes. Over the 
reservoir was a wooden building, in the olden time, used 
for storage purposes ; but in more modern days, the old 
building was removed, and the conduit covered with 
plank, raised in the centre about two feet, and sloping 
to the sides, like a hipped roof.” 

“The old conduit never fulfilled the expectations of 
those who deyised and built it; and its traces have so 
entirely disappeared, that not a single vestige of it can be 
found,and an occasional mention of the street that bore its 
name, is about all that can be found concerning it in the 
ancient town books and in the conyeyances of land in 
Suffolk Records. No digging in the street, for laying of 
drains or sewers, has, within the remembrance of per- 
sons now living, shown any of its remains, although 
it was well remembered in its last condition by the old 
persons who have recently passed away.” 

In another article, giving an account of the “ Jamaica 
Pond Aqueduct,” he says: ‘On the 27th of February, 
1795. Governor Samuel Adams approved an Act of the 
General Court whereby Luther Eames, Nathan Bond 
and William Page, and their associates, were vested 
with corporate powers for the management and direc- 
tion of the business, as a Company, of bringing fresh 
water into the town of Boston by subterraneous pipes ; 
and, by a subsequent Act passed on the roth of June, 
1796, this Corporation was empowered to assume the | 
appellation of ‘The Aqueduct Corporation.’ ” 

The capital of this corporation was $130,000, divided 
into 100 shares. No dividend was paid for the first ten 
years, and for the succeeding thirty years the average 

dividend was a fraction less than 4 per centum per an- 
num, on the par value of $1300, In 1838 the stock 
was valued at from $500 to $600 per share, and the 
corporation was supplying between 1,400 and 1,500 





houses, or about one in four within its range. 

The water was brought from Jamaica Pond in Rox- 
bury through four main pipes of pitch-pine logs, two of 
four inch bore, and two of three inches, the lateral pipes 
having a bore of one inch and a half, and the lineal ex- 
tent of the water pipes in Boston was about fifteen 
miles. 

In 1816 some unsuccessful efforts looking to the intro- 
duction of water into Boston from Spot Pond in Stone- 
ham, were made, but it was not till May roth, 1825, 
that the city of Boston took its first action in regard toa 
public water supply. From this time onward until 
April 13, 1846, when the “ Act of Supplying the City of 
Boston with Pure Water” was accepted by an almost 
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unanimous vote of the citizens, the subject was being 
continually agitated, and its history is so full of interest 
and so replete with information respecting the advis- 
ability of a public water supply, and the arguments of its 
opponents, that we have prepared as comprehensive an 
abstract of it as our space will permit. 

At the meeting ot May roth, 1825, a committee was 
chosen and instructed to ‘inquire into the practicability, 
expense and expediency of supplying the city with pure 
water.” This committee reported on the following 
June 13th, that * There can be no question concerning 
the practicability or expediency, and the only question, 
is the expense. and the mode in which it can be effected. 
They believe that capitalists may be found willing to 
join the city in carrying into effect such an undertaking, 
but whether such association ought to be formed, or 
whether it ought wholly to be left to private enterprise, 
or wholly effected at the expense of the city, are ques- 
tions on which there is a diversity of opinion, and no 
plan should be adopted without great deliberation : and 
they recommend that a survey be made, at the expense 
of the city, of the sources from which a supply could be 
obtained.” 

One thousand dollars was appropriated for the survey, 
and Professor Daniel Treadwell was appointed as Com- 
missioner ‘‘to ascertain the practicability of supplying 
the city with good water for the domestic use of the in- 
habitants, as well as for extinguishing fires, and for all 
the general purposes of comfort and cleanliness.” The 
Professor made his Report in the following November, 
and placed the necessary supply for 50,000 inhabitants 
and the natural increase at 1,600,000 gallons daily ; he 
recommends Charles River and Spot Pond as the means 
of supply ; the cost of bringing water from the former 
he estimated at $514,842, and from the latter at $558,- 
353 to $615,469, according to site selected. 

The Mayor of Boston in his Inaugural address, made 
January, 1826, after referring to the opinions of medical 
men in favor of the introduction of pure water, and to 
the fact that the formation of a private water company 
was in contemplation, thus says: “On this topic, I 
deem it my duty to declare explicitly my opinion, that 
in such a project the City ought to consent to no copart- 
nership. If there be any privilege which a city ought to 
reserve exclusively in its own hands, and under its own 
control, it is that of supplying itself with water. No 
private capitalists will engage in such an enterprise with- 
out at least a rational exp.ctation of profit. To this, 
either an exclusive right, or privilege of the nature of, or 
equivalent to, an exclusive right, isessential. There are 
so many ways in which water may be desirable, and in 
such a variety of quantities, for use, comfort, and pleas- 
ure, that it is impossible to provide, by any prospective 
provisions, in any charter granted to individuals, for all 
the cases, uses, and quantities which the ever-increasing 
wants of a great city in the course of years may re- 
quire.” 

‘* Besides, it being an article of the first necessity, and 
on its free use so much of health as well as comfort 
depends, every city should reserve in its own power the 
means. unrestrained, of*encouraging its use, by reducing 
as fast as possible, the cost of obtaining it, not only to the 
poor but to all classes of the community. This never 
can be the case when the right is in the hands of ,indi- 
viduals, with any thing like the facility and speed as when 
under the control of the city.” 

‘‘In addition to these consilerations. the right to 
break up the streets, which that of supplying the city 
with water implies, ought never to be intrusted to pri- 
vate hands, who through cupidity or regard to false 
economy, may have an interest not to execute the works 
upon a sufficiently extensive scale, with permanent ma- 


terials, thereby increasing the inconvenience and expense 
which the exercise of the power of breaking up the streets | 


necessarily induces.” 

But the people of Boston and their municipal represen- 
tatives were willing to risk the effects of ‘‘ hard” spring 
water in their systems, and although there was an oc- 
casional agitation on the subject of “soft water,” yet it 
did not influence the body politic very seriously for the 
next eight years, until in February, 1834, when in an- 
swer to a communication from the Mayor on the sub- 
ject, the City Council appointed a committee, which re- 
ported, ‘‘ That a committee be appointed, with authority 
to cause a survey to be made by competent persons, for 
the purpose of ascertaining whether a steady and copious 
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supply of pure soft water can be obtained; and also 
what will be the best mode, and the cost of introducing 
such supply of water into the city ; and that the: said 
committee report to the City Council the result of the 
survey as soon as completed,” 

In consequence of which Col. Loammi Baldwin was 
appointed to make an examination, survey and report, 
which the Colonel did by the following October, in a 
document of seventy-nine pages, and which is considered 
one of the most complete reports on supplying a city 
with water that can be found. (City document No. 12, 
1834). 

He says: ‘“‘ There are four methods by which water 
is usually procured by the citizens of populous towns, 
First, by collecting in cisterns, rain water falling on 
roofs of houses, etc. Second, by raising it from wells 
made in the common way. TZ4ird, by boring into the 
earth and tapping springs below. Fourth, by conduct- 
ing it into town from high and distant sources, either 
by aqueduct, conduit pipes, or pumps. He then de- 
scribes each mode ; six pages being required for the ac- 
count of Artesian or Bored Wells, and twenty-six pages 

| for Aqueducts, In the latter he describes the aqueducts 
| of ancient and modern Rome, giving the following table 
~ the former: 


Name. Era. Length. Cubic feet Gallons 
perday. per day. 


1. Appian Aqueduct B. C. 312 10.3280 3,706,575 27,724,181 
2. Old Anio ~y ‘273 36.6775 8,932,335 66,813,887 
3. Marcian - ** 146 56.0417 9,525,390 71,249,917 
4. Tepulan - 64 127 14.2341 903,795 6,760,386 
5. Julian ” - 35 2,449,350 18,321,407 
6. Virgin - = 22 14.3116 5,085,624 38,040,467 
2: Alsietina “ A. D. 14 20.4526 796,152 oi 
8. Claudian = ™ 49 42.1089 9,356,81 of 991 
g. New Anio “ ” GO 54.1644 9,622,878 71,079,127 








Total, 24943058 50,378,955 379,834,379 
* The City Documents are numbered each year from Ne. 1, 
upwards, 
He describes also the acqueducts of Constantinople, 
Lyons and of London; giving the following table of the 
latter : 


Name Houses of Cubic feet Gallons 
Tenants. perday. per day. 








1. New River Company by Canal 66,000 2,000,000 13,000,000 
2. East London Water Works... 42,000 950,000 6,000,000 
3. West Middlesex Water Works 15,000 30,000 —2,250,000 
4. Chelsea “ “ .. 12,400 282,000 1,760,000 
5. Grand Junction = * |. 7,700 450,000 2,800,000 
6, Lambeth - * ., 16,000 200,000 1,244,000 
. Vauxhall, S. London W-Wks. 10,000 160,000 1,000,000 
. Southwark “ .. 7,000 115,000 720,000 

Total...........+40+++..++++ 196,100 4,517,000 28,774,000 


Accounts of the Water Supplies of Edinburg, Green- 
ock, Glasgow, Paris, Beziers, Philadelphia, Cincinnati, 
and Richmond, follow. 

He then comes to the subject of the supply of the 
City of Boston, and proceeds to the investigation of the 
means of supplying, or of bringing within the control of 
the city 5,000,000 gallons daily. 

He states that there are many Ponds within the dis- 
tance of abcut twenty miles, from which a supply of 
pure water may be had, by its natural flow to ground 
within four or five miles of Boston, sufficiently elevated 
to deliver water through pipes without the intervention 
of machinery, to the highest points of the city ; and 
even to flow the floor of the State House. . 

Some of these Ponds have been examined, and put 
down in the following table: 


Estimated 

Name of Pond. Town. Area, Ft.ab. Dist. daily ca- 

Marsh. pacity, gals. 

j A. QR. M.Q.R, 

| Spot Pond, Stoneham. 260 143-58 1,600,000 

| Waltham Pond, Waltham... §2 0 51 192,67 11 3 35 

| Sandy * ~ Lincoln.... 152 1 24 222.95 16 3 26 

| Baptist “ Newton... 33 2 24 137.40 9 3 40 

| Punkapog “ Canton.... 271 147-77 15 0 41 

| Charles River, Watertown. 

{ Massapog Pond, Sharon... 

Long ** Natick .... 600 224 127.91 24 3 08 16,156,800 
Farm “  Frami’gh’m 193 149.37 26260 555,704 
Shakum ” pag’ eee 155.01 27 © 20 

| Learnards “ © nese 158.32 27 1 70 

| Dug oF ERS oss 30? 133.06 24 0 63 

|Morse’s ‘* Needham.. 20 ? 112.40 20 0 70 

; Bullard’s “ es 35 104.45 19 0 07 


He then describes each pond separately, and adds; 
| ‘From all the sources I have examined in the vicinity 
| of Boston, as before stated, the most eligible are those 
of Farm and Shakum Ponds in Farmingham, together 
with incidental ones dependent upon them ; and Long 
Pond in Natick.” 

** The best!mode of bringing the water to town is by an 
aqueduct, without the use of pipes, to the nearest point 
of sufficient height to allow it to flow through cast-iron 
pipes to the highest land in the city.”’ 

For this purpose, he proposes ‘to fstablish a Reser- 
voir near the road leading from Roxbury to Brush Hill 
Turnpike; the Reservoir to be of such height that the 
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surface of the water, when full, should be 110 feet above 
marsh level.” 

He then gives four plans for constructing an aque- 
duct. “First, an open canal or drain, like common 
navigable canals, but onasmall scale. «Second, to build 
stone walls four or five feet high, instead of leaving the 
sides of the aqueduct or canal of naturalearth. Z4ird, 
adrain with stone-walls, two or three feet apart, laid 
upon each side, without mortar or cement, three or four 
feet high, with flat stones to cover the top, and earth 
laid over the whole, so as effectually to conceal the work 
from sight, protect it from mischief and frost, and leave 
the ground free for ordinary use.” 

“The Fourth, is that furnished by ancient Roman 
works, and is like the third in form, but built in regular 
masonry, laid in hydraulic cement or in common mor- 
tar, and lined with cement. In this, the bottom should 
be stone, the top covered with the same, and the whole 
Jaid under ground, or where the foundation is too low,. 
the work to be surrounded and covered with an em- 
bankment.” The latter is the one that he recommends. 

He then gives his idea of the route to be taken, with 
a description of each section, and the cost of the whole, 
which he estimates at $750,000, not including the dis- 
tribution in the city, as that must depend on the quan- 
tity distributed. 

If Long Pond should be adopted instead of Farm 
and Shakum Ponds, it will add, in his opinior, but $20,- 
000 or $30,000 more. 

This committee cost the city $6000. A favorable res- 
olution was reported, but no action was taken, and the 
good people of Boston continued to use their “hard” 
water in peace and contentment until January 4, 1836, 
when the “soft water” party had another committee 
appointed and another examination, survey, and report 
‘as to whether it be best for the city to bring the water 
in at its own expense, or for a private corporation to do 
so for it.” Mr. Robert H. Eddy was the favored sur- 
weyor on this occasion, but while he was taking his 
measurements the private company party got control of 
the Legislature, and on the 16th of April, 1836, the 
*' Boston Hydraulic Company” was incorporated by 
Legislative enactment, 

“This act gave the company power to issue one thou- 
sand shares, and to assess the same, to an amount not 
exceeding one thousand dollars per share, and to take 
any ponds or lands covered with water situated north- 
wardly of Charles River, and within twelve miles of 
Boston, for the purpose of conducting water therefrom 
through the town of Charleston, in the county of Mid- 
dlesex, and through the City of Boston. It gave full 
power for the erection of the works and maintaining the 
same ; also gave the power to the City of Boston to sub- 
scribe for one-third part of the shares or any less pro- 
portion thereof. The City of Boston also had the right 
to purchase of the Corporation their franchise and all 
their personal and real property “by paying therefor 
such a sum as together with their receipts will reimburse 
the whole amount expended, with an interest of ten per 
cent per annum ; and in the event of purchase, the city 
to take all the rights, and be subject to all the duties of 
the Corporation, especially as to continuing the supply 
of water to the town of Charleston.” 

“The Act provided that if the work was not com- 
menced within three years, or completed within six 
years, the Act should be void, and it would likewise be 
void, unless the City Council of the City of Boston 
should, within four months after its passage, declare by 
a vote their assent thereto.” 

But the Boston Hydraulic Company never constructed 
anything further on the public water supply of the city 
of Boston than the ‘ Act.” 

Mr. Eddy made his report to the Committee the 13th 
of June, covering twenty-six pages. (See City Docu- 
ment No. 12, 1836.) 

In it he says: “ We should be very cautious in the 
choice of a project for the supply of water for many 
reasons. The consumption of water by the inhabitants 
of a large city is extremely slow after its introduction, 
many years elapsing before the quantity the works are 
capable of affording is thoroughly distributed. The in- 
come is in proportion to the quantity used.” 

“If the introduction is in proportion to the con- 
sumption, and at such a cost from time to time as to 
afford a good interest on the principal invested, the 
works must always continue to be productive. On the 
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: | ‘ 
contrary, should we at the commencement invest a large | enumerated might be united. But the results of the 


amount of capital in works calculated to introduce af 
once a quantity sufficient for the consumption at a 
Suture period, when the city shall have increased greatly 
in size, but a small portion of this water is at first taken 
by the inhabitants, and, of course, the income being al- 
ways in proportion to the consumption, much, if no$a 
greater part of the capital invested, must be unproduc- 
tive ;-and, in a short time, the simple or compound in- 
terest lost on the unproductive portion exceeds the capital 
itself, thus causing the actual cost of the works, (when 
the period of time shall arrive that the consumption 
shall equal their means of supply,) to exceed perhaps 
double or treble the first outlay, and always be an un- 
productive property.” 

“In point of purity, our fresh water lakes, fed by 


| Springs and mountain brooks, are infinitely superior to 


rivers, the latter being generally charged with detritus 
in a greater or less degree, while nature, ian the former, 
has afforded the means which art takes to remove the 
impurities.” 


“ These lakes are large settling Reservoirs of them- | 


selves, and the waters derived from them are of the 
purest nature. By the introduction of such, we are not 
subject to costly projects of filtration, or to the erection 
of large and expensive Reservoirs to remove the ex- 
traneoys matter. Such being the fact, it becomes a 
highly important consideration, whether it is not cheaper 
in the end to expend at firsta much greater sum to bring 
the waters of a pure lake into the city than would be 
necessary to intruduce those of a river.” 

After making a few remarks in regard to Charles and 
Neponset Rivers, he says: 

“Within a compass of thirty miles around Boston 
are many fresh water,lakes, all a sufficient altitude above 
the level of the sea to reach the highest land by the 
force of gravity ; but as all these lakes have their outlets 
into either the Neponset, Charles or Concord Rivets, 
they act as feeders, and are amoung the principal sources 
from which these rivers derive their water. It is evi- 
dent, the greater the capacity, and the higher these lakes 
are above tide-water, the more valuable they become as 
tributaries to streams, on which are situated extensive 
mills and factories ; and when it is known that in order 
to introduce five or six millions of gallons of water into 
the city (a supply for a future period), it would be neces- 
sary to take from any point, a quantity of water sufficient, 
with an ordinary fall of 16 feet, to operate a large cot- 
ton factory of four or five thousand spindles, the dam- 
age to works already built at different points on the sev- 


eral streams, into which the waste waters of these lakes | 


flow, increases in the ratio above stated, and must, in 
many instances, be almost incalculable; and were the 
City Government authorized by an act of the Legisla- 
ture tu take a pond with these liabilities, the city would 
be involved in extensive and endless litigation and ex- 
pense.” 

“The waters of the Ponds of Framingham aud vi- 
cinity, known by the names of Farm, Shakum, and Long 
Ponds, empty into Concord River.” 

After naming a number of mills and factories below 
these sources, he says: “ Allof which would be more or 
less injured by the abstraction of these waters. The 
same objections apply to Punkapog Pond, emptying 
into the Neponset, which could only be brought into 
the city by iron pipes, which would be of such number 
and dimensions, as to exceed in expense a sum far be- 
yond what the consumption would ever warrant.” 

He then goes into a calculation as to the cost of rais- 
ing water by steam power, which he estimates at thirty- 
two cents per horse power, and says, “from these, and 
many other considerations I might enumerate, I am led 
to believe we can be supplied with an abundance of pure 
soft water, from resources within five miles, in any 
quantity which may ever be wanted, at a much less ex- 
penditure than from any other source within thirty 
miles of the city.” 

He gives a list of the Ponds surveyed and examined 
as follows: 


Soot Pond, containing...... 260 acres, in Stoneham. 

orn Pond, et wads 102.83 “ in Woburn. 
Weise Pend, § — .vecce 20.63 “ in Woburn. 
Wee ee lnc wee 15.60 “ in Woburn. 

Little Pond, (adj.) i... . 3-47 “ in Woburn, 
Mystic Pond, i eee s 227. “ in Medford. 

Spy Pond, pokes 124.34 “ West Cambridge. 
Little Pond, (adj.)“ ss... 16.23 “ West Cambridge. 
Fresh Pond, © genbed 180.57. ‘* Cambridge. 


“By raising the dam where the Middlesex Canal 
crosses Mystic River, the whole of the ponds above 


surveys and examinations have proved that the quantity 
of water in Mystic Pond alone is so great as never to 
render it necessary to resort to either of the others.” 

Of Spot Pond, he says, after giving his calculations 
“T shall therefore feel safe in estimating this pond cap- 
able of supplying, on the average, from 2,500,000 to 

3,000,000 gallons per day.” Mystic Pond he estimates 
at 12,960,000 gallons per day. 

“ By an gxamination of a map of Boston, it will be 
| found that about one-fifth of the city lies above a hori- 
| zontal plane, twenty feet above the highest tides; and 
the remaining four-fifths or principal part of the city, is 
below this plane, The portion above I shall denomi- 
| nate, for the purpcse of discrimination, Aigh service, 

and the other /ow service.” 

“It is evident from the present density of the build- 
ings on the Aigh service, that it can never increase to a 
much greater extent, and that all future increase in 





buildings and population must be in the portion termed 

| low service.” 
His Report then gives an estimate of the cost of rais- 

| ing water for the high, and for the low service, and 

treats of the mode of introducing water from Spot and 
| from Mystic Pond, with an estimate of cost of each, 
| without the cost of pipes and other requisites for dis- 
; tribution. From Spot Pond he estimates the cost at 
| $335,747.76. From Mystic Pond at $218,130.00. To 
| which latter sum is to be added $175,200, as the ex- 
| pense of supplying 3,000,000 gallons a day by pumping, 

which would be required to supply the high service. 
This survey cost the city $4,000, and resulted in a 
| public meeting being called, whieh finally voted by 2,107 
| to 136 to adopt the following: 

‘* Resolved, That it is right and expedient, for the 
City in its corporate capacity, with its own means and 
credit, to undertake and prosecute to a speedy consum- 
mation, the most favorable project, tor the introduction 
and distribution of pure soft water, in sufficient quantity 
to answer all the domestit and public purposes for which 
it may be required. 

* Resolved, That the object in view can only be ob- 
tained in an economical and satisfactory manner, by an 
establishment of a Board of Commissioners, who shall 
hold their office by a permanent tenure, and whose duty 
it shall be, to devise and execute the best mode of effect- 
ing said object, having reference to the quality and 
quantity of water to be obtained, and the expense to be 
incurred; to borrow, on the credit of the City, the funds 
required for the purpose; to collect the revenue which 
may accrue from the work, and appropriate the same to 
the extinction of the debt which shall be created ; sub- 
ject to such regulations and restrictions as the City 
Council shall impose, in the ordinance establishing said 
Board. 

“ Resolved, That it be recommended to the city au- 
thorities, to establish a Board of Commissioners, con- 
sisting of three able and discreet persons, who shall not 
be removed from office, except by a vote of at least two- 
thirds of each branch of the City Council. 

“ Resolved, That the City Council be requested to ap- 
ply to the Legislature, at its next session, for the neces- 
sary authority to carry into effect the preceding resolu- 
tions.” 

The Resolutions were communicated to the City 
Council by the Mayor, September sth, and were referred 
| to a Committee. 

(To be Continue !.) 


THE JETTY QUESTION. 





Editor ENGINEERING News: 

Having read with much interest your editorial (Dec. 
15th) on the subject of “ The Jetiies,” allow me to ask 
the favor of a little space for the purpose of referring to 
a few of the principal points of your paper.! Although 
you have, with many others, entertained doubts of the 
success of the Jetty system at the South Pass, you have 
at the same time permitted a liberal use of your columns 
in advocacy of the works under construction. 

The writer is not an advocate for the indiscriminate 
application of Jetties at the mouths of all delta rivers, 
although now decidedly in favor of their adoption at 
the mouth of the Mississippi. On the contrary, several 
years ago he published an article relating to the im- 
provement of the Damistta branch of the Nile, (pro- 
posed by the Khedive,) pointing out the inapplicability 
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of the Jetty system at that delta river mouth, and 
showing that a canal there would be preferable, and why 
Jetties would fail ; expressing at the same time a doubt 
whether the commerce between the Nile and the Medi- 
terranean would be sufficient to warrant the construc- 
tion of the canal. Nor was the writer originally, or at 
the time of his appointment on the commission referred 
to, an advocate for the Jetty system at the mouth of the 
Mississippi. He, in common with a majority of the 
commission, had been greatly impressed by the pub- 
lished statements of the difficulties anticipated at the 
mouth of the Mississippi, and his conviction was that, 
while there were so many points of doubt in connection 
with Jetties, a canal was certainly practicable, nor was 
that conviction, of its practicability, changed by the 
personal examinations afterward made. Its admirabil- 
ity was another matter altogether. Only after the per- 
sonal examination by the members'of the commission of 
several important works in Europe—at the North Sea, 
at Dantzic, on the Baltic Sea, at the mouth of the Dan- 
ube, on the Black Sea, at the mouths of the Rhone, and 
of the Nile, of the Barrage across the Nile, and of the | 
Suez canal and its artificial harbors, was a majority of | 
of the commission at all favorably inclined toward the 
Jetty system. Nor would a majority of the commission 
have been disposed to recommend the adoption of that 
system in preference to a canal had they been called 
upon to decide prior to their personal examination of 
the mouths of the Mississippi, made after their return 
from Europe. 


The axioms of Major Stokes, which yuu give in your | 
paper, were about the axioms of the commissioners. 
The personal experience of the writer in the improve- 
ment of numerous rivers in the United States, extend- 
ing through forty years, had taught him the important 
fact, that no two rivers are alike; and this point will 
be found strongly expressed in his published reports 
made to the government about ten years ago, when in 
charge of the Ohio river improvement. 

The published statement of the Rhone failure of the 
Jetty system, as it was called, had great influence upon 
the mind of the writer, as well as upon the minds of 
the other members of the- commission; but this erron- 
eous influence, as it turned out, was entirely dispelled 
upon a personal investigation, which showed us that 
the Jetty system had never been tried at the mouth of 
the Rhone. What was really done there, would find 
its equivalent if we should close all the mouths of the 
Mississippi but one, and force the entire river to flow 
through that one. That certainly would not make a 
deep channel to the gulf ; the Jetty system, or some ar- 
tificial aid, would still be just as required, as it is, now, 
while, of course, the discharge of sediment at that one 
outlet, would be erroneously increased. It is important 
for engineers and others to keep in mind that fact, that 
nothing resembling a Jetty system was ever tried at the 
mouth of the Rhone. 

There are a few other points in the Rhone connec- 
tion which should be overlooked ; especially the radical 
difference between the two rivers, the Rhone, and the 
Mississippi; the Rhone, above the bar, and at and | 
above the canal, being a shallow stream, not deep 
enough for sea-going vessels of any size, while the Mis- 
sissippi is more than a hundred feet deep from near the 
head of the passes to the city of New Orleans, about 
one hundred miles. It is due alike to the members of 
the profession of engineers, and to all who take an in- 
terest in the engineering questions involved, that the 
truth should be known respecting the mouth of the 
Rhone. There is no engineering reason why jetties, if 
built through the bar in front of the mouth of the Rhone, 
would not increase the depth of the channel to or near 
the normal depth of the shallow river above the bar ; 
but that is not what the parties desired who planned 
and executed the canal and lock. The canal was car- 
ried in from the sea three miles with a depth of 19% 
feet, which admits sea-going vessels of good size; but 
these vessels do not pass into the river above the lock, | 
where the river has only about half that depth. It was 
to establish a new, trans-shipping port of entry, where 
the smaller vessels and steamers of the river could meet 
the larger sea-going vessels—for example, just as they 
now meet at New Oorleans, or New York. It has 
seemed to the writer that any one studying the merits 
and demerits of the Jetty system, who had seen and 
examined the Rhone works, could not have presented 











| hundred and fifty years: and of course it was much 


the case as an argument against jetties :*and it is only 
because the opponents of the Mississippi Jetties continue 
to refer to the alleged “failure” at the Rhone, that it 
still appears in the discussion. Under the circum- 
stances, the canal does not seem to have been finally ar- 
ranged merely upon its engineering merits ; but chiefly 
upon the safe, convenient and advantageous sea port it 
gave on the Mediterranean. This dces not enter into 
the question now, in connection with the Mississippi 
Jetties, though it may possibly have been in the minds 
of some of the advocates of the St. Philip Canal, in that 
connection. No two rivers being alike, we need not 
expect to find the circumstances at the Sulina mouth of 
the Danube, and those at the mouth of the South Pass 
exactly similar; and they are not; but there is a 
stronger analogy, because the river Danube above the 
bars is much deeper than the Rhone. 

It is true that the Sulina branch from its branching 
point on the Danube delta to the sea is about four times 
the length of the South Pass; but this, during the low 
water season, is a disadvantage, as it reduces its scour- 
ing power between the Sulina Jetties. 

The South Pass has a fall of about three feet in high 
water of the fluvial river in about 12 to 13 miles, which 
gives it greater scouring power than ever occurs at the 
Sulina mouth; while the material to be scoured is quite 
similar, consisting of sand and mud. _ In low water 
there is very little fall in the Mississippi between the 
head of the passes and the gulf, and it is the same in 
low water of the Danube along the lower portion of the 
Sulina outflow. The bar at the Sulina was much nar- 
rower than that at the South Pass, requiring only one 
mile of Jetties ; while there are 2% miles at the South 
Pass. This is an advantage in favor of the Sulina Jet- 
ties. On the other hand, the outer or sea slope of the 
bar at the Sulina having only about one-third declivity 
of that at the South Pass, it is much more exposed to 
filling from the constantly outflowing river sediment. 

The jetties at the Sulina are composed of concrete 
blocks and piles; but probably if the plan were now to 
be originated, knowing all that is now known of the 
successful application of willow mattresses, the latter 
would be employed on much of the length, on account 
of the great saving of cost. It is an erroneous idea 
however that nothing solid can be built upon the delta 
of the Mississippi. We examined a light house 70 feet 
in height, built of brick, within a few miles of the deep 
water of the gulf, without a crack in it, which had been 
standing over fifty years. We alsofound the old Span- 
ish brick, bomb proof magazine, standing intact, five 
feet above the delta, within three miles of the deep 
water, which, as was publicly alleged by an opponent 
of the Jetties, had sunk and disappeared years before. 
This magazine has been standing there more thana 


nearer to the sea when it was erected. The boring 
made in the city of New Orleans to the depth of 600 
feet—along the route of the proposed St. Philip canal, 
in a number of places, to the depth of one hundred feet, 
and in other places on the delta nearer tothe mouths 
of the passes to similar depths, —showed the same xeneral 
character of material, namely, layers of blue and yellow 
clay, loam and sand. The idea that most of the com- 
mission had previously entertained, that the material of 
the delta was so very soft that no structure of any 
weight could stand upon it was dispelled by these inves- 
tigations, made under our own instructions, or from our 
own personal investigations on the ground. 

No one who has examined the matter thoroughly, 
seriously doubts that locks could be built and made to 
stand either at the St. Philip canal site, or at other 
points near the passes. If not, how was a canal with 
locks to be constructed ? A few hundred feet away from 
the immediate river bank, the material of the delta is 
the same, everywhere. 

The works at the mouth, and at the head of the Pass, 
are different in some respects from those constructed at 
any other river mouth, Their general plan and ar- 
rangement was the result of much careful study of 
seven practical engineers. All concurred in devising 
the best plans for the place, notwithstanding the one 
dissenting voice, that of Gen. Wright, chairman of 
the commission, upon recommending the Government 
to adopt the Jetty system. 

The works at the head have deepened the channel 
there from 15 feet formerly to 24 feet or more. These 





a 
-— 


works were provided for in the original estimate of the 
commission. The details of execution, as stated in the 
original report, were to be left to the engineer who 
might be in charge. It could not then be known that 
Congress would make the agreement which was after. 
wards made with Capt. Eads. It has since been found, 
that by means of sill mattresses laid on the bottom 


across the passes, that the quantity of water allowed to 
flow into the South Pass can be regulated. 


In low stages of the river, when there is the least fall, 


and therefore the least scouring power through the South 


Pass, there is also the maximum quantity of sediment, so 


that the water becomes at times quite clear, and when 
there is the maximum quantity of sediment in suspension 
the stream has its greatest scouring force. Both of which 
are favorable in maintaining a deep channel when once 
created between the jetties. They have now a good 
navigable ship channel 200 feet wide, 22 feet deep, where 
before there was only a depth of 8 feet over a broad bar. 
The future must speak for itself. 


Very respectfully yours, 
W. MILNOR ROBERTS. 
NEw York, Dec. 24, 1877. 
Oo —___——— 


THE METRIC SYSTEM. 





Attentive readers of the Congressional proceedings 


have noticed frequent references of late to the metric 
system of weights and measures. We present herewith 


what we gather on the subject from the Congressional 
Record and the daily newspapers. 

The House of Representatives adopted the following 
resolution November 6, 1877 ° 


Resolved, That the heads of the Executive Depart- 
ments of the Government be, and they are hereby, re- 
quested to report to this House, at as early a date as 
practicable, what objections, if any, there are to making 
obligatory in all governmental transactions the metrical 
system of weights and measures, whose use has been 
authorized in the United States by act of Congress ; and 
also how long a preliminary notice should be given 
before such obligatory use can be introduced without 
detriment to the public service ; and that they are also 
requested to state what objections there are, if any, 
to making the metrical system obligatory in all trans- 
actions between individuals, and what is the earliest 
date that can be set for the obligatory use of the metri- 
cal system throughout the United States. 


On or about November 20, the Postmaster-General, 
in reply to the House, says that the objections to 
making a metrical system of weights and measures obli- 
gatory throughout the postal service are two, viz: the 
expense incident to a change of systems, and second, 
apprehension that it may fail to give practical satisfac- 
tion, owing to a lack of knowledge of the system and 
experience in its use by many Postmasters and by the 
public. He suggests that if Congress decides to extend 
the system to the entire postal service an adequate ap- 
propriation should be madeto supply all the Post 
Offices with suitable scales and balances, and that six 
months be allowed before requiring its obligatory use. 
Twelve months would be ample time to obtain the 
supply, and in eighteen months after the appropriation 
is made the the new system could go into operation. 
The Secretary of the Navy sees no objection to the 
metrical system in the navy, except if applied to sound- 
ings given in the charts it would probably involve a 
total loss of all the charts and chart plates now in use, 
and would be prejudicial to an exchange of charts with 
England. The reports from all the bureau officers of 
the War department on the adoption of the metric sys- 
tem of weights and measures were transmitted to the 
house December 7. All admit that the change is prac- 
ticable, General Humphreys saying the engineer corps 
will require five years to prepare for it, General Benet 
that the ordnance corps can be ready in a year, while 
Quartermaster-General Meigs says he can put the sys- 
tem into immediate and practical operation as soon as 
he can send out the necessary circulars. Upon the 
question of making the metric. system compulsory 
among individuals, General Meigs says he does not be- 
lieve it is within the power of Congress, and that the 
people would look upon it as an arbitrary and unjust 
interference. , 

The house committee on weights and measures, of 
which Alexander H. Stephens is chairman, is perfect- 
ing, and will report soon after the recess, a bill making 
the metric system obligatory in all governmental trans- 
actions, and will endeavor so to frame the measure as to 
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secure the early adoption of the system among private 
individuals. Though several of the reports from Cabi- 
net officers have lately been made unfavorable to the 
proposed change, Mr. Stephens is ardently in favor of 
it, holding that the aduption of the metric system by all 
civilized nations is merely a question of time, and that 
great advantages will be derived from its early use by 
the United States. 
—____-—}>o——__—_—__—— 
ON STEAM BOILER EXPLOSIONS, AND EX- 
PERIMENTS IN RELATION THERETO.* 





BY DR. HERMANN SCHEFFLER. 


The author is disposed to refer many boiler explo- 
sions to the creation of a marked disproportion between 
the external pressure acting on the boiler water and its 
internal temperature. This may act in two ways: [1] 
as a primary cause of explosion where the taking off of 
the pressure produces a sudden and violent generation 
of steam, the shock of which is greater than the boiler 
can withstand ; [2] as a secondary cause where a rent in 
the boiler produced by some other means creates the 
disproportion, and the ensuing generation of steam 
comes in to render the explosion much more violent and 
destructive. The second fact is generally admitted, but 
as to the former there are great differences of opinion, 
and it is therefcre desirable that the point should be 
cleared up by actual observation on the fluctuations of 
pressure and temperature occurring within steam boilers 
under various circumstances. 

With this view the writer affixed three thermometers 
[made specially for the purpose by Messrs. Schaeffer 
and Budenburg; to different parts of the boiler of a 
locomotive, viz., one in the front of the boiler, close to 
the entry ot the feed-pipe, and, therefore, where the 
lowest temperature might be looked for; the second 
about the middle of the length of the fire-tubes, where 
the temperature would probably be highest ; and the 
third in the front of the fire-box and near itstop. A 
large series of observations were taken of these ther- 
mometers by competent persons, and at short intervals. 
The results are embodied in a table, which gives for 
each observation, [1] the actual pressure at the moment 
as given by the pressure gauge, in atmospheres ; [2] the 
readings of each of the three thermometers ; [3] the 
theoretical pressure of steam corresponding to each of 
these temperatures, as calculated by the formula of 
Regnault. {The observations fall into four groups 
according to the followirg conditions : [A] engine stand- 
ing, feed shut off ; [B] engine standing, feed going on; 
[c] engine running, feed shut off; [D] engine running, 
feed going on. Separate observations were taken with 
three different descriptions of feed apparatus, viz., an 
injector, a plunger pump, and two plunger pumps com- 
bined. Separate series of observations were also taken 
when the pressure was rising, and again when it was 
falling. 

The pressure as given by the gauge in every case 
differed from the theoretical pressure deducted from 
the temperatures. As the latter always varied among 
themselves. exact agreement was of course impossible ; 
but this was not enough to account for the differences 
observed, which may possibly be attributed to defects 
of the gauge, but should rather be taken into account 
among the general results of the experiments. These 
are as follows :— 


1. When the feed was shut off, whether the engine 


was standing or running, the thermometers at the fire- 
box and in the middle of the boiler gave very nearly 
equal readings. At the smoke-box end the temperature 
was somewhat lower, but the difference was not above 5°, 

2. With the feed shut off, but with rising temperature 
and pressure, the indicated tension of steam in the steam 
space was about 0.2 atmosphere [3 lbs.], higher than 
the theoretical pressure at the hottest part of the water: 
with falling temperature and pressure it was about as 
much lower. 

3. When the feed was opened the temperatures at the 
three places fell unequally: the fall being least in the 
middle, greater at the fire-box, and greatest at the 
smoke-box near the entry of the feed-pipe. 

4. Where the feed was effected by an injector these 
differences were least, not exceeding 7°; with a single 
pump they amounted in some cases to 9°, and with 


*From Transactions of the Institution of Civil Engineers, Lon- 
don, England 











two pumps to as much as 17%°, corresponding to a| 
difference of pressure of 2{ atmospheres [about 35 Ibs.]. 

5. A fallin the temperature of the water was in all 
cases followed by a fall in the tension of the steam ; but | 
when the cooling was rapid this fall was less in propor- 
tion to it, so that the actual tension became higher than 
the theoretical pressure at the points of observation. | 
The. greatest difiereuce so observed amounted to 2 
atmospheres. 

6. While this held in general, there were cases where. 
at the commencement of the feed, the theoretical pres- | 
sure at the hottest point was for a short period higher 
than the actual steam tension, the greatest difference, 
however, not exceeding 0.43 atmosphere. 

7. When the injector was used the temperature of the 
feed-water, immediately before entering the boiler, was 
from 40° to 60° higher than that of the tender-water. 
This, of course, accounts for the inequalities of pressure 
produced by an injector being much smaller than by a 

mp. 

8. A sudden opening or closing of the regulator pro- 
duced an instant fall or rise of the pressure gauge of 
about 3 lbs., or 144 lb. respectively, followed in general | 
by a slight recoil towards the original standpoint. 

g. The opening of the regulator caused a rapid fall of | 
the thermometer which at the moment stood highest, | 
and a rise of that which stood lowest, amounting in | 
each case to about 314°, thus producing an equalization 
of temperature to the amount of about 7°. 

The following general conclusions are drawn from the 
above facts by the writer:— 

1. The supply of water by feed-pump causes large 
variations of temperature in the different parts of a 
boiler. These act on the steam tension, but with the 
general result that this tension is decidedly in excess of 
the theoretical pressure due to the water temperature: 
thus fortunately tending to retard, and not to accelerate, 
the generation of steam. 

2. At the first moment of opening the feed the con- 
verse is observed, the steam tension being about 0.4 
atmosphere in defect of the theoretical pressure. The 
same holds to a smaller extent when the feed is shut off, 
provided the temperature and pressure are falling at 
the time. 

The exylanation of the above facts is obvious. When 
the pressure is lessened by the steady abstraction of 
steam it falls steadily both in the water and the steam 
space. When the abstraction is rapid [as with steam 
blowing off] the water maintains for atime a higher 
temperature than the steam space, with a corresponding 
generation of steam. When the pressure is lessened by 
actual cooling of the water, the steam only follows it 
gradually, and keeps up for a time a higher tension. 
The slight converse eftect, at the moment of opening 
the feed, is accounted for by the additional consump- 
tion of steam due to the feed-pump and perhaps bya 
slight condensation of steam effected by the first entry 
of the cold water. 

3. When the temperature and pressure are rising in- 
stead of falling, the steam tension will similarly appear 
in excess or in defect of the theoretical pressure, accord- 
ing as the original cause of the rise is a checked con- 
sumption of steam or a more rapid geperation. The 
first case is shown in the experiments when the engine 
was standing, the second on several occasions when it 
was in motion. 

4. Whenever pressure is taken off water which is 
above the boiling point, a sudden generation of steam 
must ensue. This has been actually observed in the 
experiments to take place to the amount of 4% atmos- 
phere under ordinary conditions, In exceptional cases 
it might be much greater, especially when the large 
differences of pressure at different parts of the boiler 
[sometimes amounting to 30 Ibs.] are taken into account. 
The sudden spring of the pressure gauge at the opening 
and shutting of the regulator indicates the violent effect, 
which rapid changes of this kind would produce in a 
mass of vapour at high tension. The Author thus con- 
siders himself to have shown that under a rare but not 
impossible combination of unfavorable circumstances, a 
sudden generation of steam might occur violent enough 
to burst, if not a new boiler, at any rate one deteriora- 
ted by long working. At the same time the mach 
slighter effects of this kind produced by an injector as 
compared with a feed-pump should be noted as forming 
a substantial advantage on the side of the former. 








| were supplemented by timber arches bolted 


| wide. 


ACCOUNT OF THE ERECTION OF A RAIL- 
WAY BRIDGE AT GRAND RAPIDS, MICH.* 





BY WILLARD S. POPE, C. E. 


A bridge was recently built for the Detroit & Mil- 
waukee R. R. across Grand river at the city of Grand 
Rapids, Michigan, some items connected with the erec- 
tion of which may be of interest. 

The original bridge, built several years since, was for 
a single track. The trusses were of timber, and they 
thereto. 
There were 7 


‘ 


spans of 100 feeteach. The trusses were 
about 2oft. high, and about 16ft. apart in theclear. The 
cross floor beams carrying the railroad track were placed 
on the lower chords, making what is technically called 
a through bridge. The piers were on a skew of about 8 


| feet in the width of the bridge. 


These spans were replaced by an iron structure rest- 
ing on the original piers. The end spans however were 
shortened by the building of new abutments, so that 
the bridge now consists of 2 shore spans of 6oft. each, 
and 5 river spans of 1ooft. each, making a total length 
of about 620 feet of iron bridging. 
raise the grade line about six feet. The new structure 
is therefore a deck bridge, the cross ties being placed on 
the upper chords. The style is of the kind known as 
plate girder, the 5 river spans of 1ooft. each being roft. 
deep, and the 2 shore spans of 6oft. each being sft. deep. 
Each span consists of 2 girders placed 1oft. apart be- 
tween centres, with ample lateral bracing both horizon- 
tally and vertically. The flanges are uniformly 20 inches 
The general construction is of the ordinary form 
peculiar to this style of structure. The girders are not 
continuous, each span being independent of its neighbors. 

There were various reasons why it was undesirable to 
place false works in the river, and accordingly it was 
decided to use the old structure on which to erect the 
new. The girders were rivetted up complete at the 
Bridge Works in Detroit, and transported bodily to the 
place of erection. The rooft. spans weighed about 40 
tons, each single girder weighing about 20 tons. In 
transport one girder was placed upon three flat cars 
having bearings only on the two end ones, the inter 
mediate car being used simply to fill up the space. The 
girder stood in a vertical position, being well braced to 
the car body by swivel rods at the points of bearing. 
Thus loaded they were transported over the railroad 
about 160 miles, without difficulty, going around curves 
quite easily. The cars were carefully braced apart as 
well as shackled together, so that there was no slack or 
play in the couplings. 

Having arrived at their destination, they were placed 
on the old bridge, each within the particular span which 
it was to supplant: one girder on each side close to the 
old trusses. The old bridge being about 16 feet wide 
in the clear, there was just room to allow trains to pass 
between the girders. Cross bexms had been placed on 
the upper chords of the old trusses over the piers, from 
which each girder was lowered down off the cars by 
block and fall. 

A suitable iron bail or strap had been built into each 
end of each girder, so that attachment could be readily 
made to the hoisting lines. The girders were placed 
on blocking over the piers, their lower flange being 
about six inches above the tops of the cross floor beams 


of the old spans, so that these carried nothing of their 
weight. 


It was decided to 


Matters were in this conJition when the last train 
crossed the old bridgeon the evening of Saturday Oct. 
27th, 1877. The structure was then given up to the 
bridgemen, and the work was immediately commenced 
of replacing the old spans by the new. The railroad 
track being taken up, the cross floor beams and lower 
lateral system of the old spans were removed, and the 
girders were lowered down and hauled into position, 
and the work of attaching the lateral system was begun. 
They were lowered about five feet, and drawn toward 
each other so that when in position, they were ten feet 
apart between centres. 

The arrangements for handling them were so com- 
plete, that they were very easily placed in exact position. 

he work was ee continuously except when 
once interrupted for about three hours on Sunday 
night bya heavy wind storm; and was completed so 
that trains crossed the new bridge at about 7 o'clock 
Monday evening Oct. 2oth. 

Thus 7 spans of iron bridge, 5 of 100 feet each, and 
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2 of 60 feet each, with 4o feet of trestle at each end, 
making in all 700 lineal feet of bridging had been 
erected in place; the grade raised about 6 f et; the 
earth work at the approach embankments at each end 
brought up to the new grade line, and the railroad 
track laid over the whole; all in about 45 working 
hours. 

The bridge was built by the Detroit Bridge & Iron 
Works of Detroit, Mich. The Engineer of the R. R. 
Co,, is Mr. George Masson of Detroit, who designed 
and personally superintended the work of putting the 
new structure in place. 

Detroit, Nov. 1877, 


—_-— oe —_——-- 


CORRESPONDENCE. 





CINCINNATI, December 22, 1877. 
Editor ENGINEERING NEws: 

Sir.—In vour issue of Dec, 15th appears a commu- 
nication from a * Subscriber ” dated Galveston, Texas, 
Dec, ist, asking whether a city can establish a stand- 
ard of measurement which conflicts with the United 
States standard, etc. By reference to the constitution 
of the United States it will be seen that Congress has 
the power to fix the standard of weights and measures; 
The United States standard is therefore the legal 
standard, and nearly all of the states, Ohio among the 
rest, have adopted it by special statute. 

We have a Jaw however in this state which directs 
surveyors when making surveys in any block, or square, 
or section, which has been subdivided, to distribute pro 
rata any surplus or deficiency which they may find. 

Itis therefore in accordance with this law that the 
old (Gest) standard is used in making surveys in this 
city, as its use is equivalent to a distribution of the sur- 
plus found by making measurements with the United 
States standard. ‘There is another law which gives a 
poy holder fi#/e to any piece of property of which 

e has held undisputed possession for twenty-one years. 

The courts have also decided that the original monu- 
ments, stakes or other marks in a subdivision govern 
the lines, even though it can be proven that they are ia- 
correct. These last two are called the laws of posses- 
sion and occupation and are the basis of a large per- 
centage of surveys in this city; as there is not a single 
block in the original town, where a positive measure- 
ment from either end of the block would not make all 
the occupancy wrong. 

In answer to C. H. B. of Cleveland, Ohio: I would 
answer that I have only checked the adjustment of one 
steel tape of Chesterman’s make: though I suppose 
they are all graduated on the same engine; and I found 
that at a temperature of 60° Fahrenheit with a tension 
of six pounds on the tape, lying on a level surface, the 
tape was nearly 1-100ths of an inch foo dong in each ten 
feet. In making the measurements | carried a contin- 
uous measurement from © to 70 feet, and from § to 75 
feet, with the same result, viz: 10 feet, the tape was not 
quite 1-100ths of aninch too long: 20 feet, nearly 2- 
1ooths of an inch too long; 30 feet, nearly 3-100ths of 
an inch too long; 40 feet, about 3% hundredths too 
long ; 50 feet, about 444 hundreths too long; 60 feet, 
about 5% hundredths too long and 70 feet, a little 
more than 6-100 of an inch too long :—these measure- 
ments correspond very nearly with a measurement of 
the same 10 feet standard rod made by Professor Locke, 
with a Troughton tabular (English) standard; by 
which he found the said rod “‘to be 2.75 revolutions of 
the micrometer wheel 00 short in 10 feet, each revolu- 
tion of the wheel representing the 1-300th part of an 
inch.” This would make the diflerence equal to 
0.0090166-+- inches in 10 feet, equal .o18 inches in 20 feet, 
.027 inches in 30 feet, .036 inches in 40 feet, .045 inches 
in £0 feet. .054 inches in 60 feet, .063 inches in 70 feet 
and .067 inches in 75 feet: as the difference only 
amounts to about the 1-16th of an inch it is of little 
consequence in practice. 

This however does not represent the actual length of 
the tape line as used in measuring over rough ground ; 
for if the length of the tape line is marked when lying 
on a level surface, and stretched with a tension of 6 
pounds ; it will be found that when the tape is raised 
cleat of the ground and stretched with the same ten- 
sion that it will be 1 1-16 inches 00 short. 

While on this subject I would also hke to give the 
results of some experiments with measuring chains of 
various kinds. 

It was formerly considered that if a chain was only 
made of large sized wire, say No. 6 guage, which weighs 
ab: ut 12 pounds to the hundred feet, that it costained 
in itself all the elements necessary to make correct 
measurements, 

The old plan of measurement was to keep the chain 
always on the ground, no matter how uneven, and to 
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about 25 pounds, at the height of his breast with one 
hand ; when holding the same at the height of his head, 
he could draw but 15 pounds, and about the same on 
the ground. 

A 50 feet chain of No. 6 wire would weigh from 6 to 
7 pounds and if Jaid on level ground and drawn straight, 
its full length could be determined if the length as thus 
found was marked and the chain be raised from the 
ground and stretched with a tension of 12 pounds and 
a plummet dropped from each end it would be found 
that it only measured 48 feet 7 inches or had lost 1 foot 
5 inches by sagging ; if the tension were increased to 15 
pounds it would measure 49 feet 1 inch or 11 inches 
short ; if the tension were increased to 20 pounds it 
would measure 40 feet 3 inches or g inches short; and 
if the tension were increased to 25 pounds, which is all 
the force that the average chainman could exert under 
ordinary circumstances, it would only measure 49 feet 
4% inches or 7% inches too short. 

With the light steel chain No. 14 guage, weighing 
about 1 lb. 4 0z., which size is in more general use, 
much better results are obtained as with a strain of 6 
pounds a 50 feet chain when held clear of the ground 
only loses 1% inches, with a strain of 12 pounds it only 
loses 4% of an inch, and with a strain of from 20 to 25 
pounds it loses only % of an inch. A _ chain made of 
wire larger than No, 10 guage should not be held off 
the ground unless it is shortened or broken, for the 
reason that a fall of five feet in the length of the chain, 
would make an error of 2% inches, if measured on the 
ground ; and if one end be held at the height of the 
head, very few chainmen would be able to (and fewer 
still, if able, would) draw with strain enough to bring 
the chain with 24 inches of its length. 

The ordinary transit instrument will measure angles 
within one minute or within a distance of 3% inches 
in 1000 feet, and with the light steel chain measure- 
ments can be made witha _ probable error not exceeding 
2% inches in 1000 feet, and by means of the numerous 
adjustments, spring balances, levels, and thermometer 
attachments this error cau be very greatly reduced. 

As little or no attention is given to corrections for 
temperature it would probably not be amiss to give some 
data for calculating such corrections. The expansion 
of steel from freezing to boiling points of water is 
given by Faraday, Troughton, Dulong. Petit, and others 
at 00119; Roy, Lavoisier and Laplace give it as low as 
.0o11!1 while Smeaton and others give it as high as 
.00122; assuming then that ,00119 is correct, and sup- 
posing a chain to be graduated at 60° it is not probable 
that any measurment is evey made differing more than 
60° either way from the base: should we wish to meas- 
ure 1000 feet with this chain when the thermometer 
reads 320° (which would be very hot in the sun) we 
would have to allow .3966 feet=4¥ inches for expan- 
sion ; this is equivalent to allowing 13-16ths of an inch 
in each 1000 feet for every 10° of variation of tempera- 
ture, or one inch in each 1250 feet for every 10° of vari- 
ation of temperature. The following table shows the 
diflerence made in measuring the length of a chain of 
66 feet by ascending from 1 to Jo feet. 


Rise Diff.| Rise Diff. | Rise Dift.| Rise Diff. | Rise Diff. 
ft in| ft in| ft in in| ft in 
1=1-16 3=78 5=2 1-4 =41-2 9-7 1-2 
2=3-8 4=11-2 6=3 1-8 —53°4 10—9 1-8 














The following shows the difference made in a £0 feet 
chain, by ascending or descending, from one inch, by 
inches, to one foot ; and by feet from one to six feet. 
Inches Inches diff Inches Inches diff Feet inches diff 


i .0007 7 .O4I I 12 
2 .003 8 053 2 .48 
3 .007 9 .067 3 1.08 
4 ‘013 10 -083 4 1.92 
5 .020 11 +101 . 3.00 
6 " 030 12 -120 6 431 


From this table it will be seen that when measuring 
with a 50 feet chain, it must be held 3% inches out of 
line or level at one end, to make a difference ot the one 
hundredth part of an inch, and if held one foot out of 
line or level it only makes \% of an inch difference ; so 
that if the chain be held within six inches of the true 
level it will make no practical difference in the length 
of the measured line. 

As a chain is always intended to be used off from the 
ground, it will be observed that to be so feet long when 
suspended, it must be. over fifty feet when at 
rest; thus a chiin made of No, 17 wire, with a strain 
of 6 pounds that measures 50 feet when suspended, will 
measure 0.22 inches more if laid on the ground, or any 
level surface ; with the same strain the difference at 25 
feet will be but 0.04 inches, instead therefore of mak- 
ing the chain of exactly equal lengths, this difference 
should be divided proportionally, making the first five 
feet exactly right, adding .o1 inch to each of the 2nd, 
3rd, 4th and 5th five feet sections, adding .o2 inch to 
the 6th and 7th five feet sections, .03 inch tothe 8th 


take the angles of all declivities measured and then by | five feet, .o4 inch to the oth five feet and .06 inch to the 


calculation reduce the measurement to the true hori- | 


zontal, 


10th and last five feet section, making 0.22 inch in all ; 
the chain is then mght in all its parts by drawing the 


The present plan is to keep the chain level always as | same strain, with the chain suspended, A 50 feet chain 
nearly as possible, and in ascending or descending steep | of No. 18 wire makes but 0.12 inch difference which 


ground the chain is shortened, or broken, as most sur- 
veyors call it; very explicit directions are given to the 


should be divided in the same manner. 
So much for the theory, now for the practice; the 


deputy surveyors engaged in surveys of government | front chamman sets out boldly with his end of the chain 


land to ‘keep the chain stretched to its utmost degree 
of tension ;” all very well in theory but very impertect 
in practice. 

Now a man may drawa_ chain with a strain equal to 


swung over his shoulder, dragging about 10 pounds of 
chain, 10 pounds of mud and 150 pounds of lazy back- 
chainme :, until the length of the chain is reached ; then 
the preliminaries of alignment are gone through with, 
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such as, “ta little from you! hold! a little to you! a 
hair from you! can’t you hold that chain level! tighten 
up a little! steady! a half a hogsbristle to you! 

ight! / And the front chainman drops a stone or 
spits down from the end of the chain, and if he happens 
to see where the stone fell or can find where he spat, a 
tolerably accurate measurement may be made. 

Thus it was in the past, and I have seen just such 
measurements made not long since; now the average 
County Surveyor goes to the nearest hardware store and 
gets a cheap chain or a cloth tape, delusively marked 
‘** Warranted correct measure” and goes forth to his 
daily labor. 

How long will this state of affairs exist, and when wil} 
the profession awake to a sense of the importance of 
correct measurements. 

Inquiringly yours, 
Moore ANON. 
——_— 
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FORMUL# FOR RAILROAD EARTHWORK, and for find- 
ing average Haul, by Jchn Woodbridge Davis, C, E.: 
ig of Mines, Columbia College, New York, 1877. 

1.59. 

This is the second edition of the book noticed by us 
on page 27 of our last volume. We have found no oc- 
casion to alter the very favorable opinion we at that 
time formed of the method here explained and illus- 
trated, and the facts that it has been introduced in sev- 
eral good schools, and that one edition has already been 
exhausted, are strong testingonies in its favor. 

The previous investigations are supplemented in this 
edition by a formula, for computing average haul, which 
is very welcome and satisfactory, By this and a litile 
other matter the book is increased by sume eighteen 
pages. It is a pity that the mechanical execution of the 
diagrams could not be improved. 

THE MECHANICS OF ENGINEERING AND THE CON. 
STRUCTION OF MACHIN'S, by Dr. P. Weisbach, Vol. 
I, Section 2, Hydraulics and Hydraulic Motors. 
Translated from the 4th German Edition, by Prof. 
A. Jay DuBois, Ph. D. Authorized Translation. 
New York : John Wiley & Sons; Geo. H. Frost, Chi- 
cogo, 1877. $6.00. 

The first volume of the new American edition of 
Weisbach's Well-known Mechanics has stood by itself 
upon a shelf of our book-case for nearly eight years, 
and now at last we have an instalment of the second 
volume to place by its side, 

The old American edition of Weisbach, printed in 
1849 was so full of typographical errors, and. in shun- 
ning the higher methods of analysis, adopted such 
roundabout and tedious processes of investigation, while 
the later German editions contained so much additional, 
valuable matter, that the fist volume of the translation, 
well made by Mr. E. C, Coxe, from the fourth and 
latest Getman edition, was cordially welcomed in 1870 
by engineers. Business engagemerts have prevented 
Mr. Coxe from going on with the work, and now that 
labor has been taken upon himself by Prof. DuBois of 
the Sheffield Scientific School, Yale College. 

The first section, some 250 pages, of Prof. Weis- 
bach’s second volume is devoted to the application of 
mechanics to structures of stability, bridge and roof 
trusses, arches etc., and this portion has not been trans- 
lated and reprinted for the reason that Prof. DuBois 
considers this subject already well and thoroughly writ- 
ten up in English. The second section, Part I, is de- 
voted to the motive power of men and animals, wind 
and water, as also the various machines for their trans- 
mission and utilization. This part is now submitted to 
the public, in a handsome volume of 700 pages, well 
illustrated, which will conform in size very nearly to the 
first volume, although surpassing it in paper and the ac- 
cessories of the printer's craft, while sufficient principles 
are laid down in an introduction of fifty pages to make 
this volume practically complete in itself. The second 
part of the second section will cover heat, steam and 
the steam engine. This portion will complete the 
second volume of the German edition. It is promised 
by the publishers that this Part will soon follow, and, 
from what we know of their energy, we feel that we 
shall not be disappointed, as we were by the publisher of 
the first volume. 

The style of Weisbach is so familiar to the profession 
that it is hardly necessary for us to say anything on the 
subject. The principles discussed in this book are 
treated with that fullness and that simplicity which we 
have known so well before. One advantege of this 
author as a book of reference is that the inquirer can 
take it up and read on any topic by itself, without being 
obhged to work up a long chain of argument and inves- 
tigation ; that is, Prof. Weisbach generally treats each 
new principle by the light of a few fundamental truths 
which all readily remember. Such a method of treat- 
ment naturally swells the size of his volumes and renders 
a selection from their rich contents necessary when they 
are to be used as text- books, 

We cannot, in the brief remaining space, go into any 
detailed examination of this volume, but will only enu- 
merate some of the special topics taken up, viz: 
Dynamometers, animal power, collection and supply of 
water, vertical water wheels, overshot, pitchback, breast 
and undershot wheels, dimensions 4nd methods of con- 
struction, turbines of all kinds, water-pressure engines, 
and wind wheels. ‘The references to the first volume 
are to the last American, or Coxe’s edition. 





- 
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THE ERIE CANAL. 


(Concluded .) 

The various canal systems which have been con- | 
structed in the United States and Canada aggregate 
a total length of nearly 4,500 miles, ae | 
an original outlay of nearly, if not quite, $250,000,- 
000. Of these canals, 1012 miles are in New York 
and about 1000 miles in Pennsylvania, 730 miles | 


being east of the summit of the Allegheny moun- | 


tains. In New Jersey and Delaware there are 156.6 | 
miles. The Chesapeake and Ohio, of Maryland, is 


184.5 miles in length; and the James River and 
Kanawha, of Virginia, 196.5 miles Ex- 
cluding the Canadian system, there have been con- | 
structed about 2,400 miles of canal of the 
Alleghenies. West of this chain there have been | 
constructed about 1,700 miles of canal, of which 
about one-half are in Ohio, and over one-fifth in 
Indiana. 

The oldest canals in the United States are the 
South Hadley and Montague canals, designed to | 
pass the falls and rapids of the Connecticut river in 
Massachusetts. They built by a company 
chartered in 1792. The former was two miles long 
with 40 ft. lockage ; and the latter three miles long 
with 75 ft. lockage. The Middlesex canal, 27 miles 
long, from Boston Harbor to Chelmsford (Lowell), 
was completed in 1808. These canals are now aban- 
doned, or only used for water power. The improve- 
ment of the Potomac river was early advocated by 
Washington, and in 1774 Virginia passed a law to 
render it navigable to Will’s Creek. In 1784 the 
subject was again agitated, and 1789 to 1820 saw 
much legislation on the subject and many attempts 
to carry out the scheme. In 1820 a permanent 
company was formed, and the Chesapeake and Ohio 
canal was opened to Cumberland in 1850. In Penn- 
sylvania the Schuylkill Coal & Navigation Com- 


long. 


east 


were 





pany commenced operations in 1816 and completed 
the improvement from Mill Creek to Philadelphia 
in 1825; the Union canal, from Middleton to Read- 
ing, was begun in 1819 and completed in 1827, and 
the canal from Easton to Coalport was commenced 
in 1821 and completed in 1829. The main Pennsyl- 
vania system, however, was not commenced until 
1827, and was completed for the most part in 1829 
and "80. The Lachine canal, Canada, was inaugu- 
rated in 1815. and actually commenced in 1821, and 
completed in 1826. The Welland canal was re- 
ported on in 1823, but not completed until 1853. 
The Erie Canal was commenced in 1817 and com- 
pleted for use in 1825. 

The future place of the various canal systems of 
this country in our general plans for transportation, 
is a problem, the solution of which should engage 
the ripest thought and the maturest judgment and 
discussion. In some states, and in the cases of 
many individual canals, the subject has been dis- | 
posed of by the practical abandonment of canals, 
by their actual sale, by permanent leases, and by 
terminable leases. Others still remain in the hands 
of states or in the hands of companies of which the 
state is a stockholder. Some of these, like the 
lateral canals of New York, in that the railways 
have better supplied their places, have mainly out- 
lived their usefulness, and should be disposed of. 
There are still a few which could be made of un- 
told value, if wisely adapted, as links to a compre- 
hensive system of water routes; and still other lines 
which, as parts of such systems, it would pay to 
construct. These lines should, without doubt, be 
controlled by state and national government. There 
are other lines, mostly “ plug ” canals, which, as out- 
lets to mineral regions, it would pay to retain, and 
many new ones which could be profitably construc- 
ted. These, for the most part, should belong to 
private corporations. The proper solution of this 
question is rendered pérp'exing, and is unduly in- 
fluenced, directly and indirectly, by the immense 
corporate capital of railways. 

In the early history of this country, the function of 





| beyond. 
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the canal system is not hard to determine. They | 
were quite as essential to the development of the 
older states as the present Ry., system has been and 
is to that of our youngest Western states. In 1790 
New York was the fifth state in population ; in 
| 1800 the third ; in 1810 the second, and in 1820 she 
| became the Empire state, which position she has 
since held. The relative population of the three 
important Atlantic states up to 1850 is given in the 
following table : 























Year New York, Pennsylvania, Virginia 
esi anor ' 
ee 340,120 434,372 747.010 
BOs e.< 589,05: 602, 365 280.200 
a Ee 959,049 810,091 974, 600 
1820....00.) 1,372,111 1,047,507 1,065,116 
os ee 1,913,608 1,343,233 1,211,405 
BRAG s <0 0.10 2,428,921 1,724,033 1,239.797 
ee 3,097,394 2,311,736 1,421,661 


Some have said thi it the natural site for the great 
metropolis of this country was on the shores of 
Chesapeake Bay. 


In the first decades of*our history, 
Virginia possessed the maximum of population and 
wealth. 
ing a central position on our seaboard, and having, 
the shortest and most direct 
route to the great rich Ohio valley, and the 
tion of that river and connected systems, 


Blessed with magnificent harbors, occupy- 


through her valleys, 

naviga- 
it would 
seem as if she might have remained the Empire 
Early did her 
and resolve, but no work was done 
til other states had the 
system was actually undertaken, it was so close upon 
the advent of the and, it 
has remained so inadequate in its incompletion, that 
as a factor in the material development of the state, 
As 
in Pennsylvania, an almost impassible mountain sys- 
tem seemed to preclude the extension of canals to 
The 
the New York system to completion, and that later 


State and boasted the metropolis. 
Solons meet un- | 
lead, and when her canal 


railway system, moreover, 


it has proved comparatively a dead enterprise. 


the rivers beyond. same energy that pushed 
in Pennsylvania, pushed canals from either side to 
the foot of the Alleghenies and a railway over the 
summit, should, before the public works of these | 
states were barely inaugurated, have pushed a c anal 

with tunnel through the Blue Ridge, from the 

James to the Kanawha. But Virginia lost her golden 

opportunity never to regain it. 

The gain of 
Pennsylvania in population after the completion of 
her canal 1830. Soon after, 
railway system became a prominent factor in her 


a 


table is of interest as showing the 


systems in also, her | 
development. 

New York seized her opportunity in the nick of | 
time. A remarkable valley cleft her in two and fur- 
nished the natural location for a magnificent water | 
route from tide water to the great chain of lakes 
No other state was more favorably loca- 
ted in this regard, and she early improved her op- 
portunity. 


Through the channel thus early con- 
structed poured emigration to her fertile western 
counties and to the remotest borders of the lakes 
beyond, and when all this region was developed, it 
sent its produce to the sea by her metropolis. Until | 
ten years ago her canal carried more freight from | 
the West to the seaboard than all the railways of the 
United States. Some there are who would make the 
entire prosperity of the Empire State due to her | 
canals. The credit is rather due to the sagacity* 
which could see these natural advantages, and thus 
early utilize them, and again to the energy and pub- 
lic spirit which could keep these improvements, in 
their development, abreast the progress of the age. 
In that she did not, ten years ago, take measures to | 
enlarge that portion of her system from Troy to | 
Oswego to the dimensions of a ship canal, she has 
made a serious mistake which, however, it is not too | 
late to rectify. Her great history should teach her | 
that the reward is to the foremost. 


| $64,625 


| Erie and Champlain.... 


9 


construction cost of the canals of New York is 
9,066. The total cost of construction, 
agement, collection of tolls, ete. 
1866, was $89,087,940 ; 
$97,625,066. The 


for a relative comparison, 


man- 
up to the close of 
and the receipts from tolls, 
following table, which will serve 
gives the figures on the 
various canals up to the close of 1866: 


Cost, Mainte- 
nance, Oper- 
' ation 


Name Receipts. 














$58,918,567 $31,057,168 
Oswego 


eases Se ose ee ws’ 8,130,168 9, 283,230 
Cayuga and Seneca..... 2,720.586 2,184, 3 
Chemung ...... eatin 3,067,910 2,012,575 
Crooked Lake ........ 792,661 520, gal 
COURIOIN d 5 60 cess 0 3,804,150 737.285 
es PRN s « <cuseses 3.723.645 242,603 
Genessee Valley....... 7,517,116 1,306,913 
CONGUE EANW 6 ce coves 188,071 65,180 
Baldwinsville .......... 48,591 1,261 
Oneida River Imp’m't .. 171,999 204,288 
SEN TROOOE 6 6ihnte ence 1,508 5 251 
Cayuga Inlet........... 2,968 4.596 

The greatest number of tons of freight reaching 
tide water by the canal in the past ten years was in 
1872, viz., 2,670,405 tons. The number of lockages 

t“Alexander’s lock ~ (above Cohoes) for that yeal 
was 28,035. The greatest numberof lockages at that 
lock for the past ten years was 32,107. — It is. esti 
mated that a single lockage takes ten minutes. The 


daily capacity both ways for double locks is thus 
288 lockages or 60,488 lockages for a season of 210 
the at 200 tons. 
which is not far wrong for boats going east, vives a 
The traftic 
of the canal throughout the season is quite uniform ; 


days. Estimating average load 


maximum capacity of 12,097,600 tons. 


but as there is a period at which that traffic is at a 
maximum, and as boats generally go west light, the 
actual capacity of the canals probably will not ex 
ceed 8,000,000 tons, say 5,000,000, east to 3,000,000 
west. 


borne out the 


fact that the 


has been more than 


This statement is by 
Alexander's lock ” 


half exceeded. 


capacity of « 
Should the canal again return to its 
relative position as a common carrier, this capacity 
must soon be exceeded. That it may do so, under 
It 


two 


an enlightened policy, is not at all improbable. 
that that 
locks could be thrown into one or the 
ed to a length of 220° feet, 
lockage of two boats at a time 


has been asserted when time came 
locks extend 
the 


. and giving the canal 


thus admitting of 


an annual capacity of eighteen million tons. 














As we write the statement of the Auditor comes 
to hand giving the results of the operation of the 
canals for the season of 1877. 

Canal Income. Cost 
ee een $922,562.81 | $692,472.19 
Champlain ............ 63,161.77 139,216.52 
QOWERG 506s ceciecess cc 20.47 3-40 45,549.24 
Cayuga and Seneca. “| 6,632,80 19.307-9 

FC ROMONE ceccecseceues } 3.211,64 21,706.45 
Chenango......... 1,159.18 7,7-2 88 
| Genesee Valley ..... 19,533-79 50,043.97 
CNN 6 445006 453 -| 914.62 83.22 
i, freer ieee 1,050, 329.68 
| 
The ¢ aud ‘debt | of the State, yet unextinguished, 


is $7.750,016.29. 
The relative cost of transportation by 
° 7 . . 
and railway is ascertained to be, roughly, as 1, to 
14 to 1. In this comparison we refer to the Erie 
canal as constructed. 


lake, canal 


In the competition of railway and canal there 
have been two factors which have militated against 
the. canals. One is the fact that in our northern 


|regions they and their tributary navigations are 


closed by ice for five months in the year. This is 
an all important factor which cannot be eliminated 


| For this reason canals are better adapted to milder 


| latitudes, and in them have achieved their greatest 


As bearing on some of the statements which we | successes. This fact alone would have largely helped 


have made, a few figures may be of interest. 


The | Virginia to commercial supremacy had she the sense 
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to early complete her system. It is also a strong 
Atlantic & Great Western Barge 
The other fact is the exceeding slowness of 


canal transportation. Another may be added as of 


argument for the 
Canal, 


future systems, although it has not hitherto figured 
greater importance than either, in the present and 


so strongly in the supplanting of canals by railways. 
It Few of our intermediary canals allow 
of the passage of boats suited to interior lake and 
to their 
Cargoes must be transhipped. 

The 
railways has worked sadly against them. 


is this. 


river navigation, legitimate destination. 
slowness of canal systems in these days of 
On the 
Erie the average speed of boats does not exceed two 
The time of transit through the 
New York a 


few years since awarded prizes to boats which were to 


miles per hour. 
canal varies from eight to elecen days. 


carry their own machinery of propulsion and make 
three miles per hour. These boats in their practical 
operation since, seem to have met with indifferent 
success, for no very well definedreason. During the 
past year, 74 cargoes have been taken east in tows 
by result seems to be 


tugs, and the 


gratifying. 
Some mysterious capitalists, so it is stated, have or- 
ganized a company for building a thirty inch rail- 
way on each bank for the purpose of towing boats. 
The most promising system seems to be the Belgian 
which has been successfully in use in Europe for over 
fifty years, and as now 


used, nearly twenty years. 


A company was chartered in 1870, and laid an ex- 


perimental line from Lockport, west, which seems to | 


have worked well. The pamphetleer of this system 
claims that a single tug can tow eight boats at an 
average speed of three miles, including lockage, 
and at a cost 20 per cent less than animal power. 
Such a tow, it is claimed, can reach tide-water in 
tive days and six hours from Buffalo, a shortening of 
the time by one-half, certainly a great improvement 
but not all that is desired of a great and permanent 
railway competitor. 

The Erie canal in its present dimensions, with the 


improvements in operation which may from time to 


time be introduced, can always be of use to the State | 


of New 
for 


York, and will pay directly or indirectly 


its maintenance. As a competitor for foreign 


shipments to the enlarged Welland & St. Lawrence | 


canals, (locks 27, ft. x 45 ft., and 12 ft. over mitre 
sills, to be increased ultimately to 14 ft.; total length, 
71 miles), except in so far as established trade and 
facilities may draw traffic through its channel, it can 
hardly expect to succeed. 
canal system which conld take lake boats from Lake 
Erie to New York harbor in seventy-two hours. 
short canal from Schlosser to 
to the Hudson, 
New York's commercial supremacy for all 


can well afford them. 


insure 


time; she 


In the past half century, nearly every art and in- | 


But if we ex- 
cept minor details and better constructions, canal 


dustry has made wonderful strides. 


engineering, in its comprehensiveness, has made lit- 
tle material progress since the disputed inventor 
first applied the lock to the canals of northern Italy 
14th century. If canal transportation is cap- | 
able of farther improvement, and we think it is, it | 
has fallen sadly behind the times for the lack of it. 
Had such improvements been made, though canals 
would undoubtedly have been supplanted in the 


in the 


more purely legitimate railway field, yef as great 
} 3 2 et 
through competing lines, they would not be holding | 


their present low estate. 

We believe the Elder 
‘the dictum —* Rivers were made to feed canals.” 
We should say—Rivers were made to be improved ; 


New York could build a | 


A] 
Lewiston around | 
Niagara Falls, and an enlarged canal from Oswego 
-they will cost money, but they will | 


. ~ | 
Rennie was responsible for 


provement may be impossible, and a canal the only 
resort. But in many others, improvement by the 
ordinary methods, or by locks and dams, are every 
way preferable, as being in many cases cheaper in 
first cost, of greater capacity and more easily capa- 
ble of farther development. As a case in point, we 
may mention the Illinois and Michigan canal, from 
Chicago to LaSalle, nearly 100 miles, and over two- 
thirds the distance, constructed along a river which 
could have been more cheaply improved by locks 
and dams, and which, thus improved, would have 
furnished water power and been capable of farther 
enlargement without destroying constructed and ex- 
pensive works. Another case is that of the Cham- 
plain canal from Troy to Whitehall, 66 miles. The 
Hudson to Fort Edward is admirably adapted for a 
slackwater and a short canal thence to 
Whitehall, 24 miles only, would be required. The 
old method of propulsion of course placed artificial 
water lines where a tow-path could be built, and 
precedent has largely preserved them in such loca- 
tions, so unsuited to the requirements of modern 
steam traffic. We venture to say that there is hard- 
ly a canal in this country that does not follow a 
route along which a more efficient slackwater sys- 
tem could be maintained for the greater portion of 


system, 


,| the distance. 


The canals that have proved a financial success 
are those with minimum lockage. 
canals is lockage, 


The great evil on 
causing delay, and the chief ex- 
pense in operating and maintenance. 
over expensive in first cost. 
be overcome, 


It is more- 
Where elevation is to 
it cannot well be avoided. The re- 
| quirements of steam navigation are long reaches 
| and the locks concentrated at as few points as pos- 
| sible. Topographical features may not always be | 
such as to make concentration of lift possible. 


| centrated two-thirds, if not three-fourths of its total | 
lockage at six or possibly seven points. If at these 
points proper hydraulic lifts had been adopted, 

either vertical lifts or inclined planes, the first cost 
would have been less and the canals far more 
| efficient. 





closely investigated. 

Vertical lifts have been for some time in use on | 
some of the English canals, and have proved efficient. 
The construction to which we allude is simply an | 
iron lock into which the boat floats to be lowered 
through many feet to the 


ranal below. For great | 
elevations an iron lock on an inclined plane is prob- | 
ably a betterconstruction. If we except the Chinese 
system long in nse on the Morris & Essex canal of | 
New Jersey, we believe hydraulic lifts have only 
been applied in this country in one instance, viz: 
on the Chesapeake & Ohio at Georgetown, D. C., 
where a lock mounted on a plane overcomes an 
| elevation of nearly 50 feet. 

We believe this system applicable to the largest 
| canals likely to be constructed in this country. We 
| believe it to be far cheaper in overcoming great | 
| elevations, We believe it could be applied toa 
| 


short canal from Schlosser to Lewiston around Ni- | 
agara Falls, overcoming the entire elevation of 320 | 
feet in one lift or inclined plane, and that by such a 
construction it is practicable for lake vessels to reach 
Lake Ontario from Lake Erie in one-tenth the time 
— the enlarged Welland. We believe it can 
| be applied to the future Oswego Ship Canal, over- 
coming nearly all the lifts at four or five points. 

| In conclusion we would say, that the future canal 


| should connect extensive navigable waters, should be 
| sufficiently large for the free navigation of the com- 
| merce of those waters, should be burdened with small 


The } 


i 
,| Erie canal on a modified location could have con- | 


In any scheme of further improvement | wise than good. 
seihilitie: P » s arre >» ft * : 
the possibilities of such an arrangement should be | like the public elsewhere. 


canals should only be used across divides from one | lockage, and that concentrated into a few large lifts 
system of navigation to another, around long rapids | (this is not so important with hydraulic lifts as with 
or falls, and in the valleys of such streams as may | locks), and should allow of high speed both to self- 
be incapable of improvement. In the case of rivers | propelling vessels and tug tows; the canal proper 
like the Wisconsin, and in those | should not be constructed where slackwater or pond- 
which transport large quantities of detritus, im-| ing may be possible. If it should be located ina 


of sandy beds, 





milder latitude it would be more advantageous as a 
railway competitor. This class of canals should be- 
long to state or nation. 

We believe also that “plug” canals in mineral 
regions will pay. The capacity of the boats need not 
exceed 200 to 300 tons, and the hydraulic lift should 
be used; slackwater where possible, and the Belgian 
system or tugs for towage. This class should belong 
to private corporations. 

The canals of national importance are the Cham- 
plain, Troy to Whitehall, the Canaughwaga, the 
Oswego & Hudson, the Niagara, the Lake Ontario 
& Georgian Bay, the Illinois & Michigan and the 
Rock Island & Hennepin, the Fox & Wisconsin, one 
from some point on the Upper Mississippi to Lake 
Superior, one from Cleveland to Rochester on the 
Ohio river, if a sufficiently feasible line exists, and 
the Atlantic & Great Western from the Tennessee 
river to the waters of Alabama and Georgia. To these 
may be added the Delaware & Raritan and the Del- 
aware & Chesapeake, and other short inter-coast 
canals, connecting the lagoons and sounds of the 
Southern States. A line from ‘Lake Erie up the 
Maumee to Fort Wayne, and thence across the divide 
either to Lake Michigan or cia Kankakee to the Illi- 
nois river improvement, might be feasible. No line 
across the Alleghenies between the Erie and the 
Atlantic & Great Western is reasonably feasible for 
modern requirements. In the future a water line 
| between the Red River of the North and connected 
navigation, and the Mississippi is within the possi- 
| bilities. Of course this general scheme includes 
| slackwater improvements, and such canals as may 
| be necessary to avoid impracticable falls and rapids 
| in our rivers. Nature has located canal routes al- 
| most as rigidly as river courses. 


” 





Ix another column will be found a paper on “ The 
| Wooden Pavements of Chicago,” by E. A. Fox, C. E., 
| read before the Civil Engineers’ Club of the North- 
| west, at its last meeting. We are glad to note the 


' awakening of thought on thissubject, and the read- 


' ing of a competent paper, which cannot do other- 
The public of Chicago is not un- 
When parasitic abuses 
have fastened themselves on the body politic, agita- 
tions commence, the public conscience is awakened, 
, an investigation is held, and some one is summarily 
| kicked out of office; the public then congratulates 
itself on the performance of a meritorious action, 
| sits down in its easy ehair to await the millenium 
| just at hand, and only awakens after a few years to 
| find as many parasites growing fat on the life-blood 
as before. Chicago has awakened somewhat on the 
pavement iniquities. Let us hope that her efforts to 
| rid herself of these iniquities will not be spasmodic, 
and that she will not sit back in her easy chair and 
conclude that they are a part of the normal condition 
of society. Let every wise citizen take his neigh- 
bors by the hand and say-—I can stand itif you can, 
while the official and the contractor, as they peek 
around the corner, shake and say, ditto. 





THERE came before Judge McMath, of Cleveland, 
on the 27th ult., two cases, one representing abutt- 
ing property, and the other, non-abutting, each 
praying for an injunction to restrain the collection 
of the assessment for the Broadway Nicholson pave- 
ment between Union and Miles streets, in the eight- 
eenth ward. The cost of this improvement with 
interest to Sept. 1, 1877, is given at $135,021.55. 
This is to be paid in five annual installments aggre- 
gating with interest and collection fee, $165,000,85. 
The petition alleges an illegal ordinance in not 
prescribing the mode of assessment and payment :; 
fraud in the adoption of a patented invention not 
owned by the city ; illegal notice and proposal re- 
quiring the use of such invention. contract void by 
reason of fraud in the letting, not being given to 
the lowest bidder ; illegal in the mode of payment 
to contractor; contract not performed, material not 
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fit for use ; illegal extras and interest to the amount 
of $40,000; illegal assesment; illegal tax ordinance, 
and the cost twice what it should be. The Court 
after stating at length the proper legal procedure in 


such improvements and reciting the proper method 


of fulfilling the contract and payment therefor, 
grants the injunction fixing plaintiffs’ bond at $25,- 
000. A similar case is now pending before the Su- 
preme Court of Ohio and its decision is awaited with 
much interest as it will have an important bearing 
on this case. 





THE Pall Mall Gazeffe of the 18th ult., notesat a meet- 
ing of the Paris Academy of Sciences, the reading of a pa- 
per on the proposed Darien canal, by M. DeLesseps. He 


the Tuyra to Piriagua (Alligators’ Island) thence by a 
cut 10,200 metres iong to the Chucunaqua, near the 
mouth of the Tupisa, up the valleys of the Chucunaqua 
and Tiata through a deep cutting to a tunnel, south of 


the peak of Gandi, 13 or 14 kilometres in length, and | 


another cutting 10 kilometres in length, down the valleys 
of the Acanti and Tolo to the deep waters of Port Gaudi 
The cost is estimated at 600,000,000 francs. Nothing 
is more astonishing in the papers of DeLesseps, and other 
French engineers, than the persistent ignoring of the re- 
sults of American explorations and surveys on the 
Isthmus. The route advocated by DeLesseps has been 
shown to be one of the most impracticable. Either the 
Nicaragua route, the Panama railway route or the 
route from the Upper Atrato to the Pacific is far 
preferable. The explorations, on which DeLesseps bases 
his paper, have been made by Lieut. L. N. B. Wyse. 
Recently, we notice, by the Panama Star and Herald, 
that he has left Panama to examine all the routes between 
the Atrato and Panama, including the latter. His im- 
mediate destination is the Chepo or Bayamo route which, 
by at least three parties, has been shown comparatively 
impracticable. However, the more explorations the 
better ; at the same time the labors of former explorers 
should not be ignored. 





On the 78th ult. an experiment was made with the 
electric light in the Michigan Southern and Lake Shore 
railway shops in Cleveland. The shop in which the 
experiment was tried was 8ox150 feet, filled with ma- 
chinery, lumber, etc., and the ceiling and walls begrimed 
The whole was brilliantly 
illuminated by two electric lamps, one hung near each 
end. Each light was of 2,00 candle power or equal to 
125 gas burners of usual size. The electricity was fur- 
nished by a three-horse Brush dynamo-electric machine. 
The cost was estimated as follows :—Cost of three horse 
power, estimated at ¥%4 ct. per H. P. per hour, 1% cts.; 
consumption of carbons in two lamps, 3% inches, 7 
cts.; 10 percent. per annum on cost of engine and 
machine, 3% cts.; total cost per hour of light equal to 
250 gas burners, 12 cts.; ten six foot gas burners, gas at 
$2.00 per thousand, cost 12 cts.; relative expense I to 
25. In addition to these advantages, the light is pure 
white, like sunlight, there is no danger in its use corre- 
sponding to defective or leaky gas pipes, and the 
amount of carbonic acid and other deleterious gases 
given off is asserted to be, compared to gas, as I to 200, 

A writer in the London Glode gives the cost at 10 
pence sterling per hour, for a light equal to 350 gas 
burners. This is equivalent to 113% cts. per thousand 
for gas. It is stated that in Paris, where this light has 
been substituted, the rates of insurance have been re- 
duced. 

France, thus far, has made the chief applications of 
the electric light and to her is largely due the credit for 
its wonderful development within a comparatively re- 
cent period. Recently extensive experiments have been 
made at the Lyons railway station with gratifying re- 
sults. The Northern railway has purchased several 
Gramme machines, intending to use them at the goods 
stations. 

The chief bar to the general introduction of the elec- 
tric light, hitherto, has been the impossibility of dividing 
the current of a large machine so as to apply it to sev- 
eral points of illumination. M. Lontain has devised a 
system, a modification of Wilde’s and Siemen’s prin- 
ciple, which practically accomplishes this result. The 
current from an ordinary Wilde’s machine generates in a 
series of electro-magnets an induction current sufficient- 


as is usual in such places. 


| momentarily expect such an invention. 
| far distant when gas-wo:ks will be a thing of the past. 





ly powerful to feed the lamps. The “electric candle” 


marked a great advance. Several of these arranged in 
a series on a chandelier so that as one is burned cut an- 
other is lighted automatically, in connection with Wilde's 
distributor seems to accomplish all that can be desired 
for the illumination of large buildings, areas, etc. But 
before the electric light can be used for the general illu- 


mination of streets, houses, etc., a further sub-division | 
of the current must take place, producing lights more 
We} 


nearly equivalent to gas-lights for ordinary use. 
The day is not 


We even expect electricity to be used for heating pur- 
poses, and we shall not be surprised when the day comes 
in which the powers of a Niagara shall be distributed by 


; : ; : | wires to illuminate and heat cities, and turn their indus- | 
advocates a line which, starting from the Pacific, ascends | : ities 


trial wheels. 


ied 


PRESERVATION O 


F WOOD. 





The 24th meeting of the Society of Arts, Massachu- | 


setts Institute of Technology, the fourth ot the six- 


teenth year was held Dec. 13, at 7.30 P. M., H. W. | 


Fuller in the chair. Present, fifty-five. 
the last meeting was read and approved. 
Mr. Edward R. Andrews, of Boston, read a paper, 


illustrated by specimens on the Hayford process of pre- | 


serving wood by the injection of creosote oils. 
Though the American people are generally prompt 
to investigate and adopt economic processes, this very 


important industry has received but little attention from | 


engineers and practical men. 

The timber supply in this country is very great, and 
the necessity for preserving it is not so imperative as in 
Europe; yet, even if we need not for the present fear 
the exhaustion of our supply, the cost of working tim- 
ber and of replacing it every few years is an enormous 
expense to this country. Facts, however, show that 
our supply of timber is being rapidly exhausted, and its 
preservation must, ere long. engage the attention of 
practical men. 

According to Mr. C. D. Robinson, in an article in 
Scribner's Monthly for December, the United States 
are now producing timber products to the amount of 
ten thousand million of feet annually, enough to load 
50,000 vessels, each carrying 200,000 feet or nearly a 
million and a half railroad cars, making a train 8500. 
miles long. As the home production and export are 
equal to the product, it will be seen that our apparent- 
ly inexhaustible supply cannot stand such a drain inde- 
finitely. Probably half a century of such forest dest ruc- 
tion would exhaust our timber supply. The consump- 
tion of timber in New England is far greater than her 
production. 

In Massachusetts alone. allowing the life of chestnut 
railroad ties to be six years, the annual renewal of ties 
on her 2830 miles of single track, with an average of 
2500 ties toa mile, requires about 38,500,000 feet or 
nine-tenths of the whole production from Maine in 1875, 
at an expense of nearly $1,200,000 to the stockholders 
The eight railroads terminating in Boston replace about 
800,000 ties every year. at an expense of as many dol- 
lars. This is the greatest expense connected with the 
permanent way, and might be reduced seven-eighths in 
six years if.the same results attend the use of creosoted 
ties here as are realized in England and on the conti- 
nent. 

Taking the life of ties in the whole country as four 
years, our 80,000 miles of track, with their 200,000,000 
ties, of which 50,cco,o00 are replaced every year, the 
annual consumption of timber for this alone would re- 
quire 1,600,000,000 feet, or nearly one-sixth of the pro- 
duction of the country. 

Cresoted ties will last in England twenty years; if 
the same results follow here, the saving would amount 
to nearly three per cent. per annum on the average cost 
$30,000 per mile of the railroads—a handsome divi- 
dend. 

The annual consumption of wood for telegraph poles 
which must be of the best kiids of wood, and which de- 
cay just at the surface of the ground, so that their life 
is not more than ten years, is 43,500,000 feet, nearly 
equal to the whole product of Maine. Cresoted poles 
in England, in use for twenty-five years, show no signs 
of decay. 

DECAY IN WOOD, 
Of the two kinds of decay in wood, wef rot, and dry 


The record of | 


Il 


| rot, the first takes place in wood containing sap exposed 
to moisture, and is hastened by alternate dryness and 
; moisture ; wood which is always covered with water 
will not decay. Dry rot occurs in close ill-ventilated 
places, and is a fungous growth often seen on timber 
when landed on our wharves. Its favorite sites are the 
| floors, beams and frames of houses, spreading rapidly 
when wood containing sap is exposed to leat without 
ventilation. 

The process of decay commences as soon as the tree 
is cut; the sap begins to ferment in th~ sun, and fur 
nishes a favorite site for the spores of fungi always float- 
ing in the air, and for the minute animal forms which 
| feed upon them. The prevention of the development of 
| fungus, or its destruction with the animal life it nour- 

ishes, is the object of the various processes for the pres- 
ervation of wood. 


| PRESERVING PROCESSES. 

The only result obtained by the use of the mineral 
salts, chloride of zinc, sulphate of copper, corrosive sub- 
limate, etc., is the prevention of the fermentation of the 
| albumen of the sap; this is valuable as far as it goes ; 
it retards decay, but it does not render wood indestruc- 


tible. 


| osote oil, beside securing the coagulation of the albumen, 


The injection of the pores of the wood with cre- 


renders the wood both air-tight and waterproof, and 
gives therefore to the wood a much longer life than the 
| mineral salts above named. ‘The latter fail in time, as 
they do not secure dryness. 

Dryness after impregnation is attained by the use of 
| creosote in the * Bethell” system, the only one in use 
in England, and the same now as when first used in 
1837. Dryness defore impregnation, by the use of steam, 
is secured by the ** Hayford” system, described in the 
paper presented. 

Wood to be preserved or creosoted must be dried. 
This is usually done by stacking it up for eight or ten 
months ; but here wood must be preserved as it comes 
from the sawmill. The pores not only hold the sap, 
| but are filled with water from the rivers down 
the logs have been floated. 


which 
In wood dried in the air, 
the fibres become hard and the cells more or less closed, 
The Hay- 
ford process wants green and not dried or curled tim- 


so that they cannot transmit the oil easily. 





ber and that as a rule is the only timber sent to be pre- 
served in this country. 


THE HAYFORD SYSTEM. 


In his works at South Boston, Mr. Andrews uses a 
boiler of eighty-five horse-power, with suitable tanks 
for the oil; a cylinder 100 feet long, containing a rail- 
road track, with a door at each end of a semi-globular 
form on hinges and wheels; the whole tested to 200 
pounds to the inch; in the interior are the steam coils 
for drying, and the pipes for sprinkling with creosote, 
The usual heat employed is 250° Fahrenheit, and up to 
270°; even before this heat is reached the albumen is 
coagulated ; atmospheric pressure is used to prevent the 
wood from cracking, and the valves open slightly to 
allow the escape of steam and condensation. After 
blowing off the steam, the valves are closed, and the va- 
cuum pumps are opened, drawing off barrels of sap; 
the oil is then Jet in under a pressure of sixty pounds, 
and a large amount is absorbed, as the wood has been 
put in a condition to take it in. The oil is applied in a 
shower, thus rapidly and completely enveloping the 
wood. The heavy oils are used, the product of coal 
tar, costing seven or eight cents a gallon; it is not the 
carbolic acid and other constitutents of the oil which 
alone are the preservatives but the oily substance itself, 
which, filling the empty pores of the wood, keeps out 
water and air, the causes of decay. 

He showed many specimens of wood preserved by 
creosote, both from England and this country, in the 
former having proved sound after more than twenty-five 
years. All specimens are not equally black, but they 
are well preserved for all that. The Hayford process 
secures a more thorough impregnation of the heart of 
the wood than the Bethell. The amount of oil depends 
on the character of the wood ; ordinary fir, as used in 
England, will take seven to eight pounds per cubic foot. 
The use of creosote oil for preserving wood in England 
is almost universal. 

He read extracts from railway superintendents in 
Great Britain and the continent, showing that the cre- 
soted ties and sleepers last six times as long as the un- 
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cresoted, on roads where wear is the principal cause of 
destruction ; where there is no wear, and this process | 
is used to prevent dry rot, the preservation would be | 
practically perpetual. Wood is also strengthened by 
the creosoting proeess. 

As cheap woods can be used, this process is as cheap | 
as to use the expensive oak and chestnut for tailroad 


| 
purposes. * 
| 


PRESERVATION FROM THE SHIP WORM. 


Another important use for creosote is the preserva- | 


tion of wood from the attacks of the ship worm (/eredo 
havatis), a mollusk whick bores into wood under water, | 


and of the limnorea terebrans, a minute crustacean, 
which attacks the external surface of the wood. 

He described both these creatures, and showed wood 
pierced and honeycomed by them even in our own wa- | 
ters; the latter exists in our harbor. Piers have | 
lasted twenty-seven years when creosoted, which, un- 
protected by this process would be destroyed in three 
to five years, 


From the experience of Europe, it does not seem 
that American engineers should wait a generation be. 
fore adopting, or at least trying, this inexpensive pro- | 
cess, which prolongs the life of wood indefinitely. Mr. | 
Andrews’ works can creosote about 20,000 feet per 
day; if a single railroad should creosote their rails, 
bridge timbers, fences, platforms and culverts, his cyl- 
inder would be unable to do the work; if the city of 
Boston should creosote all the timber used for her | 
bridges alone, his works would hardly suffice, and the 
saving would be a million dollars a year. 

Wooden pavements are the best for many parts of the 
city, if they can be saved from rotting; if creosoted 
they will not rot, and at the present price of wood can 
be laid for $2 per square yard, while stone or asphalt 
costs from $3.25 to $3.75. The three small cylinders 
now in operation in this country cannot doa hundredth 
part of the work which ought to be done in this direc- 
tion. It ought to be one of the leading industries of | 
the country, especially in lumber districts and in large 
cities. 

Mr. George W. Page, of New York, made some re- 
marks on the supply of the raw material, and the cost, 
and on the success of the work at Pascagoula. The 
supply of the material is abundant, costing here seven 


———— 





to eight cents a gallon, aud in England about twelve | 
cents. Some porous woods for thorough treatment will | 
take fifteen to twenty cents’ worth per cubic foot ; the 
price for ordinary wood is $10 per 1000 feet at South 
Boston. 

After answering numerous questions, and exhibiting | 
and explaining the points proved by the many speci- | 
mens, the meeting was disolved.— Boston Evening 
Transcript. 
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BOSTON, 
(Continued from page 5.) 
The city having got so far in the Water Supply ques- 
tion as to the appointment of a Board of Commissioners, 
the ancient “ Boston Aqueduct Corporation” proposed 


} 
i 
| 
| 
| 
i 
| 
to sell out at reasonable figures. 


A public water sup- 
ply project was now really organized and progress was | 
made ir 1837, by the appointment of a Standing Com. | 
mittee on Water, which apparently had absolute con. | 
trol for a time, but in a few months had its powers over 
the Water Commissioners revoked, and the latter were 
empowered to exercise their own judgment in making 
contracts and employing engineers, etc., but were to re- 
port all proceedings every three months to the Standing 
Committee, and their proceedings also were always to 
be subject to municipal examination. After securing a 
$10,000 appropriation to start with, the Commissioners 
proceeded to make an examination in reference to a sup- 
ply of water, and in November, 1837, made their first 
Report, which, however, did not result in anything 
further than to furnish additional information on the 
subject which had by that time become the prominent 
theme of this session among the Bostonians. Seven 
years passed away and another committee was appointed 
“to consider and report what measures, if any, should be 
adopted to procure an abundant supply of pure soft 
water for the use of the city,” and three Commissioners 
were appointed September 2, 1844, who, on November 
14th, made a Report to the Committee on Water in 
which they say: 
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First, That the amount to be brought into the city 
should be sufficient for 250,000 inhabitants, and make 
this the basis of their calculation; they estimate that 28 4 
wine gallons to each inhabitant will be fully sufficient, 
which will require 7,125,000 gallons perday. The next 
question to decide was ‘whether the water of Long 


| Pond was sufficient to afford a constant supply to this 


amount,” and after giving the particulars of their ex- 
amination they say “‘ that Long Pond may be safely re- 
lied upon to produce a constant supply to this extent.” 
They then proceed to the mode of introducing the 
water, and after giving an account of the Croton Water 


| Works, which two of the Commissioners visited, they 


“‘recommend the construction of an aqueduct, from 
Long Pond to a Reservoir of sufficient capacity to con- 
tain a day’s supply, to be formed on Corey’s Hill, in 
Brookline, a distance of about sixteen miles.” They 
propose that the conduit should be of brick, laid in 
cement, “of an oval form, five feet wide, and six feet 
four inches high in the interior, and broader in the 
lower section than in the upper.” They propose that 
the brick-work sha!l be eight inches in thickness, and 
that the whole structure shall be covered with an em- 
bankment of earth, four feet in depth in every part; 
the conduit to be laid with an inclination from a level 
of three inches in a mile, which would be sufficient for 


| the proposed supply of water, by filling the aqueduct 


to a depth of three feet and ten inches, leaving a space 
of two and a half feet in height empty. ‘‘A line has 


| been surveyed between the Pond and Corey's Hill,” 


and they say that there is “no formidable obstacle to 
the construction of the works. There will be several 
places of deep cutting, none however, exceeding thirty-six 
feet in depth ; ” that there will be “ several large embank- 
ments, and some heavy excavations, mostly through sand 
and gravel, with no indication of rock to any great ex- 
tent. No examination, however, has been made under 
ground,” 

‘*There are two valleys to be crossed, one at the crossing 
of Charles River near Newton Lower Falls and the other 
near Lime Grove, beyond Brighton Village ; these they 
propose to cross by tw» thirty-inch iron pipes.” 

They recommend for the supply of the city, that 
there should “be three or four Reservoirs of moderate 
dimensions: one to be situated on Beacon Hill, another 
on Fort Hill, the third on Dorchester Heights in South 
Boston, and a fourth on Copps’ Hill in the north part of 
the city.” They say, that these may be dispensed with, 
by adopting larger size pipes for distribution, but-they 
prefer the Reservoirs as the most effectual. 

They recommend that two thirty-inch pipes be taken 
from the Corey Hill Reservoir, through Tremont Street 
to Boylston, and that branches shall be taken from 
these to the four Reservoirs, and such other branches as 
will be necessary for the supply of the city. They 
estimate the cost of the works, which they give in de- 
tail, at $2,118,535.83, which includes allowance for con- 
tingencies. 

November 14th, 1844, the Committee on Water made 
their Report to the City Council, together with that of 
the Commissioners, and recommended the adoption of 
the following Resolves. 

Resolved, Vhat it is expedient for the City to begin 
and complete the necessary works for the introduction 
of a supply of pure water. 

Resolved, That it is expedient to draw the supply 
from Long Pond in the manner recommended by the 
Commissioners appointed under the order of August 
26th, 1844. 

Resolved, That it is expedient to begin the work as 
soon as necessary powers can bc obtained from the 
Legislature. 

Resolved, That it is expedient that the following 
question be submitted to the legal voters, on the second 
Monday of December next,—the citizens to vote in their 
respective wards Yea or Nay, viz: ‘ Are you in favor of 
procuring a supply of water for the City, to be brought 
and distributed at the expense of the City fron Long 
Pond in Framingham, for the use of the inhabitants on 
their paying therefor a reasonable compensation to be 
fixed and established by a Board of Water Commis- 
sioners.” 

On November 21st, the Common Council passed the 
first resolve, and on the 26th, substituted the fourth re- 
solve for the second, with the following amendment, 
“from Long Pond, or suck other sources as may here- 





January 10, 1878. 


after be decided to be best—upon such terms and under 
such regulations as the City Council may direct.” The 
other resolves were indefinitely postponed. 

A vote of the citizens resulted iu a majority of 4,000 
in 8,460 votes in favor of public water supply, and this 
large majority was considered as conclusive evidence of 
the pop lar feeling on the subject. In 1845 it claimed 
the principal share of the public attention in Boston, 
and to satisfy the demand for “ more light,” the Com- 
mittee on Water employed Mr. Jno. B. Jervis, the Chief 
Engineer of the Croton Water Works, and Professor 
Walter R. Johuson, of Philadelphia, to report upon the 
elegibility as to amount of water and cost of introduc- 
tii n of same from the several rival sources of supply. 

The Report of Messrs. Jarvis and Johnson, together 
with the appendix, covers 160 pages. They commence 
their examination with Spot Pond; its capacity to be re- 
lied on as a supply is put at 1,£00,@60 gallons per day : 
they do not think it could be made a larger reservoir 
within a reasonable expense. After giving the route 
from this source, they give the estimate in detail, mak, 
ing the total cost, without distribution, $561,897. 

Then comes the Charles River source, taking the 
water at the dam at Watertown, and carrying it thence 
through a brick aqueduct to the foot of Corey's Hill, 
and pumping it from this point to a reservoir on said 
hill. Of the capacity of this source, they say, that 
during a part of the month of August it varied from 
20,298,752 to 69,485,166 gallons per day; in Septem- 
ber, it varied from 9,367,100 to 24.101,222 gallons per 
day; the average was 19,108,451 gallons per day; in 
October from Ist, to 14th, it varied from 22,398,120, to 
48,977,908 gallons per day ; these extremes were caused 
by heavy rains. The estimated cost of getting water 
from this source, which is likewise given in detail, is, 
exclusive of distribution, for 2,500,000 gallons per day, 
$606,495 ; for 5,000.000 gallons per day, $1,009,218, for 
7,500,000 gallons per day, $1,280,8go. 

Long Pond source comes next; they estimate the water- 
shed, including the pond, at 12,077 acres; but the available 
water-shed they put at 11,400 acres; its capacity esti- 
mated by the rain fal], they put at 10,176,570 gallons 
per day. 

They remark: ‘“ From the indications on the shore, 
it appears that the usual high water mark has been 
about three feet above the floor, or bottom of the 
flume.” Last year, 1844, the dam was raised to nearly 
6.5 feet above the same level. It is now proposed to 
raise the dam to eight feet above the floor of the flume. 
‘The pond is well exposed to the action of the winds, 
which tend to maintain the purity of the water. It 
would more appropriately be termed a lake.” 

“Tu provide for 7,500,000 gallons per day, the reser- 
voir at 6.5 feet high will be amply sufficient ; the 8-feet 
level will, however, give a better reservoir for this quan- 
tity, and as it provides, at a small extra expense, for a 
capacity of 10,000,000 galluns per day, it has been 
deemed proper to present it for consideration.” 

In regard to the size and shape of the conduit, they 
adopt the plan proposed by the Commissioners of 1844; 
but they recommend that a plastering of cement be put 
on the inside, from the bottom to the top water-line, and 
on the outside, from the top down to the chord line of 
the lower, or inverted arch. “The first, to more per- 
fectly prevent water from escaping from the conduit, 
and the latter, more effectually to secure against the rer- 
colation of surface water into the conduit. Doubtless 
the conduit would do very well without the plastering, 
but it will be more perfect with it.” They proposed to 
commence the Aqueduct near the head of the northern 
section, and that the bottom of the inside of the Aque- 
duct be placed three feet four inches below the floor of 
Knight's flume, and that it should be carried out some 
distance into the pond, so as to procure the water at a 
greater depth. The particulars as to the route are 
given, and a description of the culverts, waste weirs, 
ventilators, foundation walls, and embankments, with a 
diagram showing the same including the conduit, iron 
pipes for crossing Charles River and Brighton valleys, 
and the Reservoir at Corey’s Hill. The estimate of 
the cost they make $1,681,599, exclusive of distribu- 
tion. 

The character of the waters, with an analysis of each, 
by Benjamin Silliman, Jr., is giver. 

Mr. Silliman states, in his Report on the analysis of 
waters, that they were given him by numbers only, with- 
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out any designation of their localities, and that he was 
still ignorant of their sources at the time his report was 
made. According to his analysis, Long Pond stood 
No. 1, Spot Pond No. 2, and Charles River No. 3. 

Of the quantity to be supplied, they state, after giv- 


ing the consumption of London, which they put at | 


188 2-10 gallons per house, and that of Philadelphia at 
218 gallons, “ We shall therefore base our estimate on 
30 gallons to each person per day, as an average daily 
supply for the year.” 


Reviewing the several sources, they say: “In con- 


clusion, it may be remarked that in view of ‘the whole the city, and for this purpose may lay down pipes to any 


subject, we have no hesitation in stating as our opinion, 
that Long Pond is decidedly the most appropriate 
source to which the City can resort, to obtain an ade- 
quate supply of pure and wholesome water, for the pres- 
ent and future use of its inhabitants ; and that it will not 
be a larger provision, in view of the probable growth of 
the City, than is desirable in works of this character and 
magnitude.” It is further stated that 10,000,000 gallons 
per day could he brought from Long Pond at an ex- 
pense of $2,651,643, including distribution ; and that 
7,500,000 gallons per day from Charles River would 
cost, including distribution, $2,733,580. 

December 22d, the following Resolve was passed by 
the City Government. 


Resolved, ‘That it is expedient for the City at its own | 
expense, to begin and complete the necessary works for 
the introduction of a full supply of water from Long 


Pond, as soon as the requisite power can be obtained 
from the Legislature. , 

For 21 years the subject of public water supply had 
been discussed by the various councils of the City of 
Boston, it had been the burthen of the inaugural address 
of every Mayor, and the people had been divided into 
two distinct parties who were respectively in favor of 


“soft water” or ‘‘hard water;” in 1846, however, the | 


former party were largely in the majority, and bya 
vote of 4.637 to 348 the following act was ac opted by 
the people, and that a model for other cities contem- 
plating water works may be easy of access, we give it 
entire : 

The Act as accepted is the one now in force, of which 
the following is a copy: 


CoMMONWEALTH OF MASSACHUSETTS. 
In the year one thousand eight hundred and forty-six. 
AN ACT, 


FOR SUPPLYING THE CITY OF BOSTON WITH PURE 
WATER. 


Be it enacted by the Senate and House of Representa- 
tives in General Court assembled, and by the authority 
of the same as follows: 


SECTION 1. The City of Boston is hereby authorized, 
by and through the agency of three Commissioners, to 
be appointed in the manner hereinafter provided, to 
take, hold and convey, to, into and through the said 
city, the water of Long Pond, so called, in the towns of 
Natick, Wayland and Framingham, the waters that 
may flow into and from the same, and any other ponds 
and streams within the distance of four miles from said 
Long Pond, and any water rights connected therewith; 
and may also take and hold, by purchase or otherwise, 
any land or real estate necessary for laying out and 
maintaining aqueducts for conducting, discharging, dis- 
posing of, and distributing water, and for forming reser- 
voirs; and may also take and hold any land on and 
around the margin of said Long Pond, not exceeding 
five rods in width, measuring from the verge of said 
pond when the same shall be raised to the level of eight 
feet above the floor of the flume, at the outlet thercof, 
and on and around the said other ponds and streams so 
far as may be necessary for the preservation and purity 
of the same, for the purpose of furnishing a supply of 
pure water for the said City of Boston. 

The City of Boston shal!, within sixty days from 
the time they shall take any lands or ponds or 
streams of water, for the purpose of this act, file, in the 
office of the Registry of Deeds for the county where 
they are situate, a description of the lands, ponds, or 
streams of water so taken, as certain as is required in a 
common conveyance of lands, and a statement of the 
purpose for which taken; which said description and 
statement shall be signed by the said Mayor. 

SECTION 2. The said city may by vote through 
the same agency, make and build one or more rer- 








manent aqueducts from any of the aforesaid water 
sources, to. into and through the said city, and secure 
and maintain the same by any works suitable therefor; 


may connect the said water sources with each other; | 


may erect and maintain dams to raise and retain the 


waters therein; may make and maintain reservoirs | 


within and without the said city; may make and estab- 
lish such public hydrants in such places as from time to 
time be deemed proper, and prescribe for the purposes 
for which they may be used, and may change or discon- 
tinue the same; may distribute the water throughout 


house or building in said city, the owner, or owners 
thereof, having notice and not objecting thereto ; 


may 


regulate the use of the said water within and without | 
the said city, and establish the prices or rents to be paid | 
And the said city may, for the purposes afore- | 
said, carry and conduct any aqueduct, or other works | 


therefor. 


by them to be made and constructed, over or under any 
water-course, or any street, turnpike-road, railroad, 
highway, or other way, in such manner as not to ob- 
struct or impede travel thereon; and may enter upon, 


and dig up any such road, street, or way, for the pur- 


| pose of laying down pijes beneath the surface thereof, 


and for maintaining and repairing the same; and, in 

general, may do any other acts and things necessary, or 

convenient and proper, for the purposes of this act. 
SECTION 3. 


by the City Council, who shall, during their continu- | 


ance in office, execute and perform, and superin*end and 


direct the execution and performance or all the works, | 


matters and things mentioned in the preceding sections 
which are not otherwise specially provided for in this 
act; they shall be subject to such ordinances, rules and 
regulations, in the execution of their said trust, as the 
City Council may, from time to time, ordain and estab- 
lish, not inconsistent with the provisions of this act, and 
the laws of this Commonwealth. They shall respective- 
ly hold their offices for the term of three years, next 
after their said appointment, unless the aqueducts and 
works aforesaid shall be sooner completed ; but they, or 
either of them, after having had an opportunity to be 
heard in his or their defense, may be removed at any 
time bya concurrent vote of two-thirds of each branch 
of the City Council; and in case of a vacancy in the 
Board of Commissioners, by death, resignation or re- 
moval, such vacancy shall be filled by the appointment 
of another Commissioner, in manner aforesaid, who 
shall hold his said office for the residue of the said term 
of three years, with all the powers, and subject to all 
the restrictions aforesaid. A major part of said Com- 
missioners shall be a quorum for the exercise of the 
powers, and the performance of the duties of the said 
office. They shall, once in every six months, and when- 
ever required by the City Council, make and present, in 
writing, a particular report and statement of all their 
acts and proceedings, and the condition and nrogress of 
the works aforesaid. 

SECTION 4. Before the appointment of the Commis- 
sioners aforesaid, the City Council shall establish and 


fix the salaries or compensation to be paid to the Com- | 


missioners for the services, and the said salaries of the 
said Commissioners, so established and fixed as afore. 
said, shall not be reduced during their continuance, 
respectively, in said office. 

SECTION 5, Whenever the said office of Commis- 
sioners shall cease, either by expiration of the said term 
of three years from the origiral appointment, or by the 


completion of the aqueducts, and works mentioned in | 


the preceding sections of this act, ali the rights, powers 
and authority given to the City of Boston by this act, 
shall be exercised by the said city, subject to all the 
duties, liabilities and restrictions herein contained, in 
such manner and by such agents, officers and servants, 
as the City Council shall from time to time ordain, ap- 
point and direct. 

SEcTION 6. The said City of Boston shall be liable 
to pay all the damages that shall be sustained by any 
persons in their property by the taking of any land, 
water, or water rights, or by the constructing of any 
aqueducts, reservoirs, or other works for the purposes of 
this act. 

And if the owner of any land, water, or water rights, 
which shall be taken as aforesaid, or other persons who 
shall sustain damage as aforesaid, shall not agree upon 
the damages to be paid therefor, he may apply by peti- 


Three Commissioners shall be appointed | 


| tion, for the assessment of his damages, at any time 
within three years from the taking of the said land, 
water, or water rights as aforesaid, and not afterwards, 
to the Court of Common Pleas in the county in which 
the same are situate; such petition may be filed in the 
clerk’s office of said Court, in vacation or in term-time, 


and the clerk shall thereupon issue a summons tc the 
City of Boston, returnable if issued in vacation, to the 
next term of the said Court, and if in term-time, re- 
turnable on such day as the said Court shall order, to 
| appear and answer to the said petition; the said sum- 
mons shall be served fourteen days at least before the 
return day thereof, by leaving a copy thereof, and of 
the said petition, certified by the officer who shall serve 
the same, with the Mayor or clerk of the said city; and 
the said Court may, upon default in hearing of the said 
city, appoint three judicious and disinterested freeholders 
of this Commonwealth who shall, after reasonable 
| notice to the parties, assess the damages, if any, which 


| such petitioner may have sustained as aforesaid ; 


and 
the award of the said freeholders, or of the major part 


of them, being returned into and accepted by the said 
Court, shall be final. and judgment shall be rendered, 


and execution issued thereon, for the prevailing party, 


with costs, unless one of the said parties shal! cliim a 
| trial by jury as hereinafter provided. 

SECTION 7. If either of the parties mentioned in the 
preceding section, shall be dissatisfied with the amount 


of damages awarded as therein expressed, such party 
| may, at the term at which such award was accepted, or 
the next term thereafter, claim, in writing a trial in said 
Court, and have a jury to hear and determine at the bar 


of said Court, all questions of fact relating to such 
| damages, and to assess the amount thereof; and the 
| verdict of such jury being accepted and recorded by the 
said Court, shall be final and conclusive, and ju lgment 
| shall be rendered and execution issued thereon; and 
| costs shall be recovered by the said parties, respectively, 
in the same manner as is provided by law, in regard to 
| proceedings relating to the laying out of highways. 
SECTION 8. No application shall be made to the 
| Court for the assessment of damages for the taking of 
any water rights, until the water shall be actually with- 
| drawn or diverted by the said city under the authority 
| of this act ; and any person or corporation whose water 

rights may be thus taken and affected, may make his 
application aforesaid, at any time within three years 
| from the time when the waters shall be first actually 
withdrawn or diverted as aforesaid. 

SECTION 9. For the purpose of defraying all the 
costs and expenses of such lands, estates, waters and 
water rights, as shall be taken, purchased or held for 
the purposes mentioned in this act, and of constructing 
all aqueducts and works necessary and proper for the 
accomplishment of the said purposes, and all expenses 
incident thereto, the City Council shall have authority 
to issue, from time to time, notes, scrip, or certificates 
of debts, to be denominated on the face thereof, ‘ Bos- 
| ton Water Scrip,” to an amount not exceeding in the 
| whole, the sum of three million dollars, bearing interest 
at a rate not exceeding the legal rate of interest in this 
Commonwealth ; and said interest shall be payable 


semi-annually, and the principal shall be payable at 
periods not more than forty years from the issuing of 
the said scrip, notes or certificates respectively. And 
the said City Council may sell the same, or any part 
thereof trom time to time, at public or private sale, or 
pledge the same for money borrowed for the purpose 
aforesaid, on such terms and conditions as the City 
Council shall judge proper. 

SECTION 10. In addition to the sum of three millions 
of dollars mentioned in the preceding section, the said 
City Council may, whenever and so far as may be neces- 
sary, issue and dispose of notes, scrip, or certificates of 
| debt, in the manner prescribed in the preceding sec- 
| tion, to meet all payments of interest which may accrue 
upon any scrip by them issued: Provided, however, 
that no scrip shall be issued for the payment of interest 
as aforesaid, after the expiration of two years from 
the completion of ssid aqueducts and other works; 
| but payment of all interest that shall accrue after that 
time, shall be made irom the net income, rents, and re- 
ceipts for the use of the water, if they shall be sufficient 
for that purpose, and if not, then the payment of the 
deficiency shall be otherwise provided for by the City 
Council. All notes. scrip, and certificates to be issued 
as aforesaid, shall be signed by the Treasurer, and 
Auditor, and countersigned by the Mayor of the said 
city, and a record of all such notes, scrip, and certificates 
shall be made and kept by thesaid Treasurer and Audi- 
tor respectively. 





(To be Continued.) 
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THE WOODEN PAVEMENTS OF CHICAGO. 


BY E. A, FOX, C. E. 


Chicago may be considered par excellence the city of wooden pavements, and 
has undoubtedly made a more extended trial of this material, both in the amount 
of paving and length of time in use, than perhaps any city in the world. 

The very primitive pavement of the city was of wood, a few streets having been 
at first planked entirely across in a style similar to a plank-road. 

Thereafter a few streets were macadamized and a few paved with stone, either 
square blocks or cobble-stones, or bowlders, as they are called here, the latter of 
very inferior quality when compared with the smooth, tidewashed paving-stones of 
eastern cities, and some specimens of which may still be seen, of the former on 
La Salle street at court-house square, and of the latter on the south part of State 


street. 
I think, however, that no stone pavement has been laid here for nearly twenty 


years, except a very little macadam, and consequently the great bulk of our pave- 
ment, embracing, according to the last report of the city superintendent, over 
ope hundred and one lineal miles, consists of pine or hemlock blocks and with 
more or less modification upon the Nicolson plan. 

Scarcely any of these streets are less than sixty-six feet wide, and fully one-hal¢ 
are eighty feet, the former having a roadway of thirty-eight feet, and the latter of 
forty-eight feet, and when it is remembered that these streets have to bear the brunt 
of the heavy travel, which notoriously turns off from all others to seek the wooden 
pavement, it will be seen that Chicago has had an extensive experience, and while 
we still grumble about them, as the people of all cities do about their pavements, 
the fact that we continually lay more, and replace those worn out, shows that it is 
not perhaps the best pavement in the world, but that so far, all things considered, 
we have not yet found a better one. 

The old axiom that the chain is only as strong as its weakest link is very ap- 
plicable to road-making ; the two prominent links being evidently the foundation 
and the surface material. The unsolved problem of a perfect pavement does not 
depend for its solution so much upon its top stratum, or pavement, as upon a secure 
foundation. 

Every sensible man must see that stone, iron, asphalt, or wood will alike be- 
come irregular, and go to destruction if not properly supported. And yet it seems 
to me that the principal part of the criticism, and of plans for improvement, is 
directed to the upper stratum or finishing part. Every hole in our wooden pavements 
has been attributed to rotten blocks, when perhaps it might be found that a single 
dry clod or lump of clay, that had propped up the pavement while hard, and after- 
wards crumbled and settled with moisture, was in fault. If some great roof sagged 
or “ buckled ”’ ‘we might as well attribute it to the shingles or slates that covered it, 
and instead of finding fault with the rafters, trusses, or foundation of supporting 
walls, propose a remedy by substituting tiles or tin for the shingles. But this is 
what is done where changes from wood to stone, from stone to iron, from iron to 
asphalt, when all will be equally bad if placed on a bad foundation. 

We cannot be accused of fickleness in Chicago ; we have stuck to the shingle 
roof supported by poor rafters very steadily, and it is doubtful if any other style of 
paving, placed upon the same support, would have done better, if as well; in fact, 
either of the kinds mentioned above, would have been unendurable upon such foun- 
dation as our wooden pavement has had to rely upon. A hole in a stone pave- 
ment is an axle-breaking affair, but a sunken place in a wooden pavement lets one 
in and out easily ; the readiness with which the corners of the blocks split and crum- 
ble off by the impact of wheels, while rapidly destructive of them, is not so severe on 
the vehicles, or on the nerves of mankind, as the obdurate corners of stone in a 
These holes, most of which are not the fault of either the wood 
or the stone, but of the defective foundation below, are the main causc of the 
so-called decay of the wooden blocks, to which the holes are attributed, and have 
led to the many plans for preservative processes and to the suggested substitution of 


similar condition, 


cedar, or other more durable timber. 

The feature in the wooden pavement most unaccountable to those who attribute 
all detects to rotten blocks is not the absolute decay of material within a reasonable 
time, which of course is to be expected, and which if known would form an exact 
item of comparative expense, but the great supposed irregularity in the decay ; every 
hole in the streets being attributed to the decay of the blocks, and these defects ap- 
pearing in many cases a few weeks or months after the paving is done. A notable 
example of this may be seen on Park avenue near Oakley street, where the pave- 
ment had as many holes in it in the fall of 187 as in the oldest paved street in this 
city, although laid only the year before, and I do not think there was a rotten block 
in one of these holes, or in fact, in one out of a hundred of similar holes in this city. 
jn newly-laid pavements. 

Whatever may be the effect of climate in Washington, or in other cities, where 
decay is said to be such a prominet cause of the defect of wooden pavements, I am 
convinced it is among the smallest in this city, at least on the heavily traveled 
streets, where I think the blucks are settled into holes, split and battered out of 
existence, before they have time to decay. ‘ I have seen old pavements taken up, 
notably that of South Water street, some five or six years ago, where the blocks 
were worn down from six inches to less than two by the immense travel on that 
street, and nearly all perfectly sound. 

In support of this view I would call attention to the pavement of the street 
tunnels, varticularly their approaches ; they have only the practically perfect founda, 
tion for paving in the city. The La Salle street tunnel was paved in the spring of 
1871, about six and a half years ago, and shows a sample of wooden pavement un- 
der fair usage. Upon the open approaches,—some four hundred feet in length at 
either end,—the p: vement is perfectly uniform in appearance, shows only marks of 
wear in the rounded edges of the blocks, and has no holes and but slight evidence 





“#A paper read before the Ciyil Engineers Club of the Northwest, January 2, 1578. 


of decay. The foundation for this paving, as far as the open cut extends, consists 
of the natural bed of clay, with sand and one inch of boarding under the blocks, 
After entering the tunnel proper the wear is in distinct ruts by wheels and horses feet. 
consequent on the narrowness of the track, for which cause the Washington street 
tunnel, built several years before, has been repaved. The paving in the approaches 
above mentioned is just as much exposed to the weather as in the streets, and I 
bel.eve is good for three or four years’ more wear. If this perfect foundation could 
be tried on a larger scale, and on a heavily traveled street, we could get a complete- 
ly uniform test of the blocks, that would show what was their capacity for wear 
and for resistance to decay ; and I am convinced that we would find much greater 
uniformity, and probably a far longer life in the blocks than we now imagine. 

The progress of the art of paving with wood in the city of Chicago, as made by 
the contractors, has of course developed considerable proficiency in the art of “ how 
not to do it.” 

This has been partially counteracted by the skill and watchfulness of the engi- 
neers and inspectors, but the result of turning loose these old and experienced pav- 
iors upon the unsophisticated officials of Washington must have developed ability in 
art above mentioned unknown in this city. 

The Board of Health of Washington reports of the pavement laid by Chicago 
contractors: 

“ That within three years from the time they were laid every one of them gave 
more or less evidence of very rapid decomposition, and some of them have decayed 
so rapidly as to give rise to mass of dangerous putrefaction.” 

This may be the effect of climate or of the “antiseptics” with which the 
blocks were treated, for no one can say that such horrible pavements can be found 
n Chicago, even after ten years of use. That the recently-laid specimens of wood- 
en pavement in this city stand as well as they do is remarkable, for they are not 
jmuch more akin to the Nicolson process than the play of “ Hamlet” with Hamlet 
left out, would be to the original. The Nicolson specifications were as follows: 
Six inches of sand on top of the grading, well packed and brought to the shape of 
the finished work ; upon this two layers of one-inch boards, swabbed on both sides 
with coal tar ; then the six-inch blocks, kept apart by two inch strips of inch stuft 
the four-inch space above these strips and between the blocks, filled with pebbles 
well rammed in and treated to a liberal dose of coal tar, poured in hot, and the sur- 
face of the pavement also tarred and top dressed with gravel. 

The “improvements ” have been, first, one layer of boards dispensed with ; sec- 
ond, the tar swab laid aside; third, the inch strip dispensed with, the blocks being 
kept apart by the pebbles alone; fourth, the other layer of boards abandoned, the blocks 
resting directly on the sand ; and fifth, the use of the tar given up. 

We have now left, the sand, the blocks, and the gravel, and no further reduc- 
tion can well be made, and retain a wooden pavement. These successive reduc- 
tions certainly diminish the expense very much; whether the merit of the pave- 
ment has been much lessened has been a disputed point. I think, however, if the 
expense saved had been devoted to preparing, as perfectly as possible, the road-bed 
before setting the blocks, by puddling, rolling, etc., to bring it to the condition of 
a good gravel road, that we should hear but little more complaint of holes caused; 
by rotten blocks, at least upon recently-laid pavements. 

I do not propose in this paper to give in detail the statistics of Chicago paving 
they would consist principally of the cost, which in fluctuating from year to year, 
and of the dates of paving and r.paving, which can be tound at length in the city 
superintendent's report of 1876, mentioned before. I find that the first piece of wood- 
en block pavement noted therein was on Clark street, from Randolph to Polk street in 
1859, and that it was not repaved until 1873, showing that this piece of work last_ 
ing, or at least was endured, for fourteen years. This was no doubt the “‘simon-pure’’ 
Nicolson with all the trimmings. Of our other heavily travelled streets, North Clark 
street was repaved in seven years, Lake street in nine ard ten years, South Water 
street in eight, Madison street in six and seven years, West Madison, from the 
river to Halstead street, eleven years, West Randolph, from Halstead street to the 
bridge, eleven years, (the two last named streets not yet repaved.) 

The above may be considered to represent the life of the pavement, but it is 
not strictly correct, as some of the streets were neglected too long, and others were 
repaved sooner than was absolutely necessary, on account of the raising of the 
street grades after the great fire of 1871. It is noticeable that the earlier examples 
noted above seem to have lasted much longer than the more modern ones, attribu- 
table partly to the greatly increased travel of this rapidly growing city, but largely 
I think to the sins of omission in the construction of the recent work. 

It is easy for any one, even a stranger in Chicago, to fix the limit of the date 
of the paving in the bufnt district, by noticiag that all the pavements below the 
present grade of the sidewalks were laid before October, 1871, as the grades.of the 
central part of the city were all raised at that time from one to two feet, and the 
sidewalks have been bufft to the new grade. All such pavements are, therefore, 
over six years old. " 

The pavement on West Randolph street, from the bridge to Halsted street, 
is among the oldest now in use; it was laid in the fall of 1866, eleven years ago, un- 
der the supervision of the writer, and contained all the Nicolson features, having, 
however, only one thickness of one inch flooring. I have here a pine block and a 
piece of the separating strip, which I know to be a part of the work as originally 
laid, and which I took up a week ago. They were taken from the side of the gut- 
ter, where they were subject to very little wear; both are quite sound on top, and 
the strip particularly shows the preservative effects of the coal tar, the upper sur- 
face of it, still coated with tar, is undecayed to the depth of half an inch, while the 
lower edge is quite rotten; this strip has never been exposed to the weather, as it 
was buried beneath four inches of gravel. This street was graded and paved at 
the same time, the filling being as much as twelve feet on par® of it, and consisting 
of the blue clay from the Washington street tunnel. It was put on in thin layers, 
and very thoroughly puddled by the continuous rainy weather of that fall, and the 
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action of wagon-wheels and horses’ feet. I have here a block taken from a similar 
position on Union street, near Washington street. paved in 1870, and now seven 
years old ; it shows very slight signs of decay and may be considered as practically 
sound. These specimens area fair average sample of the pavement located in 
positions not subject to much wear. 

It seems pretty well settled that pine or hemlock will last from seven to eight 
years without much damage from decay alone ; and in locations where it will inevit- 
ably wear out in less than that time, it seems unnecessary to substitute cedar, a 
softer and more brittle wood. The latter may be excellent on lightly traveled 
streets, and perhaps would do good service for fifteea years in such localities. To 
illustrate the manner in which the blocks are worn out by street travel, anda 
prominent cause for the same, I have here a piece of pine picket one and one-half 
inches square and a foot long, dry and well seasoned. OQneend of this was im- 
mersed in water for twenty-four hours, and the other left dry. It was then placed 
in a vise and each end received ten equal blows with a heavy hatchet. The difter- 
ence in effect is very obvious ; the dry end is hardly bruised ; the wet end is battered 
and spread out like a worn-out broom, the cohesion of the fibres destroyed for 
nearly half an inch, and that portion ready to crumble off by any further hammering, 
especially as soon as dry and brittle. Here is a block taken from a newly-paved 
street, which shows still more distinctly the effect of the impact of wheels and hoofs 
on the water-soaked blocks. Originally five inches long, it has lost at least one inch, 
which is spread out in a soft and abraded condition ready to batter off with every 
further blow. If this block had been kept dry, it is evident it would have resisted 
the blows of the wheels as well as the dry end of the picket did those of the ham- 
mer. The cheap and effectual remedy is the use of coal tar, not only put into the 
open grooves to cement the gravel, as has been the custom, but poured hot upon 
the surface of the block, and immediately followed by a thin coat of perfectly clean 
gravel. The tar becomes very hard, and protects the blocks from wear; renders 
them impervious to water, and holds the gravel in place till the pebbles are many 
of them imbedded in the ends of the blocks. I regard the discontinuance of the 
use of tar as the worst omission of all. Much paving has been laid here without 
any tar, and with a top dressing of two or three inches of gravel, much mixed with 
sand and loam, which, being swept off with the first street-cleaning, left the blocks 
bare and unprotected, to be softened by the rain and battered by the wheels. 

Of the other features of the Nicolson plan, the sand is necessary to bring the 
road-bed to exact shape, and correct minor defects of grading. The planking, 
which has been for some years generally discontinued, is essential to give a uniform 
bearing to the blocks ; and ifit is true, as objected by some, that one inch boards | 


cannot support a pavement over a hole, still less could the blocks be supported in | 


ST 


such a place without any boards ; the fact being that the hole ought not to be there, | 
but the boards should be supported at every point, and only needed to bridge over | 
such small and unavoidable defects as might cause the settling of a single block. | 
(The city council has just passed an ordinance requiring that all wooden paving | 
hereafter laid shall have a flooring of from one to three inches in thickness.) The | 


strips between the blocks are not of much importance; the blocks can easily be 
kept apart till the gravel is put in. The onlv real use of the strips is to prevent the 
gravel from working under the bottom of any loose block and raising it above the 
rest of the paving, but this is not very apt to occur. 

Repairs on the streets of Chicago have heretofore been conducted on the prin- 
ciple ** that the whole need not a physician, but they that are sick,” and very sick 
at that. A street once paved has generally been left to its fate till worn out, or if 
very bad, a few of the worst holes have been patched up from time to time. A 
true economy would be to do something to preserve the sound, as well as to repair 
the defective. I suggest that at least once a vear in dry weather, che pavements 
should be thoroughly swept, all defective places repaired, and the whole treated 
with a fresh coat of tar and gravel, and if by this treatment it should be found that 
the point had been obtained when the pavement would rot out before it would wear 
out, we could then turn our attention to preservative processes,or to finding a more 
durable kind of wood. 

It has been claimed that the business portion of the city should be paved with 
stone, leaving the wood to the residence streets. In my estimation the valua- 
ble business property, on the busiest streets, is the best able to afford, and appre- 
ciate the luxury of this style of pavement. I think no one will deny that the Nicol- 
son, at its best, is the most agreeable, and for those traveling upon it, the most 


economical ever invented, not excepting the famous asphalt. The question then is, 


| how long can it be kept at its best, or so nearly so as not to appreciably differ 


from it? 

I believe that by being properly laid and reasonably repaired, it will be bettter 
for five years than a stone pavement ever is, on our most heavily traveled streets. 
The present cost of paving with six-inch blocks, one-inch board flooring, and top 
dressing of tar and gravel is about $1.25 per square yard. By the special assessment 
system in vogue in this city, the cost of paving and repaving is charged to the 
abutting lots, so that at the above price the entire repaving in front of a twenty-five 
eet lot to the centre of an eighty-feet street would be about $33 for five years, or 
jess than $17 per year, a sum insignificant as an item in the yearly expenses of out 
magnificient business buildings. It is doubtful if any other pavement, however appar- 
ently durable, could be put down and maintained for the same price. 

The Nicolson pavement is cheap and of perishable materials, and too much has 
been expected of it. It should be promptly replaced in advance of its total decay 
The general practice heretofore has been to lay it carelessly, neglect it entirely, use 
it for about three years after it was worn out, and abuse it for that time for its bad- 
ness, forgetting the good service it did during the first five or six years, and finally 


| take it up and put down another of the same kind. 


It is certainly reasonable to anticipate that, with the more settled condition of 
the streets, and with the reaction which already seems to be taking place from the 
careless and slovenly modes of construction and neglect from which it has suffered, 
that we may yet enjoy the smooth, elastic, and nviseless presence of our old friend, 
the Nicolson pavement. 


THE STATUS AND PROSPECTS OF ENGI.) 
NEERS. 





ADDRESS BY C. GRAHAM SMITH, A. I. C. E., 
President Liverpool Engineering Society. 

The last meeting of the year, of the Liverpool Engi- 
eering Society, was held on the evening of the rgth ult., 
at the Royal Institution, Colquitt street, Mr. C. Gra- 
ham Smith, A. I. C. E. the President in the chair. Mr. 
Robinson Souttar, was appointed President, and Messrs. 
M. E. Yeatman, and Alexander Ross Vice Presidents 
for the ensuing year. 

Gentlemen.—It is now two years since you conferred 
upon me the honor of allowing me to address you as| 
your president. You will remember that on that occa- 
sion my remarks were confined to the importance of 
societies established on a basis such as ours. This even- 
ing I propose touching upon a somewhat wider sub- 
ject, and one on which a variety of opinions and no- 
tions exists, namely, “ The Status and Prospects of 
Engineers.” 

A few lines from a “ leader” which appeared in the 
Scotsman convey some idea of the public opinion con- 
cerning our profession. They are as follows :—** The | 
most observant of country readers will have often no- 
ticed that whenever any particularly magnificent o: 
rather astonishing announcement is made, such as a 
proposal to bore a hole through the earth, or swing the 
moon round in time to get a shower for the early tur- 
nips. the proposer of the said scheme always signs him- 
self, C. E. That symbol is the badge of perhaps the 





most remarkable class of men on the face of the earth. 
Their progress, like that of the Prussians, has been 
gradual, yet ceaseless, and has been too little attended 
to by their neighbors. From small beginnings they 
have grown so that nothing is too big for them to han- 
dle. We may premise that they are a most respectable 
class of men. They gene-ally sport white vests with 
adequate coat and continuations, and have an aristo- 
cratic look about them. At,the same time it is aris- 
tocracy tempered with science. They bear themselves 


| 
with a certain conscious dignity, as becomes men who | works are to be found in Egypt, India, China, and, in 
have taken more liberties with our planet than their | fact, all over the world, clearly denoting that fhe an- 
neighbors dare to do. In fact, a noble pride, made no- | cients possessed men answering to the description and 
bler by humility, is the chief ethical characteristic of the | filling the position which the engineer of the present 
civil engineer. He has a right to be proud. Look at | day occupies, The engineers of the ancients was a man 
what he has done—what railways he has executed ;| of distinction, appreciated and favored by kings and 
what harbors he has built ; what canals he has dug| rulers. His works were held in estimation, for among 
out ; what big ships he has launched broadside foremost | the titles of the God Vul were those of “ Lord of Can- 


in defiance of all the old women and common sense of | als” and ‘* The Establisher of Irrigation Works.” 


the community !” | At the present time the leaders of the engineering 


It is true that the scientific progress of the profession profession are totally unrecognized by the British Gov- 
has been gradual and ceaseless, still the ancients exe-| ernment. On state occasions the merest subaltern in 
cuted works of even greater magnitude than those un-| the army takes precedence of engineers, whose energy, 
dertaken at the present day Lake Meceris was a vast res- | ability, and perseverance have been, both directly and 
ervoir constructed tu impound the flood waters of the | indirectly, to no small extent instrumental in placing 
Nile, which were afterwards used forirrigation. It had | Great Britain on the high pinnacle upon which she now 
an area of 150 square miles and the wall or dam which | rests. Patronage has a tendency to enfeeble its recipi- 
retained these waters was 60 yards wide, 30 feet high, |ents: and even were this not the case, engineers are 
and its site may be traced‘ for a distance of 13 miles. | able to dispense withit. Bearing in mind Wordsworth's 
The pyramids of Gizeh, constructed 5,000 years back, | ideal of manly dependence and manly independence, 
and the causeways of solid granite which were laid down they steer their own course and assume their own posi- 
to facilitate the transport of ‘stones, often hundreds of | tion. Allthat the profession in general requires is a 


tons in weight, were works of vast magnitude. The | fair field and no favor, which our government does 


| causeways no longer exist, but Herodotus, who saw | not see fit to accord to it in a country like India, 


them, cons‘dered them even greater works than the | Although titles may be showered on corporate dig- 


pyramids themselves. The masonry of these works, | nitaries and the members of other professions, they are 
and the lifting and transport of the huge blocks, could sparsely distributed in that of the engineer, but, except- 
only have been performed by large armies of men, di- | ing as a means of rendering him of increased useful- 
rected by competent leaders who must have possessed | ness, he ought to care little about them. By his own 
a considerable knowledge of the properties of materials, | work he may gain more distinctio: and honor among 
and must have had a true sense of the simple elements | the inhabitants of the civilized world than it is in the 
of mechanics. power of all the crowned heads of Europe to be- 

The profession is undoubtedly of ancient lineage.| stow. There is no royal road to eminence for the engi- 
Tubal Cain was a worker in metals. Dr. Lepsius states | neer; his honors are alone to be attained by hard work, 
thata Royal High Architect of the Dynasty of the and cannot be bought at any price. He is yet entitled 
Psammetici has sculptured his pedigree of 23 genera- | to have high aspirations as a benefactor of men, among 
tions on the rock of one of the most ancient quarries of whom he must occupy an enviable position, for his pro- 
Egypt. Ceorge Smith, the great explorer of the ancient | fession implies the possession of the art of controllir.g 
East, found by an inscription that the title of “ Mas-| the force of the winds and falling waters, so that they 
ter of Works” existed in Assyria, 2,500 years back.| may be made to grind corn, and weave cloth to feed 
The remains of canals, aqueducts, reservoirs, and other! and clothe man; the making and perfecting of machin- 
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ery for the purposes of cultivation, and the construction 
of roads, railways, canals and bridges for the collection 
and distribution of the products of the earth; the con- 
struction of docks and harbors for the convenience 
and safety of ships bringing raw materials from foreign 
lands to provide employment for millions. and carrying 
back the products of vast industries; the ventilation, 
warming and draining of the habitations of these peo- 
ple, and the bringing of the pure water of the mountain 
rill to their very feet; the inventing and perfecting of 
machinery with which to mine into the bowels of the 
earth for hidden treasures, and render them convenient 
to the uses and wants of mankind ; and the performing 
of a multitude of other useful offices much too great to 
Thus it is evident that the civilization, 
welfare, and advancement of nations are to no small 


now mention. 


extent dependent on the work of the engineer. 

It is asked on all sides, what are the prospects of 
gaining distinction in this vast field of usefulness? In 
the first place, a man must have ability and training to 
do his work ; and in the second place, he must love it 
or the disappointments and hardships which he will 
have to encounter during the early part of his profes- 


sional life will possibly cause him to underestimate his | 


capacities, and render him wanting in self-reliance and 
decision of character... Nevertheless trials are almost 


necessary to the proper development of an engineer, just | 


as iron must pass through the fire before it is converted 
into steel. 
Sull, if 
a man of average ability starts in life with a fixed pur- 


enters the profession to become distinguished. 


It is not long since the Commissioners for a some- 
| what important harbor and port required the services 
of an engineer, and issued a printed memorandum on the 
duties they expected him to perform. He was to carry 
out the construction of a concrete block breakwater, 
the building of a sea wal] and the designing and execu- 
tion of such other works as were required from time to 
time ; and to have charge of the repairs of a lighthouse, 
ferry, piers, etc., and the supervision of the men em- 
ployed on all works. He ought to have a sound knowl- 
edge of the commercial value of materials and labor 
as the works were to be carried out without the aid of 
contractors. The making of marine surveys, the tak- 
ing of periodical soundings in the bay, and the dredge- 
ing and dredge plant, were also to be placed in his 
hands. In addition to his professional duties he was to 
| act as harbor master, accountant, and secretary to the 
commissioners. They required a surety of £500. and, 

after reserving the right of separating the offices, named 

the enormous salary of £350 per annum for the com- 
| bined appointments 
In this instance the Commissioners mereiy followed 
| the doubtful lead set by many Bodies responsible for 
the carrying out of operations involving the expenditure 
of thousands who do not trouble themselves to ascer- 
| tain the market value of men capable of properly under- 

taking their work. Itis, however, pleasing to be aware 





| that, even in these dull times, a commodity of this na- 


It is notin the power of every man who | 


pose and works determinedly with his whole heart, | 


hands, and brain, asks few favors, and relies on his own 
labors, he has good prospects of attaining that object. 

It is undesirable to have firmness of purpose without 
sound judgment. In early life it is always better, 
therefore, to lean to some extent on the judgment of 
men who are known and tried, and to work cautiously 
on one's own ideas until the judgment has been educat- 
ed and its correctness has been repeatedly tested. An 
engineer having proved himself by self-examination 
and repeated trial to have a tolerably sound judgment, 
should then ask advice of those only who are so far in- 
terested in his welfare as to trouble themselves suff, 
ciently with his affairs to be in a position to give judi- 
cious counsel. 


Having, with the aid of such few friends, matured | 


measures, they must be fearlessly carried out under the 
banner bearing the device “I dare do all that may be- 


come a man.’ He who carries through whatever he 


undertakes is on the road to making a reputation. Yet | 
it isnecessary to be careful, not to promise too much, and | 
to ascertain that the elements of success attend the pro- | 


posed work, before embarking one's energies in the un- 
dertaking. 

The friends of the merest tyro in engineering will 
tell you that he is possessed of talents and genius ; and 
when these are combined with vigor, what may not an 
engineer achieve in his life. It has been said—‘ He who 
in a given time can produce more than many others has 
vigor ; he who can produce more and better has tal- 
ents; he who can produce What none else can has gen- 
ius.” Now so long as the major part of the members 
of the engineering profession possess these qual.ties, it 
is is safe from falling into the condition of the land 
portrayed by Goldsmith— 


“To hastening ills a prey, 
Where wealth accumulates, and men decay.” 


The profession is quite safe for the present from the 
baneful influences of riches, and, so long as the supply 


of men lasts who are competent and willing to do pro- | 
fessional routine work for the present scale of remu- | 
neration, it can never be looked upon as a means of | 


amassing wealth, Nothwithstanding the railway. mania, 
and the great demand for machinery and engineering 
work during the past half-century, few men have made 
large fortunes by engineering pure and simple. 
Instances are not wanting where young engineers in 


charge of works have received smaller salaries than the | 
foreman masons and other craftsmen working under | 
Public bodies seem to form about the | 


their direction. 
This is pos- 
sibly owing to the fact that men forming such boards 
seldom have any knowledge of engineering, and, as the 
money for the works does not come out of their pock- 


lowest estimate of the value of engineers. 


ets, they fail to appreciate the false economy of employ- | 


ing incompetent men, 


ture commands three or even four times the figure set 


| upon it by the Commissioners in question, 


Puuch's advice to those about to marry, “ Dont,” 
aptly applies to those purposing to enter the profession 
as a money making business. This does not imply 


| that a livelihood cannot be obtained by hard work in this, 
| as in any other profession. 


Any one with ability, and 
a mind above mere money grubbing, may find work to 
suit his inclinations either in the office, field, study, 
works, or even in the wilds of unexplored countries. 
While in the rank and file of the profession he will be 
very poorly paid, considering the amount expended on 
his technical education and the social position he is ex- 
pected to occupy. He cannot hope to leave the ranks 
until he is nearly 30 years of age. Even before that he 
may possibly secure a salary of £300 or £400 per an- 
num, but on entering the profession and for no short 
period of his early life he can only calculate on earning 
a few guineas per week. 

At the age of 28 or 30 superior berths of various des- 
criptions open to him; if he is possessed of mechanical 
talents he may obtain an appointment as manager of 
works, or become a partner in an established firm. 
Those who prefer to go abroad may take charge of sur- 
veying expeditions, and the carrying out of foreign 
work for contractors and others. Home-birds may 
content themselves with municipal engineering and of- 
| fices under engineers-in-chief to Public Bodies. 

Although there are many public appointments in 
which the remuneration exceeds £1000, and a few in 
England even reaching £5000 per annum, the man who 
proposes working under others all his lifetime can only 
| in exceptional instances expect to make mere than 


| £700 or £3co per annum during any portion of his 
| career, and it is not probable’that he will reach that 
figure before he has attained an advanced age. In 
America, Japan, India, and other foreign countries, mat- 
| ters follow much the same course; and although the 
| Salaries paid may be nominally larger, the purchasing 
value of money is reduced as the cost of nécessaries of 
life are enhanced. . 
It is still satisfactory to know that, although the scale 
of remuneration is small, a young engineer, when thor- 
oughly master of the details and routine of his profes- 
| sion, may at all times rely upon obtaining work of one 
kind or other. Ile is thus placed in » position of inde- 
| pendence when compared with young men who enter 





the mercantile world, and if he be scrapulously careful 
| he may be able to save a safficient sumr of money to 
defray incidental expenses by the time he is cOmpetent 
to undertake a priva e practice. 

The difficulties facing a young man entering upon 
| a private practice are great. The sums of money in- 
| volved in engineering undertakings are so large that 
_ people are rarely disposed to entrust them to an untried 

man, although he may have gained some reputation, 
| and rather prefer placing their works in the hands of 
established men. 





rule, put down by a majority of persons as being entire- 
ly devoid of wisdom ; consultation fees are not likely, 
therefore, to pour in at a very rapid rate. In the wit- 
ness box the most able evidence of a young engineer is 
weakened simply by the opposition counsel asking the 
witness his age. After an engineer has to some extent 
established himself, he will still have to encounter many 
difficulties not experienced by other professions, A 
barrister, doctor, or lawyer has only to conduct his early 
work well, and it forms the nucleus of a more extended 
practice. An engineer may conduct his work in the 
most able and skilful manner, but on its completion he 
receives the thanks of his friends, and says adieu to 
them and the work, and it will probably be some time 
before his clients require a similar undertaking carried 
out. 

This by no means implies that he should have a con- 
tempt for other people’s capital, or carry his work 
through in a careless or haphazard manner. His repu- 
tation as an engineer entirely depends upon his work, 
and his success in life on his reputation. 

It requires the labor of years to make a reputation, 
and the man essaying to do it may often be in a very 
sorry plight. If he has integrity, ability, and persever- 
ance he will find a few friends to assist him in the un- 
propitious times of his youth; and then it is to be re- 
membered that a well-balanced mind can accomodate 
itself to the vicissitudes of fortune. 

An engineer need never be ashamed of poverty, and 
should be actuated by higher motives than mere money 
getting. The love of his profession, if he possesses it, 
will go far to sustain him through trying circumstances, 
and should occupy in his mind the position attributed 
to the love of knowledge by Sydney Smith when he said, 
“I solemnly declare that but for the love of knowledge 
I shoulc consider the life of the merest hedger and 
ditcher as preferable to that of the greatest and richest 
man here present; for the fire of our minds is like the 
fire which the Persians burn in the mountains: it flames 
night and day,and is immortal and not to be quenched— 


upon something it must act and feed—upon the pure 
spirit of knowledge, or upon the foul dregs of polluting 
passions.” 

The gigantic works executed by the ancients have 
already been referred to, and whilst admitting their 
magnitude they must by no means be considered as ex- 
hibiting superior ski]l to that existing at the present 
day. In the works of the Suez Canal and Mont Cenis 
Tunnel nature’s barriers tonational intercommunication 
have been removed by the skill of men ow living. The 
blowing up of the mass of rocks in the “ Hell Gate”; 
the deepening of the Mississippi mouths ; the construc- 
tion of the East River Bridge, New York ; and lastly in 
our own country the Tay Bridge and the Metropoli- 
tan Railway, carrying annually its. millions, and adding 
to the health and comfort of the inhabitants of one of 
the largest cities in the world, are all instances of the 
scientific progress of our profession, and will long re- 
main as monuments to immortalise such names as Les- 
seps, Sommeiller, Grattoni, Eads, and Fowler. 

Equally magnificient and useful works still remain to 
be accomplished. The great continents of North and 
South America have yet to be separated by a canal across 
the Isthmus of Panama, India has to be irrigated ; the 
English Channel, to be tuielled. China, Japan, 
South America, Africa, Persia, and Russia have yet to 
be opened u» by the work of the engineer. These and 
other undertakings provide amply sufficient fields for 
the employ ment of our energies for an indefinite period ; 
and if the abilities bestowed by a Supreme Being be 
directed to the accomplishment of such objects, we may 
rest assured that, however little appreciated at the time, 
our lives have not been lived in vain. 

In conclusion, gentlemen, as this is the last time I 
shall have the pleasure of addressing you from this 
chair—some of you being aware that I am about to face 
the difficulties already alluded to in my endeavors to 
establish private practice in Westminster—permit me to 
avail myself of this opportunity to thank you most sin- 
cerely for having placed me in the position which I this 
evening vacate, for the kind assistance and co-operation 
you have at all times afforded me in my endeavors to 
advance the interest of this society, and for rendering 
my term of office such that its remembrance cannot but 
prove for me a lasting and pleasant retrospect. I may 
say I look forward with no small degree of confidence 
to the time when this shall become one of the standard 
institutions of the West of England. _And now, in 
taking leave of you. allow me to express the hope that 
each member will do all that in him lies to achieve this 
result, by which he will not only do honor to his pro- 


| fession and advance the cause of civilization, but will 


also promote his own individual interests ever bearing 
in mind * There is a tide in the av men, which, 
taken at the flood, leads on to fortune.” (Applause.) 

A vote of thanks was to the President and in 
consideration of his services he was elected a life mem- 


Then, again, young men are, as a/ ber of the society. 
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OUR WATER WORKS PEG. 





To the editor, as well as to the housekeeper, there 
comes a day of general house-cleaning or a “ setting 
of things to rights.” Then he finds that many things 
were done which should have been left undone, 
and many were left undone which should have 
been done. Or this peg have congregated a motley 
crew, some of them worthy of remark before they 
are consigned to the limbo of the waste basket. 

In our issue of Deeember 22d, 1877, we published 
an article entitled, “Troy, N.Y.,” in which we remark- 
ed upon the various proposed schemes for supplying 
Troy with water, with allusions to the engineer of 
the latest project, Mr. D. M. Greene. The Troy 
Whig commented on the article and published it in 
part, adroitly leaving out a couple of dashes, so that 
by the very careless reader, it might be construed into 
an assault upon that gentleman whose professional 
abilities we hold in high regard. Instead of $200,- 
000 as the cost of the proposed pumping works, and 
$15,300 for maintenance, the figures should be 
$175,000, cost, and $13,500, maintenance. 

As bearing on this subject, we are glad to find on 
our peg the “ Report of Hon. Robert M. Hasbrouck 
to Mayor Carroll” on “ Troy’s Water Supply,” made 
in June, 1874. This report discusses quite ably the 
various schemes then proposed for supplying the 
city with water. 

He considers the power at the State dam as un- 
reliable for pumping on account of the ice gorges 
which may form below. The plan of filtration he 
disposes of to his own satisfaction in a few sentences, 
but not toours. That plan can undoubtedly be suc- 


cessfully applied and will remove the mechanical | 


. 


impurities and “ oxidize” a portion of the organic. 
We do not think it adequate to sewage contamina- 
tion. The scheme then proposed of taking the wa- 
ter from the Hudson above Lansingburgh and lead- 
ing it down the bank two miles, to a pumping well, 
to be pumped thence to a reservoir on the East hills 
is quite effectually disposed of. The Tomhannock 
scheme is also equally well disposed of. The ex- 
tended remarks in regard to the ability of running 
water to free itself of organic impurities, although 
it was generally regarded as quite true at that time, 
we think would hardly be borne out by later ex- 
perience and investigation. We regret that the 
scheme of damming the Hudson above Lansing- 
burgh and pumping thence by water power to an 
elevated reservoir is not considered. We consider 
this one of the most meritorious of plans. 

The author of the report decides upon the Poesten- 
kill as the most available and best source of supply 
and as costing the least. Its merits are discussed 
quite at length. The proposed interception is three 
miles from the city, 330 feet above datum. The 
drainage area above this point is thinly populated 
and of a character permanently conducive to pure 
water. Its area is 54,765 acres, and estimated aver- 
age flow daily, 81,697,400 gallons. The estimated 
flow for nine months is estimated at 27,000,000 gal- 
lons, and the remaining three months, deducting 
stored water, at 12,960,000 gallons. The maximum 
supply demanded to maintain existing privileges is es- 
timated at 7,128,000 gallons and the supply ultimately 
required by the city (in 1914) is estimated at 15,- 
000,000 gallons, a total of 22,128,000 gallons. The 
drainage area contains lakes of 1,100 acres extent, 
800 acres of which can be deepened ten feet by 
comparatively inexpensive dams. In the report, the 
sites of three dams are indicated which, together 
with the lakes, will store 5,503,845,000 gallons. 
The author estimates the cost of the three dams at 
$56,750, and states that for $30,000 sufficient water 
can be stored for the city’s requirements, and with 
an actual improvement to the water power, so that 
no damage from that source need be expected. In 
that event, considering the cost of a conduit, etc., to- 
gether with the expense of maintenance, it would 
seem as if the Poestenkill plan was one of the best, 
if not the best as well as the cheapest. Taking the 








| creased to 60 Ibs. 


data as given, we estimate that it is practicable to 
obtain a daily flow of about 39,000,000 gallons at an 
expense of not over $80,000. Even this flow could 
be increased if desirable. However, we have no | 
prejudices in the matter, and are only sincerely de- 
sirous that Troy should supply herself with pure 
water in that way which is best and cheapest. Any 
plan. to take water from the Hudson within corpo- | 
rate limits, we do not consider advisable. Our col- 
umns are always open to the expression of a different 
opinion. 





| 


A case of carelessness or incompetence occurred on | 
the 6th ult., in the management of the high service | 
engine of the Providence, R. I., water works. This | 
engine was designed by A. F. Nagle, of Providence, | 
and built by the Providence Steam Engine Com- 
pany; it was illustrated in ENerneERING News, page | 
324, Vol. III. The connection with the city main is 
twenty-four inches in diameter, provided with a gate | 
and a four inch by-pass valve; the regulator is sim- 
ply a weighted piston in a cylinder connected with 
the pump main by a small pipe; the city pipes have 
two safety valves outside the gate ;the working pres- 
sure was originally 50 Ibs., which has since been in- 
The story of the accident is 
briefly as follows: 

It appears that there had been trouble with the 
regulator due to a sticking of parts; this, however, 
had been remedied. To calk an inside joint the en- 
gine was stopped and the gate closed. It seems to 
have been customary to start the engine with this 
gate closed, the fireman throttling the by-pass and 
opening the gate gradually under the direction of the 
engineer while he gave the engine steam. This was 
the method followed in this instance. The engineer 
noticed the pressure and speed increasing, and the 
regulator not “taking hold,” shut off steam, but not 
until the engine had attained a speed of 45 revolu- 


tions. The pressure was noticed, incidentally, as 
85 lbs. Scarcely was the steam shut off before the 


casting which forms the junction of the pump de- 
livery pipes with the delivery main and the air 
chamber burst with a loud report, followed by a 
deluge of water; and the stand-pipe, toppling over, 
struck against and broke a section of the engine 
gallery floor and one of the pump chambers. No 
one was seriously injured and the working parts of 
the engine were not damaged. 

Tosumup: First, The engine was started against 
a closed gate with an inadequate by-pass, and the 
fireman instead of regulating the by-pass and gate 
to the pressure-gage, awaited the orders of the en- 
gineer ; second, the engine was started too suddenly 
for the regulator to act; and, finally, the safety-valves 
were outside the closed gate. It is plain enough 
now to see what should have been done, and to pro- 
vide against the occurrence of like accidents in 
future. No blame can be attached to the engine. 
There were faults in the arrangement of the regu- 
lator and safety-valves, and still more serious faults 
in the operating of the engines. The selection of 
those who are to operate,expensive machinery should 
not be left to fortuitous circumstances. 





On our peg, we find a most remarkable report of 
December 25th, of a special committee appointed 
by the Toronto Common Council to mature a 
scheme of management for the water works, a re- 
cent order having transferred them from the hands 
of the Commissioners to those of the Common Coun- 
cil. This report alleges that the time has been too 
short “ to make any proper comparison of the several 
systems of management which now obtain in the 
United States and Canada with that adopted by the 
Commission in Toronto. After reciting the causes 
which led to this conclusion, the Committee recom- 
mend that a special committee of five hold the prop- 
erty and control the works until the expiration of 
the municipal year, in the meantime the Treasurer 
and City Engineer to manage the works in the in- 


terest of the city, and that the Standing Committee 
on Water Works to be appointed from the Council! 





of 1878,” report “not later than the 15th of March 


next, a full and complete scheme for the future 
management of said water works.” 

What strikes us particularly is the confession by 
a Common Council, that they are unable to decide 
upon any question, however much of expert skill it 
Had 
some contractors disinterestedly offered them “com 
plimentary” trips to various points with the usual 


may involve, by their own intuitive genius. 


accompaniments 6f champagne suppers, we could 
see clearly the necessity for a long and minute con- 
sideration of the question. After scanning the re 

port closely, we cannot perceive the slightest indica 

tion of anything of the kind. We therefore con 

clude that the Toronto Common Council has not yet 
passed its days of fogyism or that they have been 
stricken with an enfeebling morality, quite sicken 

ing to the average councilman elsewhere. 

The report of the Water Commissioners of Ottawa, 
Ont., shows that in June, 1877, $100,000 was appro- 
priated for pipe extension mostly through rock, by 
which 1,100 consumers were added to the rolls. 
$15,000 remains unexpended for extensions, during 
1878. There are now 6,000 names on the rolls, and 
The 
revenues for the department for the ensuing year are 
estimated at $110,000, and the expenditures $80. 
000, leaving a surplus of $30,000 to be applied to 
the sinking fund. The rates are collected quarterly, 
and the loss is small. Montreal is cited to illustrate 
the evils of annual collections, that city having lost 
in water rates for the nine years ending 1874, $254, 
000, and in 1875, $56,484, due to want of prompt 
collection. Digested information on the subject of 
water rents would be of untold value to all charged 
with the executive management of water works. 


the extension next spring will add 1,500 more. 





Engineer Cuyler, of Brooklyn, writes a long letter 
to the New York Tribune, in which he graphically 
details, from personal observation, the abominations 
prevailing in the Croton drainage area along the 
line of the Harlem railway and elsewhere. His de- 
scription does not represent the inhabitants of this 
region as enviable in a sanitary sense, and is quite 
likely to produce a tremor in the nervous old ladies 
of New York who may chance to see the article, 
and who take Croton in theirs. He recommends the 
enactment of a law, during the winter, which shall 
place these waters under a strict surveillance and 
provide adequate punishment for any cases of pollu- 
tion, or the enforcement of existing laws if there are 
any adequate to the case. The Croton watershed 
embraces 216,960 acres, with nearly 20,000 popula- 
tion. How wise would it be for the city to pur- 
chase tracts of land in it from time to time with the 
design of ultimately assuming entire control and 
converting the region into a wild forest park? 
Would the future growth of New York, and the 
more uniform flow and healthful character of the 
water warrant the inauguration of such a scheme / 





The Daily State Journal, Springfield, Ill., of the 
1st inst., has an account of the water works at that 
place from which we abstract the following: Th« 
works were built six years ago for an original outlay 
of $500,000, on the reservoir and stand-pipe system, 
an Earnshaw pump being used. The water is pumped 
from the Sangamon river into a reservoir containing 
4,000,000 gallons. The old pump is now replaced by 
a Worthington duplex of 5,000,000 gallons capacity, 
costing $13,200. It has been in service 1444 months, 
and has given satisfaction, pumping during the year 
just closed 334,318,000 gallons. The fuel consumed 
per week of six days is 160 bushels of coal per day 
worth delivered 6 8-10 cents per bushel. Six men 
are employed ; one superintendent, two firemen, one 
engineer, one watchman at the reservoir and 
one pipe-tapper. There are 574 taps. The total 
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running expense is about $8,000 and the revenues 
about $20,000. During the year the reservoir has 
been cleansed and cemented, the stand-pipe repaired, 
and 600 shade trees set out in reservoir park. Few 
places can present a better record than Springfield. 





The construction of the Baltimore water supply 
involves engineering features of no mean magnitude. 
A dam is to be built on the Gunpowder river which 
will pond the water back five miles; around this pond 
will be constructed a drive forty feet wide. A tun- 
nel seven and a half miles long and twelve feet in 
diameter will conduct the water to the distributing 
reservoir at Clifton on the Harford road, whence it 
will be distributed throughout the city. The tun- 
nel is making favorable progress, and the dam at 
the Gunpowder has been begun. 
for this work is $4,000,000. 


The appropriation 





We find on our peg a letter to the Council Bluffs 
Nonpareil. The writer belongs to that numerous 
class who yearly ventilate a vast deal of mis-infor- 
mation regarding public improvements through the 
columns of the press. Nevertheless, we find one 
grain of wheat in the column of chaff. A company 
proposed to build water works for $130,000 to $150,- 
000, the city to pay them an annual amount aggre- 
gating about $10,000 for hydrants, etc. Instead of 
granting the company an exclusive franchise, liable 
to future misunderstanding and litigation, he thinks 
that it will be cheaper in the end for the city to con- 
struct its own water works, and finally he concludes 
that the city don’t want any water works anyway. 
His conclusion we don't agree with. We know of 
no place of 5,000 inhabitants, or over, that should not 
be provided with a pure water supply. If the city 
has as good a Common Council as Toronto, she can 
best afford to construct and operate her own water 
works. 





We notice in the colums of the Burlington Hawk- 
eye an interesting duel in regard to the merits of 
Holly pumping machinery. The weapons seem to 
be a copious supply of statistics and “ facts” from 
various sources, which are hurled with considerable 
force. As the duellists appear to be agents for rival 
pumping machinery which they no doubt desire 
Burlington to purchase to the mutual profit of the 
agent and the city, we prefer to comment no farther 
at present, and to watch the fracas from a distance 
with the aid of an opera glass. 

We notice that the Worcester (Mass.) Hvening 
Gazette still continues to hurl anathemas and bulls 
of ex-communication against Mayor Jillson and his 
report on the Lynde Brook Reservoir Dam. The 
daily press is not wholly guileless. Does its virtue 
reflect that of its readers or vice versa. The world 
is growing better it is said, but the millenium is by 
no means at hand. The streets of Chicago are not yet 
paved like the New Jerusalem. 





Mr. Eaps received the warrant for the second 
payment of $500,000 for the twenty-two feet chan- 
nel through the South Pass jetties of the Mississippi 
river, on the 9th inst. 





Ix another column will be found an article entitled 
“How Boston Keeps Clean,” which we recommend 
to all municipal authorities. Cleanly streets add 
more to the appearance of a city and te the comfort 
and good temper of its citizens, than almost any other 
equal expenditure of public thoney; moreover, they 
add not a little to the sanitary condition of a city. 
The late condition of the weather has brought these 
truths home very forcibly, especially to the inhabi- 
tants of our large Western cities, where, more than 
in the East, the crying shame of horribly filthy 
streets and jobbing pavements exist. We are glad 
to see quite a general awakening on the subject. 
We notice that the Mayor of New York, in his re- 
cent message to the Common Council, deplores the 
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filthy condition of the streets of the metropolis un- 
der the supervision of the Police Department, and 
advises the organization of a separate street clean- 
ing bureau. He illustrates what has obtained in 
too many cities by the statement that to sell a load 
of street dirt the assent of three city and two State 
departments are required, no one of which seem to 
be in harmony with any of the others. ) 





Tue Burns law, now in operation in Cleveland, 
Ohio, marks an epoch in city legislation, and should 
be adopted by every city on this continent and made 
a constitutional provision. It prohibits the city 
from engaging in any work of special improvement, 
such as opening of streets, grading, paving, curbing, 
etc., until the amount of money necessary to pay the 
cost has been contributed by the interested owners 
of property, and is actually in the treasury and avail- 
able for the payment of the cost. A wiser measure 
can hardly be conceived, and if its provisions could 
be made to cover ordinary city expenditures it would 
be better. : 





Tue steamship, Mercedita, of the new Brazilian 
line, left Philadelphia on the 2d inst., with an as- 
sorted cargo of 1,050 tons, valued at 50,000 dollars, 
including 5vo tons of railway iron, for the new rail- 
way to be constructed for Brazil by P. & T. Col- 
lins. The passengers number 203, including the 
engineer party of 54 in charge of Charles M. Bird, 
chief, and C. W. Buckholtz, principal assistant, and 
John Jameson, attorney for the contractor, and 129 
laborers, many of them skilled mechanics. After 
discharging her cargo the Mercedita will reload at 
Para and return to Philadelphia, and with the 
Metropolis, which leaves that port on the-25th inst., 
will take out 20,000 tons of railway material and 
10,000 tons of contractors supplies. In time other 
vessels will be added. It is hoped that this is the 
beginning of a monthly, if not semi-monthly mail 
line between this country and Brazil. 





Quire a tremor was experienced in railway circles 
early in December over the revelations of Mr. Chas. 
E. Smith, for eight years president of the Philadel- 
phia & Reading railroad, and for the past six years 
a manager, in regard to the mal-administration” of 
the president, Franklin E. Gowen, whereby it was 
alleged that since 1871, $18,040,263.32 had been paid 
out in dividends, while the net earnings had been 
only $2,050,635.58. The voluminous statements of 
Mr. Smith were open to suspicion at the time from 
the fact that he occupied a position which, through 
these years, gave him access to all the financial 
operations of the company. That he had then only 
occasion to speak on the subject betokened vindic- 
tiveness.on his part. At the annual meeting of the 
stockholders on the 14th inst., a stormy session was 
held; Mr. Gowen made a satisfactory report of the 
financial condition of the road, and was re-elected 
president. Mr. Smith seemed to have fallen into 
disfavor, his action being regarded as purely of a 
personal nature to serve certain private interests. 
He introduced a resolution for a committee of inves- 
tigation, which was heartily seconded by Mr. Gowen, 
and passed. Mr. Smith’s meteor flight across the 
horizon is probably ended. All will rejoice, in these 
days of charges and counter-charges and crooked- 
ness in railway management, to know that Mr. 
Gowen has cleared his skirts. 





DETERMINATION OF STRAINS IN TRUSSES 
WITH PARALLEL CHORDS. 





By Pror. R, FLETCHER, 
Thayer School Civil Engineering, Dartmouth College. 

An article entitled ‘Graphical Determination of 
Strains in Trusses with Parallel Chords,” by Chas. H. 
Tutton, in VanNostrand’s Engineering Magazine, Vol. 
XVII, pp. 385 to 393, presents several noteworthy 
features in this application of the graphical analysis. 
Probably it leaves nothing to be desired as a purely 
graphical method. 


Unquestionably, for many forms of truss, the graphi- 
cal analysis is superior to any other, abridging as it does, 
tedious and intricate computations, so that it serves not 
merely as a check, but also as a sole reliance, if used 
with care, But it is also true that in other cases the 
use of this method is advantageous only to a limited ex- 
tent, and that beyond this it may lead to needless labor 
and confusion. Trusses with parallel chords furnish 
such cases; we shall understand by this, in the pres- 
ent connection, only what are termed ‘ panel trusses.” 

Supposing the reader to be familiar with the simple 
principles of the “polygon of forces,” on which the 
graphical method depends, and with the algebraic for- 
mulz relating to panel trusses, we need only to barely 
mention the two principal advantages of the graphical 
method, viz: 1st, the construction gives at once strains 
in horizontal and diagonal directions, thus avoiding 
multiplication by the numerical value of a trigonome- 
trical function ; and, 2d, there is no restriction on dis- 
tribution of loading, while in algebraic analysis assump- 
tions of more or less uniformity of loading are essential 
for simple formule. The formulz serve well to express 
general principles, but generally, in practical computa- 
tion, they do not much abridge the labor. Up toa cer- 
tain stage, in a particular case, the numerical processes 
are more rapid and satisfactory than any other. For 
example, vertical strains at any point of a truss are 
readily deduced by the principle of ‘* shearing stress,” 
and the graphical method is st a disadvantage, because 
addition or subtraction performed numerically is much 
more rapid and precise than that done by dividers and 
scale. Referring to the article cited above, it will be 
seen that the diagrams have much greater extension in 
one direction of the sheet than in the other, and, conse- 
quently, on a given sheet, we may not be able to adopt 
a scale great enough for satisfactory precision. More- 
over, such disproportionate extension of diagram in- 
creases the labor of handling instruments and the lia- 
bility to error from mechanical causes. Again, the 
method described involves considerable instrumental 
addition, especially of comparatively small quantities. 

A method combining the advantages of numerical 
computation with those of graphical determination has 
resulted from the efforts of the writer to give to classes 
the best practical, systematized process. It is suggested 
as having the desirable characteristics of simplicity, 
rapidity, precision and avoidance both of excessive labor 
in numerical operation and needless graphical construc- 
tion. 

We shall assume as proved the following propositions 
which apply to trusses of the kind we are considering : 

1. The horizontal or chord strains are greatest when 
the truss sustains its greatest load. 

2. The vertical shearing stress at any point is found 
by subtracting from the reaction at either abutment all 
intervening load, 

3. The vertical strain from a partial load passing in 
one direction at any point is greatest when the load ex- 
tending from the abutment reaches to that point, This 
condition causes the greatest strains on diagonals. 

4. Counterbraces are necessary only between the mid- 
dle and foint of zero shearing, when the latter point is 
Sarthest from the middle, 

The point of zero shearing is the point where, as the 
load moves on, the proportion which tends to be dis- 
tributed on the farther abutment is equal to the propor- 
tion of dead weight of the unloaded part which tends to 
be distributed on the near abutment. 

Assume a Pratt truss with vertical ends as on page 
385, Vol. XVII, VanNostrand’s Magazine. Let there 
be eight square panels of 10 feet each; dead weight, 2 
tons per panel of truss, 1.2 tons at lower joint and .8 at 
each upper joint. Practically, in many cases, the distri- 
bution of dead weight on both chords is an unnecessary 
refinement, but is here made for generality of discussion 
Uniform moving load, 6 tons per panel of truss. Ex- 
cess of moving load at end of train, 3 tons per panel of 
truss, on two panels. ‘ The process is naturally divided 
into three steps. 

First step. Construct a diagram of the truss, as 
ABCD, fig. 1, using a scale large enough to allow the 
entering of the stresses by numbers on the different 
parts. Indicate, as shown, the distribution of the dead 
load, and, on consecutive lines belo, different posi- 

See Shreve’s “Strength of Bridges and Roofs, or “ Wood’s 
“ Construction of Bridges and Roofs.” 








| Positions of moving load. 





~ 
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F1G. 1.—SCALE { INCH = 12 FEET. 
| 


tions of moving load as it passes off to the right. Load | and w moving load per panel, and » determines the | abutment for full load, and O E=reaction of right abut- 
which does not bring stress on some part of the truss is | position of the moving load. Making »=1, 2, 3, etc.,| ment. From A lay off downwards, successively, A B= 
disregarded. In this figure and those which follow. | and subtracting, a first set of differences results ; from | 10.2 tons, BH=.8 ton, H I=10.2, I K=.8, K L=7.2, 


compressive stress is denoted by a heavy line, tensile satin th sean d dif ; sae | etc., until all the load is laid off. This should bring us 
stress by a light line, and lines of construction are | TROT ——* arte to the point E, for the “force polygon” of external 


broken; chord members lettered. Web members are | above particular case, form from column 11 the succes- forces (here a straight line) must close. At the point 
numbered. | sive first differences, 6.00, 5.25, 4.50, etc.; the second | D, (fig. 1), we have the reaction OA (fig. 2). Draw Oa 


MOVING LOAD.—POSITIONS. differences are all .75, thus checking the results. The| and Aa parallel respectively to a and 2 (fig. 1), giving, 


9.0 9.0 6.0 6.0 6.0 6.0 6.0 


1 | application of this check requires but little time. It | by the rule of following around the polygon, compres- 
ences 9.0 - mos os ps — —— be remarked that if the excess above uniform | sion Oa and tension A@ on said parts. For the first 
* cevees ae gil a ee re 60 ; | moving load at end of train or elsewhere be not uni-| jaint of lower chord we obtain the polygon aAB3a, giv- 
Bcccesc vcececcccesescccces 9.0 9.0 9.0 6) : 
6s3 cstOUS< Pei beeeids idee te eeed< 9.0 9-0 6) F: ae et ee 
J. 0.0. D.Je Kee $i. EL. MU. WH. ..0 a ae SY at : lin. -20 tons 
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Fic, 1.--SCALE: 1 in.=12 ft. 
Second step. Prepare a table after the following | 
form. In column 2 write the total amount of moving | 
load on the truss for each position. In column 4 write | 
the multipliers which determine the proportion for each | 
case on the left abutment; these may be determined | 
from the principle of moments almost at a glance, by | 
simple inspection of the figure. The numbers in column 
8 result from 
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6) 7 | Proportion on left |12 
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.| a) 3 a1..00)4.875/7.|32.875 0. |32.875)33.275 


form, as in the case taken we might not have so simple | ing strain on @ "= strain on @ and 3a for compression on 
36 | # lat 6-19) 44 1S-75}4-198)7. 26. 75)2-|24.875|25.675 











'a check for column 11, although it would still apply to| post 3. For second joint of upper chord we have the 

30 | | a%%/6- " 4g |"4-25|3-375)7- 21 .6a5)4- |17.625} 18.425 | column 8 of the table. | polygon Oa 3 D4O, giving O4 for maximum compres- 

4 | 2 5/6, é i : s0|2.6a5}7. 17-138/6. 13. 12§|13.925]1. 50 | Third step. Maximum Chord Strains.—Before pro- | sion on 6. So proceeding, we form the successive poly- 
al. || 


| ol a's cute eset -¢.endl & eas ceeding to the diagram proper for this part, we will gons, SD IL154,045McO, etc. Theconstruction be- 
3 | ‘ | first, for purpose of comparison, construct a full dia- | low the line Od serves as a check but is not necessary, 
* | ey Sets F-[POSIS NS) -57S) *-87513-75 gram like that on page 386 of the magazine referred to. | as the first part of the figure gives maximum compres- 
O;yY | Té BY 16) 75) 35. 8.125 Lay off, as in fig. 2, OA=32.375 tons=reaction of left | sion on all the chord members to the middle of the 
multiplication of those in columns 4 and 2. In like man- (Continued on page 23). 
ner, for the eccentric load, column g results from columns 
5 and 7. The dead load is indicated by column to. 
The addition of the numbers in 8, 9 and ro, gives the 
results in 11. Column 13 is formed from 11 and 12, ac- 
cording to the 2d and 3d of the propositions above 
stated. Under the assumed conditions, for the post 
strains form column 14 by addition of .8 ton to each 
number in column 13. Finally, column 15 is formed for 
determining the necessary number of counters, accord- 
ing to proposition 4, above, by multiplying the numbers 
in column 12 by proper multipliers furnished by simple 
inspection of the figure. It appears at once that no 
counter-tie is needed beyond the sixth panel, where the 
number in column 15 exceeds that in column 14. In 
practice columns 3 and 6 are neediess ; they are inserted 
here for reference. The numbers in column 2 diminish 
each time by one panel load. In columns 4 and 7 the 
denominators of the multipliers are 2N, N being the 
number of panels; the law of diminution of the numer- 
ators, after the first, is obvious. It is evident, therefore, 
that this table may be rapidly prepared, as it merely a 
tabulation of numerical work so as to present the differ- 
ent steps directly to the eye for ready reference. The 
amount of figaring outside of the table itself is trifling. 
A simple check on the work is afforded by the well-. 
known principle of constant second differences, as may 
be proved from the algebraic formule by which the re- 
sults in columns 8, 9 and 11 might have been deduced 
Thus, for column 8 the general formula is 


Fo =[(N—#) (N—#+1) 9+ (N—2 4+ 1)N aw] xe 
in which N is the number of bays, # the dead weight 


*Wood’s “ Construction of Bridges and Roofs,” arts. 105 and 
410, 





12| # tr 6. 
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SOUTH PASS IMPROVEMENT. 











REPORT ON THE JETTIES, BY CAPT. M. R. BROWN, 
U. S, ENGINEERS. 


Under date of December 23. 1877, Capt. Brown, In- 
spector of the jetty improvement, makes an elaborate 
and detailed report. From this report as printed in the 
St. Louis Republican we make some interesting extracts. 

“ No great change has been observed in the channel 
at the head of the passes. A channel 22 feet deep and 
295 teet wide was found here on the 24th of October. 
On the same day a practicable channel 22% feet deep 
existed. As stated in my last report a 23 foot channel 
was found on the 15th of June, 1877.” 

“On the whole the scour has considerably exceeded 
the fill, both in the size of the area over which its action 
has extended, and in cubic yards of material used.” 

“T have included in the survey of the channel at the 
head of South Pass and in its vicininty, several lines 
of soundings made October 20, 1877, in S. W. and N. 
E. passess, showing the depths existing just above and 
below each of the so-called ‘mattress aprons.’ A com- 
parison of these soundings with others taken Feb. 28, 
1876, indicates that on hnes in S. W. pass, about 250 
feet above and about 250 below the ‘apron,’ an aver- 
age scour of about 93-100 of a foot has occurred in the 
period, about 8 months. Over a line about 200 feet 
below the N. E. pass ‘ mattress apron,’ a fill of 0.2 feet 
is found ; while about 500 feet lower down in the same 
pass, the average scour on a line running across, is 
1.13 feet. 

* These results show that in S, W. pass no change of 
consequence has occurred since the last report, and pos- 
sibly no change has occurred in N. E. pass.” 

* But in the last survey there were no lines across N. 
E. Pass as far down as 700 feet below the ‘apron,’ and 
the lines run in June, which were compared with those 
sounded last February, indicated on the whole about 
the same average depths in each case. The ‘mattress 
aprons’ remain, so far as is known, in the same condi- 
tion as at the last report. 

“The work accomplished here (at the jetties proper) 
since July 24 has not been great in amount. Four new 
spurs on wing dams have been constructed. Two of 
the older spurs have received repairs or additions, and 
in some places a layer of loose willows, or stone, or both, 
has been added to the jetties themselves.” 


Capt. Brown gives details of the storm of September 
17th, during which the wind blew at a rate between 17 
and 57 miles per hour for 63 hours, inflicting damages 
of about $1,200; also, of the storm of September 2gth, 
lasting four days, during which the wind blew at a rate 
of between 17 and 45 miles per hour for 77 hours, in- 
flicting damages of about $3,500. The first storm 
came from the north and northwest, while the second 
came mainly from the east and northeast. 


“The damage to the main jetties in both storms, 
being consolidated, was as follows: Between 11,360 
feet from East point and the end of the east jetty, 725 
lineal feet of mattresses were destroyed, of which 545 
lineal feet were in the top tier, and 180 feet in the next 
lower layer. From 8,000 to 11,300 feet from East point, 
the sea edge of the upper tier of mattresses was demol- 
ished, through several short distances, aggregating 
480 feet. The contents of mattresses destroyed here 
are equivalent to about 150 lineal feet. From 8,930 to 
8,990 feet from East point, the upper tier was destroyed. 
This gap has since been replaced by loose willows cov- 
ered with stone. About 615 cubic yards of stone were 
knocked off the jetties by the violence of the waves in 
both storms. The aggregate damage (both storms) 
amounts to about $4,700.” 

“Since July 24 about 1,800 cords of willows have 
been used at South Pass, and about 3,000 cubic yards 
of stone. A portion of this stone has been ten.porarily 
deposited on the upper 2,000 feet of the east jetty, to 
save leaking barges, and it may be removed elsewhere 
in the future.” 

“On the 24th of September a bucket-dredge belong- 
ing to Kimball & Co., was moved down from the head 
of the pass, where it had lain idle for some time, and 
since that date it has been used to deepen the channel 
over the bar, The weather at this season is exceeding- 
ly unpropitious for such work with a dredging machine, 
and in consequence not very much has been gained till 
lately. For a time the violent storms effected shoaling 
where the dredge had been at work, and it is quite well 
demonstrated that an ordinary dredge can accomplish 
little on the bar itself, at this season of the year at least. 
But the dredging-machine of Kimball's has been quite 
useful zwrthim the pass, of late. The dredge has worked 
about forty days, and has removed about 12,000 cubic 
yards fiom the bottom. Some of this has been dumped 
close to the jetties, between the wing dams, and some 
into the gulf beyond the jetties, in deep water. 

* About the 10th of August the working force was 
greatly reduced, and since then the number of em. 
ployes engaged in work at the jetties has been sixty or 
more, exclusive of about thirty employed on the new 
dredge-boat G. W. R. Bayley.” 

«“ The new dredge boat, *G. W. R. Bayley,’ arrived at 
Port Eads November 15, before daylight. It was built 
not only to have a more powerful and effective dredge 
for the end in view than any of the more common kinds 
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in use, but it is anticipated that it will be able to work 
on the bar, some of the time at least, when the ordinary 
dredging machine would be forced to seek shelter—a 
very important consideration, when it is remembered 
that the water has been at times sorough that no hydro- 
graphic work could be done for a survey during periods 
of from two to three weeks.” 

Capt. Brown devotes considerable space to a careful 
and minute description of the “* Bayley” and her ma- 
chinery, and also to her operation and the results. 
We omit this description for the present. 


‘“* When the new dredge began its experimental work, 
the interruption to the 22-foot channel, i.e., from 22 
feet inside on the Lar to 22 feet outside, was 50 feet 
only. At that time, and since, the old dredging-machine 
could have worked very little cn the bar. Some of the 
effects of the work of the ‘ Rayley’ are shown by the 
report of the monthly bar survey, dated December 1, 
1877. A 22-foot trench extended through to deep water. 
This was 21 days after the arrival of the ‘* Bayley,’ but 
it had then worked only five days, under the disadvan- 
tages of new and nearly untried machinery and devices.” 


Here follows the various causes of delay in the field 
work and also the causes which delayed the “‘ Bayley” 
at Pittsburgh after her expected arrival. and the dfficul- 


“ties in putting her together and adjusting her to the 


work after arrival. Capt. Brown resumes as follows: 


“When the canal had become so nearly of the depth 
and width required for the second payment that only 
about 800 feet in length needed widening by a mean 
amount of less than thirty feet, I made nearly daily re- 
connoissances of the critical portion of the channel.” 

**On the 14th of December I sounded finally the 
lower 1,270 feet of the channel, and a portion of the 
area beyond the ends of the jetties; and on the 15th of 
December I completed the survey of the channel, bv 
sounding 1,200 feet in length, overlapping by that length 
work done on December 7, and I also sounded again 
over the narrowest cross section at the end of the jetties.” 

“A careful watch has been kept, throughout, over all 
localities where a narrowing of width could aftect the 

uestion of attainment of a 22-foot channel 200 feet wide. 

he soundings of the 14th and 15th of December when 
plotted showed that the required channel had been ob- 
tained, and accordingly I addressed a letter to the Hon- 
orable, the Secretary of War, and to Mr. Eads, the latter 
including a copy of the former, (certifying that the 
channel had been obtained.) 

“In obtaining the channel of 22 feet deep for a width 
of 200 feet, the dredge ‘ Bayley’ has worked about 20 
days of ten hours each, and the dredging machine (Kim- 
ball’s) about twice that number. At 800 cubic yards 
per day the ‘ Bayley’ has removed about 16,000 cubic 
yards from the bottom. Allowing 300 yards per day's 
work for the dredging machine (Kimball's) the 4o days 
wil] result in the removal of 12,000 cubic yards. Inall, 
about 28,000 cubic yards of the bottom have been re- 
moved since Jate in October. Inasmuch as this amount 
is greatly in excess of that required to obtain a channel 
22 feet deep and 200 feet wide in the early days of No- 
vember, it is plain that the river has been working 
against the dredges, although some of the dredged ma. 
terial has come from the jetty side of the 22 feet contour.” 

Capt. Brown gives a table showing the depth of water 
that could be carried through each 2.000 feet of the jet- 
ties at different dates since June, 1875, which we con- 
dense so as to give the depths in the last 2,000 feet— 
that is, on the crest of the bar between ro ooo feet and 
12,000 feet from East Point or Land’s End: 





Depth at av. 
Dates. flood tide, ft. 
WO PONDS 555 See Kaci ea Ceny ces sieaenah sue tee. 9.2 
WONG, PROG «55 os vent dcesng wait anne sasesivinsetege: - 15.0 
SE) WEE. 0 5 oes ci sres od ss05k cysicn eae aarsecedice. 19.0 
SG, POCO is 5555 dn a nate Ks Kins nhs ca eee- 20.3 
Gp MEMIER: Bas 5 cwseisnse cd papalncdabaneded scans 20.5 
WUT AIOE Baio sora cd sh a nenvietasdeebs ounesed tugs. - 
Oi MATTE GD. oo ss ssvnens cance embcn tacensadidante- 
1877, May 10... 
1877, May 24.. 
ani 28.. 
1977, Jaly 2B... ....sesece.coassccsses 
1877, August 30 ‘ 
$077, EBPOMMET BE .. .. .. oes cectae scans ssncads cys sin. 20.7 
SOFT MOO 88 as sak Las ine nsec ones sveivedesse - 21.0 
WOT OOOMUE 8 65 iia ios ckcasen tv ncadsdgods segues. 21.3 
GO 7 75 THOCRMUIUE 85. 5605 690 6 io Se scces cena dese pease. 23-7 


The figures given refer to the least depths in the line 
of soundings through the bar to deep water outside. 

By combining a comparison of the present survey 
and that of August, 1876, with knowledge as to changes 
patent to all who have been constantly or often at Port 
Eads since the works were sufficiently far advanced to 
train and concentrate the flow of water in the pass, the 
following appears: At the first the water behind the 
east jetty, extending about a quarter of a mile from it at 
least, shows a tendency to become slowly shoaler. But 
comparing. the present survey with that of August. 
1876, it appears that the water sear to the lower 7,770 
feet of the end of the east jetty has deepened somewhat, 
as follows: For a width of 600 feet to the eastward of 
the east jetty several consecutive sections, beginning at 
11,770 feet from east point, have deepened an average 
amcunt indicated by the following numbers : 


FROM EAST POINT IN FEET. 


Feet. 
TT,OOO—11,7OO ...-se000. see eeseeeeree eG Ol 
TO,COO-T 1,000... -.eeeeeeeeeeee roPce ger 1.45 
Q 000=10,000 ..--..4-+ ecenunny ens ++ #059 


* For a width of 300 feet from the east jetty several 
consecutive sections have deepened as follows : 
FROM EAST POINT IN FEET. 


Feet. 
B,000-9, 0006 boc ccccidscccccessee e+ + +0.47 
FROO-O M006 66 iss ccasienseccedauseesss: 1.15 
6,000-7,000..-.... Reutend eek is Pe Gaabr «0 1.48 
$,000=6,000. os gecccsccescesccccecs eee I.16 
BGOO-SOOG nk sis ce capascseanrce ose «+05 


“ Above a point 4,000 feet from East Point shoaling 
has apparrently been uninterrupted, and where formerly 
water flowed freely at low tide a rank growth of cane 
and grass is now found ona land as high, in some cases 
peopenie. as most of it bordering the pass near Port 

ads. 

“It is the generat judgment also that for the greater 
part of the length of the east jetty the water, ata dis- 
tance of 1,000 or 2,000 feet from the mattress wall, has 
been getting shoaler with the lapse of time, as is evi- 
denced with the increasing amount of land, and even 
grass thought to be visible at low stages of the tide and 
river; but no surveys are sufficiently detailed to show 
this, and the labor invloved in making the necessary 
soundings and levelling is too great to warrant the work. 

**Since the jeities have been raised above average 
flood-tide the slope of the pass at low tide of a high stage 
of the river, has been known to involve a fall of 1.1 feet 
for about three miles. At high tide of high rivera fal} 
of .40 feet has existed. The water rushing over and 
through the east jetty seems to have carried away the 
mud near the jetty formerly overlying the sand here. 
But behind the west jetty shoaling has been progressive 
and constant. Since May, 1875, the greatest average 
fill, 12.3 feet, has occurred at the upper end of the jetty, 
over an area 800 feet lengthwise of the jetty and soo 
feet transversely. Thence to the lower end of the jetty, 
the shoaling gradually diminishes, and overan area par- 
allel lengthwise of the last 1,000 feet of the west jetty, 
and 500 feet wide, the fill averages one foot. This 
shoaling is due to deposits of fine sand mostly. Clay is 
intermixed with it in sufficient proportion to give water 
overcharged with it a muddy appearance. 


SEA IN FRONT OF JETTIES, 


‘* A comparison of the position of the middle portion 
1050 feet of the 20, 30 and 4o feet curves, December 15 
and June 22, 1877, respectively, by measuring ordinates 
soft. apart as described in another page of this report, 
shows that between these two dates this portion of the 
20-ft. curve receded 231 feet, the corresponding portion 
of the 30-ft. curve reduced 76 feet, and the same portion 
of the 4o-ft. curve reduced to 343 feet. 

“Tf 3,350 feet of these curves [athwart the jetty ends} 
$ymmetrically disposed with reference to the middle 
1,050 feet, and including these middle portions, are con- 
sidered, we find that the 2o-ft. curve has receded 75 
feet, the 30-ft. curve 136 feet, and the qo-ft. curve 153 
feet. 

“If a comparison of the preseat chart with the 
chart of the survey July 28, 1877, is made by the same 
method, there results a recession of 518 feet for the mid- 
dle 1,050 feet of the the 20-foot curve, and a recession 
of 134 feet for the middle 1,050 feet of the 30-foot 
curve, : 

‘These’ numbers indicate a general recession of the 
three curves so great in amount that the measurements 
in computations have been repeated several times in 
order to detect possible etror ; but a constant agreement 
of results within a very few feet is an assurance of their 
sccuracy.. T°. .7 

‘*The fact of the advance or recession of the 4o feet 
curve and all lines of equal depth seaward of this, be- 
tween the dates of any two charts, may readily be as- 
cettained by tracing both curves on the same sheet and 
carefully balancing the areas between the two curves 
where the depth has increased with those where the 
depth has diminished, and if the excess of square con- 
tents in favor of one date is divided by the approximate 
length of a mean curve, the approximate advance or re- 
cession is known. 

“‘ But the 30 feet curves are on all the charts, quite 
irregular, and there are several surrounding shoals not 
far from the ends of the jetties, in addition to the main 
curves nearer the jetties. Most of these have existed 
for years, but the size and shape of the areas enclosed 
by them are constantly changing, and after a consider- 
able rise cr fall in the river, or other radical alteration 
in controlling conditions, changes in the size, shape and 
location of these areas are often rapid and great.” 

Capt. Brown proceeds to give a detailed account of 
his mode of making and checking surveys at different 
times, and proceeds : 

‘“* These explanations have been made from a due re- 
gard for accuracy, but it is incumbent on me to state 
that nothing important can be inferred, certainly and 
with fairness; from a comparison simply of the pos- 
sition of either the, 20 or 30 foot curve at epochs taken 
at random, Ifan inference carrying with it important 
consequences is to be drawn from a comparison, the 
epochs of the surveys must be sv chosen that the condi- 
tions detcrmining the advance and recession of the crest 
of the bar shall be nearly identical in each case, or else 
due weight must be given to the effect of all these func- 
tions. The ratio of sand and sediment to water, which 
are often subject to very considesable and sudden vari- 
stions, the reading of the Carrollton gauge, the tida} 
conditions, the direction and velocity of the wind, and 
the activity of the waves, must be nearly the same, not 
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only at the several selected epochs, but also for many 
days, and in cases even weeks previously, if the mere 
fact of either an advance or a recession is to conclude 
any deduction. The position of the crest of the bar, 
and the inclination of its slope are important phenom. 
ena which I must present in each report. But to draw 
weighty consequences therefrom we must have betore us 
a series of results prolonged over a considerable period 
of time, supplemented by detailed information concern- 
ing the main controlling conditions at each epoch, 

* * Of the 20-ft. curve, only that portion embraced 
within the prolongation of the lines of the jetties is con- 
sidered. Those parts to the east and west <f the jetties 
are affected by the general filling or land-making process, 
which, with an exception heretofore noted (behind part 
of East Jetty) has been observed behind each jetty, but 
more especially westward of the west jetty, since the 
works were inaugurated. This shoaling is so far advan- 
tageous that it greatly protects the jetties from the 
efiects of storm waves, and it tends to fill the lower 
mattresses with silt, thus rendering them more imper- 
vious to water, and enabling them more thoroughly to 
confine the river flow on which the scouring action over 
the bar depends. The shoaling on the flanks of the 
jetties is thought to be due, in great part, to the sedi- 
ment carried thither in water which escapes over and 
through the jetties, and not principally, probably. to 
sediment which has once passed the jetty ends. * * * 

“The 20-{t. curve has rarely been traced far from the 
jetties on either side. * * * But on the coast survey 
chart of May and June, 1875, and may own of June 22, 
1876, and June 20 to 24, 1577, about 3,350 feet of the 
20-ft. curve are available, and if this is al/ considered, 
the comparison by ordinates shows an advance of 82 
feet from June, 1875, to June 22, 1876, (of the 20-ft. 
curve), and a recession of 29 feet in the ensuing year, 
with a possible diminishing error in the latter case of 
15 feet, or a possible recession in the vear of 14 feet only. 

* For the reasons above given, I have taken into con- 
sideration in all tables and in all comparisons, other than 
the one just made, only the soundings and curves of 
‘the bar and gulf beyond the ends of the jetties,’ as is 
stated in my last report.” 

Two tables are here given in which are compiled the 
results of various surveys at and about the jetty ends 
and the sea in front. We give the third table in regard 


to the mean position of the main thirty foot curve :— 
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After a great deal of interesting detail concerning the 
sediment in the river at different stages, etc.. Capt. 
Brown gives ‘‘a comparison of the quantities of water 
in an area containing 1,000,000 square feet—22.95 
acres—im mediately seaward of the present ends of South 
Pass jetties.” The area is a square or 1,000 feet on each 
side, and the results of the comparison are as follows : 
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March 15, 1577...++++++| 26.85) 994,444, 208,889 
July 26, 1877 ...... ++.+| 23.61) 874,444} 88,889 
August 31, 1877 ......./ 24.39} 903.333) 117,778 
September 28, 1877.....| 26.10) 966,666) 1Ss,111 
October 31, 1877......-| 29.11/1,078,148} 292,593 
December 15, 1877...... 28 .66/1,061,481| 275.926 





DISCHARGE OF SOUTH PASS. 


Capt. Brown gives 41,407 cubic feet per second as the 
approximate mean discharge through South pass, from 
July 10 to December 1, 1877, and adds: 

* Using the results obtained September 9 and 10, from 
velocity observations taken in Southwest and Northeast 
passes by Mr. H.C. Collins, Capt. Howell’s assistant, 
and in South Pass by myselr. it is seen that South Pass 
discharged 19.86 per cent. of the water flowing in South- 
west pass oud: 21.37 cent. of that in No pass, 
and 9.35 per cent. the flow of the Mississippi river 
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above the head of the passes. 


At the date of the pre- 


vious test of South pass discharge, it was a percentage | 


of that of Southwest pass, Northeast pass and of the 
whole river respectively, indicated by the following 
numbers, 25.06, 23.68 and 10.85.” 

The report gives a full statement of the ccndition of 
the dam in Grand bayou, the waste of water through 
which was on Ist of August 7 per cent. and on 6th of 


October avout 15 per cent. of the volume of South Pass. | 


On November 30 “ it was found that 21 per cent. was 
then escaping by way of Grand bayou and through a 
small canal tor skiffs called Picayune bayou.” The fact 
is noted that on December 18 work was “ being prose- 
cuted to rebuild the old dam ” in Grand bayou. 

* According to results obtained by guaging the pass 
at time of neap tides, at least 20 per cent. of the water 


passing the Land’s end at East point (uppr end of east | 


jetty) escapes over the jetties and through the meshes 
of the mattresses at average floo:! tide.” 

“The mean specific gravity of the sediment being ac- 
cepted at 1.89. * * * there results anpproximate dis- 
charge of sediment through South Pass during the 143 
days from July 10 to December 1 of 5,012,642 cubic 
yards. The approximate corresponding normal dis- 


charge from March 26 to July 10 was 13,647,532 cubic | 


yards. In 250 days from March 26 to December 1 the 
approximate amount of sediment discharged by the pass 
above Grand bayou was, then, 18.660 174 cubic yards. 
Of this amount Grand bayou discharged about 1,707,223 
cubic yards, and the remainder, 16,952,951 is the dis- 
charge of the lower South pass between and over and 
through the jetties, exclusive of sediment scoured from 
the bottom below South Pass Light-house. These esti- 
mates include the sediment carried along the bottom as 
well as the quantity more strictly in suspension.” 


Capt. Biown apprehends but little danger from the 
teredo navalis. 


above 10,200 ft. from East Point. As the piles are not 


to form part of the permanent structure, the damage to | 


them matters little and the sediment soon proves a com- 
plete protection to the mattress. 
of Capt. Brown is in print we hope to give further inter- 
esting extracts. 
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BOSTON. 
(Continued from page 13.) 
SECTION 11. The City Council shall, from time to 


time, regulate the price or rents for the use of the water, | 


with a view to the payment, from the net income, rents 
and receipts therefor, not only of the semi-annual in- 
terest, but ultimately of the principal also of the “ Bus- 
ton Water Scrip,’’ so far as the same may be practicable 
and reasonable. And the said net surplus income, 


rents and receipts, after deducting all expenses and | 


charges of distribution, shall be set apart as a Sinking 
Fund, and shall be appropriated for and towards the 
payment of the principal and interest of the said scrip; 


and shall, under the management, control, and direc- | 


tion of the Mayor, Treasurer, and Auditor of the City, 


or the major part of them for the time being, who | 


shall be trustees of the said fund, be applied solely to 
the use and purpose aforesaid, until the said scrip shall 
be fully paid and discharged. And the said trustees 
shall, whenever thereto required by the City Council, 
render a just, true and full account to the said City 
Council of all their receipts, payments, and doings, un- 
der the provisions of this section. 

SECTION 12. At any time after the expirati8n of two 
years from the completion of the works mentioned in 
the second section of this act, and before the reimburse- 
ment of the principal of the ‘‘ Boston Water Scrip” 
hereinbefore mentioned, if the surplus income and re- 
ceipts for the use of the water distributed under the pro- 
visions of this act, at the price established by the City 
Council, after deducting all expenses and charges of 
distribution, shall, for any two successive years, be in- 
sufficient to pay the accruing interest on the said scrip, 
then the Supreme Judicial Court, on the petition of one 
hundred or more of the legal voters of the said city, 
praying that the said price may be raised and increased 
so far as may be necessary for the purpose of paying, 
from the said surplus iacome and receipts, the said ac- 
cruing interest, and upon due notice of the pendency of 
such petition given to the said city in such manner as 
the said Court shall order, may appoint three Commis- 
sioners, who, upon due notice to the parties interested 
may raise and increase the said price, if they shall 
judge proper, so far as may be necessary, in their judg- 
ment, for the purpose aforesaid, and no further. And 
the award of said Commissioners, or the major part of 
them, being returned to the said Court, at the then next 


The water is too fresh for it to work | 


When the full report | 


term thereof, for the county of Suffolk, and accep'ed by 
the said Court, shall be binding and conclusive, for the 
term of three years next after the said acceptance, and 
until the price so fixed by the Commissioners shall, after 
the expiration of said term, be changed or altered by 
the City Council. 

SECTION 13. If the surplus income and receipts for 
the use of the water distributed under the provisions of 
this act, at the price established by the City Council, 
after deducting all expenses and charges of distribution, 
shall, for any two successive years, be more than suffi- 
cient to pay the accruing interest on “ Boston Water 
Scrip,” hereinbefore mentioned, then the Supreme 
Judicial Court, on the petition of one hundred or more 
of the legal voters of the said city, who may deem the 
| said price unreasonably high and pray for a reduction 

thereof, and upon due notice of the pendency of said 

petition given to the said city in such manner as the said 
,; Court shall order, may appoint three Commissioners, 
upon due notice to the parties interested, may, if they 
shall judge proper, reduce the price established by the 
| City Council, provided, that such reduction shall not be 
so great that the surplus income and receipts afi resaid 
will, in the judgment of the said Commissioners, be 
thereafter insufficient for the payment of the said ac- 
cruing interest. 


And the award of the said Commis- 
sioners, or the major part of them, being returned and 


accepted as mentioned in the preceding section, shall be 
| . . . . 

| binding and conclusive, in the same manner, and to the 
same extent, as therein provided in regard to awards 


made pursuant to the provisions of that section. 

And the said Court may, at their discretion, order the 
| costs on such petitions as are mentioned in this and the 
| preceding section, and of the proceedings thereon, or 
| any part thereof, to be paid by either of the said par- 
| ties, and may enter judgment and issue execution there- 

for accordingly. 
| SECTION 14. The occupant of any tenement shall be 
| liable for the payment cf the price or rent for the use of 
| the waterin such tenement ; and the owner thereof shall 

be also liable if, on being notified of such use, he does 
| not object thereto; and if any person or persons shall 
| use any of said water, either within or without the city, 
without the consent of the city, an action of trespass on 
the case may be maintained against him or them, by the 


said city, for the recovery of damages therefor; pro. 
| vided, however, that this act shall not be so construed 
as to prevent the inhabitants of Natick, Framingham, 
Sherburne and Wayland, from using so much of the water 
| hereby granted as shall be necessary for extinguishing 
fires, and for all ordinary household purposes, under 
such regulations of the said City Council as may be 
essential for the preservation of the purity of the same- 

SECTION 15. If any person or persons shall wantonly 
or maliciously divert the water, or any part thereof of 
any of the ponds, streams or water sources which shal] 
be taken by the city pursuant to the provisions of this 
act, or shall corrupt the same, or render it impure, or 
| destroy or injure any dam, aqueduct, pipe, conduit, hy- 

drant, machinery, or other property held, owned or used 

by the said city by the authority and for the purposes of 

this act, every such person or persons shall forfeit and 

pay to the said city three times the amount of damages 

that shell be assessed therefor, to be recovered by any 
| proper action. And every such person or persons may 
moreover, on indictment and conviction of either of the 
wanton and malicious acts aforesaid, be punished by 
fine, not exceeding one thousand dollars, and imprison- 
ment not exceeding one year. c 

SecTION 16. The said City of Boston is hereby au- 
thorized to purchase and hold all the property, estates, 
rights and privileges of the Aqueduct Corporation incor- 
porated by an act passed February twenty-seventh, in 
the year one thousand seven hundred and ninety-five, 
and by any convenient mode may connect the same 
with their other works. 

SECTION 17. The Mayor and Aldermen of the City 
of Boston, shall notify and warn the legal voters of the 
said city to meet in their respective wards on such day 
as the said Mayor and Aldermen shall direct, not ex- 
ceeding thirty days from and after the passage of this 
act, for the purpose of giving their written votes upon 
the question, whether they will accept the same; and if 
a majority of the votes so given upon the question afore- 
said shall be in the negative, this act shall be nuil and 
void. 
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SEecTION 18. This act shall take effect from and after 
its passage. 
House OF REPRESENTATIVES, March 30, 1846. 
Passsed to be enacted. 
SAMUEL H. WALLEY, Jr., Speaker. 
In SENATE, March 30, 1846. 


| Board : 


Colonel F. G. Barnard and 
of Engineers, New York 
Passed to be enacted. 
W. B. CALHOUN, President. 


Approved. 


the work now in p 


GEORGE N. BRIGGS. | 224 harbors and for 


March 30, 1846. 


To be Continued, rogatories : 


irst. What depth and width of channel have been secured 





ENGINEERING NEWS. 





INSTRUCTIONS TO THE JETTY BOARD. 


a > 
The following is a copy of the letter of the Secretary of War 
to the Board of Engineers appointed to examine the jetties, all 
| the interrogatories of which were answered affirmatively by th- 


War DEPARTMENT, 
WasHIncTon, December 24th, 1 
Lieuten 


City: 

Gentlemen.—Y ou are hereby directed to proceed to Port Ea 

Louisiana, and make a personal and 
rogress under 

the improvement of the South Pass of the Mississippi river, un- 
der the provision of an act making appropriation for the 
preservation, and completion of certain public works on 

jurposes, approv: 
You will report the result = your invenliaptiat, with such views 
and recommendations as yon may deem er 
your report answer specifically and fully 





January 17, 1878. 


through the South Pass of the Mississippi river to deeper water 
in the Gulf of Mexico ? 

Second. Have such depth and width of channel been obtained 
by the action of such s and auxilliary works as are contem. 
plated by the terms ofthe act of Congress aforesaid ? 

Third. Are the jetties and auxilliary works or in 
process of construction permanent, sufficient and thoroughly 

substantial, within the meaning of said act of Congress ? r 
f Fourth. Have the conditions ribed in said act of Congress 
been fully complied with by said James B. Eads in so far as he 
has proceeded with the work ? 

Fifth. Is James B. Eads, in your opinion, entitled to receive 
the $500,000 which by the terms of said act was to be paid to him 
when having fully complied with the conditions prescribed by 
said act—“ a channel of twenty two feet in depth and two hun- 
dred fect in width shall have been obtained by the action of the 
said jetties and auxilliary works” ? 

Enclosed find ies of the act of Ci 


ant H. G. Wright, Conps 


thorough examination 
charge of James B. Eads, for 


ir, 
vers 


ed March 3d, 1875. approved 


March 3d, 1875. C pt. M. R. Brown, Corps of neers, 
and you will in | Will supply you — former reports and "such other information 
i . | a8 you ma‘ ulre. 
— eae z Vay respectfully, your obedient 
(Signed.) 


servant, 
Gro. W. McCrary, 
of War. 





THE WOODEN PAVEMENTS OF CHICAGO. 


DISCUSSION OF PAPER, 


After the reading of Mr. Fox’s paper, the President invited general discussion 
of the subject. 


Mr. S.S. GREELEY remarked: “I heartily concur in the statement of facts, 
and in the general conclusions from them, which we have just heard. 

Certainly the importance of the subject can hardly be overstated when we re- 
flect that our hundred or more miles of wooden pavement have cost us approxi- 
mately four million dollars. 

Large as this public interest is, no intelligent thought or scientific examination 
seems ever to have been given toit by our municipal authorities. The ‘vital statis- 
tics,’ so to speak of our stieets, should have been carefully preserved ; that is to say 
a record should have been kept of the date of construction, the description and 
quality of materials used, of the persons engaged as contractors, or superintendents, 
and of the condition of the pavement at intervals, as to wear, decay, cost of re- 
pairing and the date of its final taking up. Such statistics touching even a few im 
portant streets, would give us now a body of facts of very great value as a guide 
for future construction, 

A few experiments carefully conducted under the proper authority, varying the 
quality and arrangement of materials, with a full noting of final results, would have 
thrown great light upon the subject. 

But no statistics seem to have been preserved, except a record of the date when 
pavements were laid and their cost. As to experiments it seems to have been the 
creed of our various boards of public works, that Chicago roadways were too sacred 
to be touched by the profane hands of science, and, although various forms of 
wooden pavements have been laid, experiments in the proper sense, have generally 
been frowned upon. 

The first piece of wooden pavement ever laid in Chicago, was laid in 1855, on 
Wells street, now Fifth avenue, between South Water and Lake streets. 

After two years trial of it, Clark street, from Randolph to Madison street, was 
paved with wood, on the demand of the property owners, and in 1859 the pave- 
ment was extended on Clark St to Polk street. 

As early as 1861, the Nicolson pavement had become the ruling favorite in Chi- 
cago, and a loud demand was made for its general adoption by both property own- 
ers, and the public. Soon after this Mr. Nicolson’s patent had become so valua- 
ble that certain contractors thought it to be for their interest to pirate it (as the 
legal phrase is) and through their efforts the city was involved in a long and costly 
litigation with Mr. Nicolson, the result of which was that his patent was sustained. 

During this period, the supervision of the work passed out of the hands of those 
most interested in its good character. The city authorities naturally tried to evade 
the patent by omitting parts which were supposed to be essential to the combination 
as described in the patent; and a careless or inefficient system of inspection permitted 
the use of inferior qualities of composition, and even of raw coal tar in place of the 
carefully prepared material which had first been thought necessary. Gravel not 
freed from sand was allowed, and it was frequently put in cold and wet, so that it 
was impossible for the tar or composition to penetrate and cement it. 

I have frequently picked out gravel from these pavements which was as loose as 
in its lake shore bed. 

These early pavements on Wells street and Clark street, were carefully laid un- 
der the immediate supervision of Mr. Nicolson or his agents, who had a direct 
interest in keeping up the quality of the work, on which the success of the patent 
depended. The gravel used for filling the joints between the rows of blocks was 
beach gravel, composed of pebbles from the size of peas to that of marbles, free 
from sand or dirt, dried and heated before using. The composition used at first 
was artificial asphalt melted and softened with hot coal tar, and thoroughly mixed 
with the gravel in the joints so as to cement the mass together and to the wood. 

After the supply of asphalt available was exhausted, a g substitute for it 
was made by boiling down coal tar and neutralizing the acids with quick lime, and 
adding dry sand for a body. These materials were so thoroughly cemented that 
when the Wells street pavement was taken up in 1865 to raise the grade of the 
street, solid masses of the gravel were taken out one or two feet long bearing the 
impress of the woody fibres on the sides, and after nine years use little or no rotten 
wood was found, except in the row of blocks standing next to the curb stones, 
which were more exposed to the atmosphere and to alternations of wet and dry. 

In the year 1869, a pool was formed between the owners of the Nicolson patent 
and of the Degolyer patents, after which the latter only were used. The beach 
gravel and tar and composition were rejected, and mound gravel was substituted, 
which was little else but yellow loam with asmall mixture of pebbles. 

These various changes reduced the®first cost of the pavement somewhat, but at the 
same time they greatly abridged its life. The first Wells street pavement did good 
service for nine years, and the north half of it, which had been laid with green 
plank, and had been but little disturbed by pipe and sewer laying, was apparently 
good for three or four years more. (The South half laid with blocks cut from sea- 
soned, but sound, plank, and which had been considerably cut up by trenches, was 
much more worn.) 

The oak pavements laid in Clark street in 1858 and 1859, did duty for about 13 
years. That laid on Lake street in 1860, was taken up for re-pavement in 1872. 
have no figures before me as to the life of the later pavements, but I feel quite confi- 
dent that most of those laid within the last ten or twelve years show evident signs of 
fatigue after the first three years, and are pretty much worn out in six to eight 

ears. 
. This is a very serious loss, which the saving in the first cost does not begin to 
cover, and I attribute it very largely to the change in the materials forming the 
joints between the rows of blocks. In the earlier pavement these joints were filled 
with clean pebbles firmly cemented with thick Hiscous compesition, and thoroughly 
rammed down. This column was water-tight, and adhered to the wood on both 


sides, so that surface water could not get down, nor vapor rise from below, and it thus 












prevented those changes of hygrometric condition which are such active causes of de- 
cay. But further than this, being composed of clean stone it did not yield and crush, 
as its softer substitutes have done, but bore its p rtion of the weight and impact of 
the traffic, and so relieved the blocks from oak of the duty. I am strongly of the 
opinion that the difference of durability between the earlier and later pavements, is 
largely due to the exclusion of water by the Hiscous composition, and to the sup- 
port afforded the blocks by the column of solidly cemented pebbles in the earlier 


— and to the porous and yielding character of the poor substitutes there- 
0 


r in the later. 

The question of foundation is an important one, as relating both to the sub. 
stratum of earth filling, and to the floor or other support usually interposed between 
the earth and the blocks. As to the earth filling it is to be noted that the earlier pave- 
ments were as frequently laid upon fresh and deep filling as were the more recent 
and shorter lived ones ; so that the settling of the earth by no means accounts for 
the failure of the latter. 

No doubt any pavement, whether good or bad, will last longer on a solid well 
settled roadway than on one which is not so settled, and on which the pavement is 
likely to be disturbed. But the settling of a bank of earth is a work of time, and a 
delay of several months between the filling and the paving of a business street, 
during which the the bearing of roadway is liable to be impassable, would be likely 
to bankrupt or drive out half the tenants doing business upon it. Such an em- 
bargo upon traffic would be more costly than the renewal of the whole pavement. 
The only alternative is to settle the filling as thoroughly as may be by puddling 
or trampling by teams, and then to pave at once, providing for the uniform bearing 
of the individual blocks by a proper flooring under them. 

One cifficulty which has been met in most pavements formed of rectangular 

blocks has been the tendency of the blocks to travel or slip upon the floor in the 
direction of the travel, so that the rows which were laid straight across the street 
soon form zigzag or curving lines, and the blocks, being deprived of the support 
of the column of gravel and of each other wear out faster and soon become uneven. 
This defect has been successfully met by substituting for the column of gravel fill- 
ing the joint, horizontat — of wood securely nailed and extending up to the top 
of the blocks. Floor, blocks and strips were well coated with thick composition 
and incidental spaces were filled with fine gravel and sand. Several specimens of 
this form of pavement laid two or three years before the fire are still doing good 
service. 
A navement of sound blocks sawed from white cedar posts has been consider- 
ably laid within the last two years. It has not yet been used long enough for a 
thorough test, but where it has been laid upon a good floor, and the s; s between 
the blocks have been packed with clean gravel well cemented with thick composition, 
I believe it is likely to prove an excellent pavement. Singularly enough although 
this form of pavement appears as a new invention, and I think has been patented as 
such, it was fully described and figured by a wood cut in a printed pamphlet pub- 
lished in Boston by Mr. Nicolson in 1854, and it was I think also described in his 
patent specification as one of the modes of construction claimed by him. 

Whatever may be the form of pavement adopted in particular cases we cannot 
too strongly insist on an honest and thorough system of control and inspection, and 
on a careful notation of methods and results, which shall afford us in the future the 
means of reviewing that important branch of municipal administration, street pay- 
ing and repairs, in the light of scientific experiment.” 

Mr. SEATON remarked that “‘the wooden pavement is laid down from the north 
end of London Bridge toa junction with the asphalt pavement in King William City. 
and in Gracechurch street, partly over a severe street grade, and where the traffic is 
the heaviest, in the cityof London. It is also laid in the Strand, Piccadilly, and 
other places where traffic is constant and as heavy as in any street of Chicago. 

It is apparently growing in favor in London on account of its being the quietest, 
most easily cleaned, and safest pavement yet laid, and is superseding the old granite 
pavement in the busiest streets in the Metropolis. 

In the reports made by the Surveyor of the city of London it is claimed that 
horses fall much less frequently on wood than on granite or even asphalt paving. 
In extremely wet weather the stone pavement affords a little surer foothold to horses 
than wood, but, taking the average of fhe whole year, the advantage in this respect 
is very much on the side of wood, the falls on the latter being not one half those on 
stone. , 

The cost of a good wood pavement in London is stated to be about 2-60 (or say 
37 cents) per square yard perannum. This is about three and one half times the 
cost of granite pavement there, but the advantage of the wood pavement in quiet- 
ness and security of foothold is considered as more than compensating for its greater 
cost of construction and muintenance, 

I have, at present, no accurate knowledge of the construction of the London 
wood pavement, but, so far as I have observed, the blocks are laid on a double 
thickness of tarred plank placed diagonally across the street, the latter resting on a 
layer of dry sand or pure gravel several inches thick. 

To those who, like myself, recollect the never ceasing roar and rattle caused by 
the traffic over the stone paved streets of London the contrast afforded now by the 
quiet, and apparent safety in the most crowded thoroughfares when paved with wood 
or asphalt, is most grateful. 


It seems to me that when carefully laid, with good materials, and on a properly 


1| prepared foundation, the wood pavement has more advantages than any other, even 


where stone is cheap and easily procured. 

The Neuchatel asphalt is perhaps the beau-ideal of a pavement for level strcets, 
but requires a very good concrete foundation, and on the soil of Illinois, or on the 
heterogeneous mass of filling which constitutes the foundation of most of the 
thoroughfares of Chi it might be difficult to get a sufficiently solid and dry 
base on which to lay it, wherear wood combines the qualities of elasticity and 
solidity requisite for the construction of pavement on such gvound as we have to deal 
with here, and if care be taken to neutralize the usual tricks of rings and contrac- 
tors, Chicago ought now to have the finest pavements in the country, and at moder- 
ate cost. 





Jnuary 175 1878. 
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truss. To obtain maximum strains on diagonals and 
posts the construction of the writer cited at the begin- 
ning of this article, is extended half as far again to the 
right, after some preliminary calculation and construc- 
tion and instrumental addition. Proceeding now to our 
third step, we will see how this diagram may be com- 
pressed, premising, however, that the computer is 
familiar with the form of the complete diagram and the 
principles of its construction. 

As we shall only need sufficient surface for one tri- 
angle, we can use a scale more favorable than that of 
fig. 2 in the proportion of 5 to 2, say 8 tons to the inch. 
Lay off, as in fig. 3, OA=32.875 tons=reaction of abut- 
ment for full load ; for maximum compression on end 
post lay off in addition, above A, .4 ton. As in fig. 2, 
{rom the triangle of forces O A a, giving maximum com- 
pression on @ and maximum tension on 2. ‘These maxi- 
mum stresses should be scaled off at once and entered 
either on the force diagram or on the truss diagram, 
preferably on the latter. Next the polygon A B B’a 
gives strain in @’=strain in @ (fig. 1). For the second 
joint of upper chord lay down .8 ton from B’ and draw 
6 between the vertical and diagonal. This added toa 
gives maximum strain in chord piece 4 (fig. 1); for in fig. 2 
we have ad=DN. Forthe second joint of lower chord 
lay down D M=10.2+.8=11 tons, and draw c termi- 
nating in the diagonal. Add this to (a+) for maxi- 
mum strain in chord piece c (fig. 1); for, in fig. 2, M P= 
ab+dc. So proceed for d and for any number of chord 
pieces. Fig. 2 shows that we need not go below the 
line O A for this half of the truss. 

Maximum strains in diagonals and posts. Lay off 
O R=24.875 tons from column 13 in the table. Draw 
a broken horizontal line intersecting the diagonal and 
other vertical at 4 and Q; then 4@ on the diagonal is the 
maximum tension on 4 (fig. 1). From Q lay off .8 ton 
upwards to 3, and 34 represents maximum compression 
on post 3; but this need not be laid off, as is given in 
column 14 of the table. In like manner for diagonal 6 
and post 5, lay off OS=17.625 tons, from column 13 
and find by the construction, 6¢ and 52. AlsoO T= 
13.125, gives 8a; O U=5.375, gives 10a. But, since we 
have passed the middle point of the truss, Io is a coun- 
ter, and the table shows that it is the only one needed 
on that half of the truss. 

To recapitulate,—the three steps are: Ist, construc- 
tion of truss-and-load diagram like fig. 1, which would 
be almost necessary for any method of computation ; 
2d, foundation of the table, a simple and rapid process, 
readily checked and resulting in the immediate deter- 
mination of the maximum post stresses and number of 
counters; 3d, construction of force diagram like fig. 3, 
in which the heavy horizontal lines afford the maximum 
chord stresses and the intersections of the broken lines 
with the diagonals give the maximum diagonal stresses. 

For a truss of the Howe type the method is, obviously, 
precisely the same. 

Linville truss with double intersections. In this case 
the separate systems of trussing may be distinguished by 
the lettering and numbering of the truss diagram. Sup- 
pose a truss with 18 bays, 200ft. span, 24ft.depth. The 
reader will find that, in forming the table, the two systems 
may be separated by making out the table first for posi- 
tions, 2, 4, 6, 8, 10, 12and 14, of moving load. This will 
give results for one system by themselves. Then con- 
tinue the table for positions 1, 3, 5, 7, 9 11 and 13 of 
moving load, giving the results separately for the other 
simple system. For maximum chord strains results 
from the force diagrams must be combined, as will be 
indicated by the truss diagram. The maximum diagonal 
strains are determined at once by the force diagrams, 
The first panel with the diagonal less inclined to the 
vertical will not require more surface in making the 
force diagram, since the corresponding triangle may be 
included within the larger one, but separate force dia- 
grams will be needed for the two simple systems. 

Any system of loading, however irregular, will not 
make any modification of this method necessary, but 
the formation of the table may require a little more 


time, 
_ OO? oe 


BOOK NOTICE. 





THE PRINCIPLES OF ELEMENTARY MECHANICS. By 
De Volson Wood. New York : John Wiley & Sons, 
Chicago: Geo. H. Frost, 1878. Price, $1.50. 
Professor Wood, not content with having written, 

within two years, a work on analytical mechanics, and 
























edited one, by Magnus, on elementary mechanics, has 
now added to the list of his writings the book whose 
title heads this notice. 
veloped very largely by the calculus, but in this volume no 
usse is made of that method of analysis. Readers possess- 
ed of only ordinary attainments in mathematics can 
therefore peruse its pages without difficulty, and a great 
deal of valuable matter is to be found there. The book will 
be useful, we think, to those young engineers who, having 
busied themselves with practical work trom the start, 
now begin to realize that a more comprehensive and | 
solid theoretical knowledge is neeedful, if they desire to 
advance in their profession, and who, at the same time, | 
must largely depend upon themselves in their studies. 
Mechanics is that study of which so many young assist- | Editor Encineexinc News: 
ants are ignorant, and lying as it does at the bottom of 
all construction, it stands in the way of their progress. | 
A simpie presentation of it is therefore welcome. 
It is not of as much consequence that the civil engi- 
neer should be familiar with the principles of dynamics 
as of statics, but we should have preferred that the 
author had inserted some sections upon rotations and 
kindred matters, in place of some articles which are more 
curious than useful. 





His analytical mechanics was de- 





Perhaps the difficulty of determin- 
ing moments of inertias without the aid of the Calculus 
stood in the way of such investigations. 

The definitions are sometimes not as clear and pre- 
cise as we could wish. One case occurs to us where the 
reader who was previously unacquainted with the term 
would be at a loss to know what was meant. After de- 
ducting the value of 2, the greatest intensity of stress at 
the time of breaking a beam, the author says ‘* It is cus- 
tomary, in practice, to use a fractional part of #, called 
the factor of safety, where beams are to be propor- 
tioned.” On page 251, the author or proof-reader was 
a little careless when he allowed hydrostatics to be de- 
rived from ‘‘ the Latin werd for water,” and then mis- 
printed the Greek word. The significance of the inter- 
rogation mark seeems to be that the writer was a little 
in doubt. 

Each of the chapters is closed with a number of ex- 
amples which will be excellent practice, followed by 
what are termed exercises, the latter being suggestive 
inquiries which will test the knowledge of the subject 
and promote discussion. 

——e——— 


THE METRIC SYSTEM. 





The following is the text of a petition recently sent 
to Congress by the New Haven Engineering Society. 


“* The memorial of the New Haven Engineering Socie- 
ty respectfully showe‘h : 

That a desire for the introduction of the metric 
system of weights and measures is widely manifested 
among the peoyle of the United States, particularly 
among. Engineers, Architects, Chemists, Teachers and 
men of science. 

That the action of the United States Government, in 
regard to the use of this system in its executive depart- 
ments would have a great influence throughout the com- 
munity. 

The prayer of your memorialist therefore is: That 
your honorable body may enact that the metr.c system 
of weights and measures shall be introduced into such 
departments of the public service as admit of it without 
special inconvenince, particularly into the Post Office, 
the Court House, the Mint and the Engineer Corps.” 


— ——__—-o- =<>—___-_-—— 


CORRESPONDENCE. 





WEsT Bay CITY, MICHIGAN, Fan. 12, 1878. 
Editor ENGINEERING NEws: 


Sir :—Several months since the Board of Supervisors 
of Bay County, Mich.; appointed a committee to which 
was referred a petition asking for a free bridge across 
Saginaw river, between Bay City and West Bay City. 
This committee reported on the 8th inst. A portion of 
the printed report is given below, verbatim, as it isa 
curiosity ia its way. 

“ Your committee, for the purpose of uniformity in 
estimates, agreed upon the following data for a bridge, 
822 teet wrought iron superstructure, 500 feet approach, 
built of timber; capacity of bridge 2.000 pounds for 
each foot in length of bridge (with a factor of 4 Gard- 
ner’s formula) with a strain on iron of 12,000 lbs. ten- 
sion and 1000 Ibs. compression per square inch, roaJ- 
way 21 feet wide, with a sidewalk on each side of bridge 
5 feet wide, beams swing and centre piece for swing 
wrought iron.” 

Admitting two typographical errors, Gardner for Gor- 
don, and 1,000 for 10,000, enough remains to show that 
Boller’s “average committeeman” is here, and “ the 
cheapest proposal wins the day.” 

The report continues: “From reliable information 
received, your committee is of the opinion that a bridge 


| 666, 
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| having the same capacity of the Third Street bridge, the 


entire superstructure, including beams, swing and centre 
pier of swing to be of wrought iron, can be built, all 
complete, for less than $18,000.” 

Cheapness is the essential thing. But two proposals 
were entertained, one from the King Bridge Company, 
$25,000, and the other from the Canton Bridge Com- 
pany, $23,165. 

Some coubt is expressed as to the legality of a county 
tax for such a bridge, and this may cause the dropping 
of the whole scheme. . 

Glaser & McDonald, contractors, are laying a sewer 
in Eighth street, Bay City. The sewer is to be of 20 
inch vitrified clay tile, 2,800 feet long, with a fall of 1 in 
R. FRANK HARTFORD. 


Los ANGELES, CAL. January 7, 1878. 


Sir.—Extensive irrigation works are being carried on 
in the city of Los Ange'es, Cal., and at the present time 
work is being pushed forward on two ditches, each 
about 12 miles long, to supply water for irrrigating pur- 
poses on the east and west side high lands, and a supply 
canal 6 miles long, the first 3 mile being through a 
tunnel furnishes water to the low Jands south of the city. 
Already $75,000 have been expended, and a further 
appropriation of $125,000 will be made for the purpose 
of extending these ditches and the construction of stor- 
age reservoirs, so that soon all the disasters of a dry 
season will be overcome, and the people feel independent 
of rain. When these improvements are completed, 
lands which now are duly assessed at $5.00 per acre, 
and cannot be sold at that figure, will bring $100.00 per 
acre, being then capable of producing grain, the same 
land being now only fit for grazing purposes, and this 
only in good seasons. So is it all through Los Angeles 
county ; long ditches and flumes are being constructed 
leading from the never failing water sources of the 
mountains, rendering the fickleness of Old Prob, in 
these out of the way regions of his dominions, a cipher. 

Very Respectfully Yours, 
H. I. Haper, C. E. 





PAWTUCKET R. I., December 18, 1877. 
Editor ENGINEERING NEWS 


Sir :—In your issue of the 15th you request informa- 
tion of the manner in which Water Boards or Com- 
panies are authorized by law to be formed in each state 
in the Union. In Massachusetts special acts are re- 
quired ineach case. In 1876 I had occasion to appear 
before the Legislative Committee on water supply and 
drainage for that state, to advocate the passage of an 
act fora city to secure an additional supply of water, 
and a member of the committee suggested the expe- 
diency of submitting a draft to the Legislature provid- 
ing fora general law, similar to the general railroad 
law, now in force, to cover such cases. This would 
certainly be a step in the right direction, avoiding much 
preliminary work, now necessary, in the form of peti- 
tions etc, As relevant to the subject it may be of inter- 
est to your readers to know that Massachusetts has an 
act to provide for the supervision of construction and 
maintainance of reservoirs and dams. It is as fol- 
lows: s 

Sec. 1 Hereafter no reservoir or reservoir-dam or mill-dam 
shall be constructed, nor any material change made in 
those now existing or hereafter constructed, until plams and 
specifications ot the same shall have been filed with and ap- 
proved by the county commisioners, in the county where such 
work is to be constructed; said commissioners shall retain Sand 
record the same; and they shall inspect the work during its 
progress, and if at any time it appears that the plans and speci- 
fications are not faithfuily adhered to, they shall have authority 
to appoint an inspector, at the expense of the owners, to be con- 
Stantly engageo in its supervision; and upon a refusal of the 
owners, or their agents, to adhere to said plans and specifica- 
tions, said inspector shall have the power to order its discon- 
tinuance: provided, however, that nothing herein contained 
shall applyto small dams constructed for irrigation purposes, 
the breakingot which wouid involve no risk to lite or property 

Sec. 2. The county commissioners on application made to 
them in writing by any person owning property liable to de- 
struction or damage, by the breaking of any reservoir, reservoir- 
dam or mill-dam, or upon such application by the mayor and 
aldermen of any city, or select men of any town, on account of 
liability or loss of life, or damage to any road or bridges therein, 
from the same cause, shall, atter notice to the owners of such 
reservoirs or dams, or their agents, of the time and place appoint- 
ed therefor, view and thoroughly examine the same, with the 
assistance of a competent engineer. 

Sec. 3. It, upon such examination, in the judgment ot the com- 
missioners, the structure is not sufficiently strong and substan- 
tial to resist the action of the water under any circumstances 
which may reasonably be expected to occur, they, with the ad- 
vice of an engineer, shall determine and direct what alterations 
or repairs are required to make it permanent and secure, and 
shall give written directions to the owners thereof to make such 
alterations or repairs within a reasonable time, and the resuits 
of such examination, and oraers thereon, shall be duly recorded 
by said commussioners. 


Unfortunately the object of the act is not always at- 
tained. I amaware of one instance where a city ap- 
pointed its own inspector, and before any complaint 
had been made, went before the County Commissioners 
and recommended, through its water committtee, the 
same person to act as their representative, and he was 
so appointed. It could not of course be expected that 
he would repoit to the commissioners any failure on Ais 
part to carry out provisions in the specifications which 
he was himself executing according to his judgment. 
Complaint was made to the commissioners subsequently 
and much controversy and annoyance resulted from 
he injudicious application of the provisions of Section 1. 
of the above act. 


Yours respectfully, 
C. H. M. BLAKE 





















































































































HOW BOSTON KEEPS CLEAN. 


Bostonians pride themselves upon the cleanliness 
with which their city is kept. Our system of ari 
cleaning, and, indeed, all our Health Department works 
is no matter of experiment, except in some of the minor 
details. For a generation thé same general plan has 
been followed, and the results are so satisfactory that 
the probability of a change is not contemplated. Per- 
haps one cause of this éxtreme conservatism is the fact | 
that no outside influences are allowed to interfere in 
any way with the workings of the departments. _Poli- 
tics are completely excluded, and, as a consequence, 
no partisan schemers stir up discord and besiege the 
city council for changes in the conduct of affairs which 
might work to their disadvantage The Board of 
Health, composed of three honured citizens, Alonzo W, 
Boardman, Samuel H. Durgin, M. D., and Henry G. Cro- 
well, have entire charge of everything pertaining to the 
health of the city. They appoint, subject to the ap- 
proval of the Mayor, a superintendent of health (as well 
as a variety of other officers), and he controls everything 
pertaining to the cleaning of the streets, the removal of 
ashes and house offal and the proper care of cesspools 
For eight years this office has been held by George W. 
Forristall, and his father occupied the position for many 
years previously, so that the present incumbent is to the 
manner raised if not ‘to the manner born.” He is per- 
sonally familiar with every detail connected with his de- 
partment, and all his time in busines hours, except the 
very brief period he daily devotes to his office, is passed 
upon the street or in supervision of one or other of his 
** gangs.” 

The city hires laborers and does all its own street- 
sweeping and ash collecting, and the house offal is col- 
lected by city teams, except in East Boston and 
West Roxbury. In the former locality a contractor 
gets $3,000 per year for doing the work, and in the lat- 
ter $900 pays for the job. These sections are thus dis- 
posed of because of their distance from either of the city 
yards, it being held that the extra teaming wonld cost 
the city a considerable portion of the contract price. 
The East Boston contract is just about to expire, and 
it can be renewed on much more favorable terms. 

Boston has about seventy miles of paved streets and 
not far from 250 miles which are either macadamised or 
simply turnpiked. The paved streets are swept every 
other day (some of them every day) and the others once 
a week, but the treatment of the unpaved streets is 
mainly confined to gutter cleaning. In some of the 
outlaying wards once in two weeks is as often as the 
cleaners visit the streets. The city proper is divided 
« into two general districts by a line running through 
Summer and Winter streets. There is also a section 
known as Roxbury, and since its annexation, Charles- 
town has been treated as a separate district. Thus it 
will be seen there are four general districts, and in each 
there is a foreman, under whose immediate charge and 
direction are the sweepers, ash-cart force, offal troop 
The number of teams engaged 
by the department is as follows: 


Carts for ashes, with 2 men each 

Carts for street dirt, with 2 men each 
Wagons for offal, with 2 men each 
Wagons for cesspools, with 3 men each 
Sweeping machines, with 1 man each 


and cesspool “‘ gang.” 


There are also three prison carriages, five water-carts 
and one market team credited to the department. The 
city teams are all one-horse, ‘he sweeping machines 
are steadily growing in favor, and the work they do is 
apparently excellent in every way. It is estimated that 
one man and a horse, will do as much in a day with 
one of these machines as eight men could accomplish 
with the ordinary broom of brushwood. By the way 
these brooms, which are made of birch twigs, are made 
by the city's laborers when off street duty. Several thous- 
and of them are used annually, for there is always a cer- 
tain amount of sweeping and heaping which the ma- 
chines cannot do. The cost of the brooms, including 
labor and materials, is about yo cents each, 

House offal is taken from markets, hotels, and res- | 
taurants daily and from dwellings three times a week 
during the summer, and twice in each week during the 
winter. And in this connection a peculiarity cf the 
Boston plan should not be forgotton, which is that the 
collectors go into the yard of each house for the offal. 
and if they bring whatever contains it out to the side- 
walk they carefully return it when emptied to its proper 
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place. This is regarded as a great improvement on the 
custom which in many cities prevails of leaving offal on 
the sidewalk for the convenience of the collectors. An- 
other admirable feature in this department is the assign- 
ment of each team toa particular section of the city 
and leaving it there continually. Thus the men become 
perfectly familiar with every house on their route, and 
nothing but neglect of duty will cause them to be re- 
moved. Recently a man who had been on one route 
twenty-seven years continuously, sent in his resigna- 
tion. He has accumulated enough to pass the remain- 


| der of his days without work. 


Ashes are collected by the city teams, from hotels, 
tenement houses and stores twice in each week. Ashes 
are not taken from manufactories, however, without a 
special charge of $1.50 per load. Each ashman has a 
prescribed route, and he is required to return to the 
foreman at night a written statement of his day's work 
usually from four to eight loads. If the superintendent 
of streets wants the ashes they are at his disposal for 
extending streets or wharves or filling vacant lots. 
Sometimes they are sold to private parties for filling 
purposes at about 50 cents a Jond. The cesspool clean- 
is done mainly by the aid of odorless excavators, and by 
this means the work goes on at all hours of the day 
without offense, 

So much for the general plan, but to insure thorough 
efficency in every branch of the department, and to fix 
responsibility in a tangible way upon those to whom 
authority is delegated, each of the foremen of the sever- 
al yards is required to make a daily report by filling 
out the following blank : 

FOREMAN’S DALY REPORT. 
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—, Foreman. 

It will be observed that these reports operate as a 
complete check on carelessnes or inaccuracy and the 
foreman who could for any great leagth of time carry a 
system of fraudulent returns would be shrewd indeed. 

The entire cost of the department for the year 1876, 
was $387,134.72, of which amount about $125,000 was 
for sweeping and cleaning the streets and removing 
snow and ice from public walks, yards, streets and 
squares. During rainy weather and in winter the force 
is regularly assigned to the most frequented crossings, 
to the vicinity of depots and hotels, in short where foot 
travel is greatest. The cash receipts from the Depart- 
ment last year were $43,581.21, including $16,679.39 
for the sale of ashes, $'y,000.12 for the sale of offal and 
$2,038.92 for the sale of street dirt. This makes the 
real expense to the city for the year is $343,553.51. But 
from this amount should be deducted the expense of the 
three prison carriages, five water carts and the mar- 
ket team. The total quantity of collections for the 
year 1876 was 116,373 loads of ashes, 58,733 loads of 
street dirt and 9,087 loads of cesspool matter. The 
total number of men employed in the Department is 
455.—Boston Correspondent New York World. 


January 17, 1878. 
BRIDGE LAWS IN FRANCE. 


A circular of the minister of public works prom. 
ulgated July 9, 1877, and published in the Ammales des 
ponts et Chaussees, for October, sets forth the require- 
ments with regard to design and testing, which all iron 
bridges hereafter erected in France must fulfil, 
requirements, says the circular, are the result of a care- 
ful consideration of the subject by a commission of En- 
gineers especially convened to study the previously ex- 
isting laws and advice concerning modifications and al- 
terations. Since the Ashtabula disaster, the necessity 
of some governmental oversight in the erection and in- 
spection of bridges has been pretty well admitted among 
engineers, and we hence gave brief abstract of the 
French circular trusting that it may prove suggestive 
to all who are engaged in the good work of attempt- 
ing to make our lawgivers appreciate the importance 
of such systematic regulations. 

The circular first treats of railway bridges ; these are 
to beso proportioned, or rather each member is to be 
so proportioned that in the most unfavorable position of 
the luad the strain shall never exceed the following lim- 
its: for cast iron in direct tension, 1% kilograms per 
square millimeter, in flexural tension 3 kilograms and 
in compression 5 kilograms; for wrought iron or rolled 
iron in either tension or compression 6 kilograms per 
square millimeter.* Designers must be able to to show 
by detailed calculations that all pieces are so propor- 
tioned that these strains can never be surpassed, but 
the administration reserves the right to assign higher 
limits for very long bridges or in other special cases. 
Nothing is said regarding variation of the working com- 
pressive strain according tothe length of the piece, a 
point which we properly consider of much importance; 
Gordon's formula in fact seems scarcely to be known in 

France and Germany. 


The rolling load to be used in computation is re- 
quired to vary with the length of the span according to 
a tabulated scheme from which the following are a 
few values: 12,000 kilogiams per linear meter is as- 
signed for spans of two meters in length, 9800 kilograms 
for spans of 5 meters, 7300 kilograms for 10 meters, 
4900 for 20 meters, 4100 for 40 meters, 3700 for 60 me- 
ters, 3200 for 100 meters, and 3000 for spans of 150 
meters and upwards.{ These loads are for single track 
bridges. 

Each span is to be subjected to two tests, one bya 
stationary load and the other bya rollingload, These 
are to be made by trains equal at least in length to the 
span to be tested, the locomotive with its tender weigh- 

> ing 72 tons and each car weighing 15 tons. This train 
is to be brought upon the bridge and kept there stand- 
ing for two hours after all signs of deflection have ceased. 
For continuous bridges each span isto be thus loaded 
independently of the others and afterwards each two 
spans. No mention is made of measurements of de- 
fiections or other observations attending these tests, but 
being under official control of government engineers 
such records are undoubtedly kept in full detail. 

For the rolling load tests the train just mentioned 
passes over the bridge at the rate of 25 kilometers per 
hour, and afterwards another train com of cars 
equal in weight tothe most heavily loaded passenger 
cars passes first with the velocity of 35 and secondly 
with a velocity of 50 kilometers per hour.{ For double 
track bridges each track is to be tested independently 
and then both together, the two trains in this case mov- 
iug in the same direction with the assigned velocities. 

Ihe use of a locomotive weighing with its tender 
more than 7% tons is not allowed except by a special 
dispensation from the minister of public works. hen 
the rolling stock which is to use the bridge is consider- 
ably lighter than that of the above testing train the ad- 
ministration will decide whether or not a less rolling 
load than that given in the schedule may be allowed in 
the computations. 

For iron highway bridges the same limiting working 
strains are assigned, The computations must be made 
for the most unfavorable position of a uniform rolling 
load of 300 kilograms per square millimeter, or of ve- 
hicles closely covering the bridge and weighing if on 
two wheels 11 tons each, and if on four wheels 16 tons 
each, that being chosen which is the greatest. The side- 
walks are to be proportioned for 300 kilograms per 
square meter.{ The tests are to be made by covering 
the bridge, sidewalks included, with a load equiva- 
lent to that employed in the computation and allowing 
it to remain two hours after all signs of settling have 
ceased, and alse by the passage of loaded vehicles. 
The use of vehicles heavier than those employed in 
the computation is forbidden except by specal permis- 
sion of the préfet. 
wee per square millimeter = 1400 younds per square 
i * 

+ 1 kilogram per linear}meter equals 0.67pounds per lineal ft. 
¢ 1 kilogram per hour equals 0.62 miles per hour. 
§1 kilogram per square meter equals 0.2 pounds per square ft. 
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SEVERAL GOVERNORS’ MESSAGES. , 


Usually, there is little in the messages of State 
eovernors to interest the profession. We have read | 
many of these documents as they have come to | 
hand, and also the messages of the mayors of some 
of our large cities, in the hope of finding something 
which would indicate the policy of state and city 
governments as regard public improvements. The 
few grains which we have winnowed from the mass 
of political chaff, we now present to our readers. 

The annual message of the governor of New 
York is of chief interest, not only on account of her 
being the Empire State and containing our commer- 
cial metropolis, but also from the fact that she has 
undertaken, carried out and maintained a system of 
public improvements on a scale larger than any 
other state, and has been the most consistent and 
independent and the least inclined to ask paternal 
aid at the hands of the general government. 

The total state debt, after applying sinking fund, 
is $8,707,663.85 of which $7,750,016.29 is canal 
debt, which would ere this have been completely | 
extinguished but for the unfortunate mal-adminis- 
tration of the canals. 

We are glad to see that many of the facts and | 
conclusions presented in the extended review of the | 
canals have been anticipated by our article on the 
“Erie Canal,” to which the readeris referred. After 
reviewing the causes which led to the remarkable 
diminution of canal business in 1876, the governor 
notes the decrease in receipts during the past year, 
the balance over expenditures to be applied to the | 
sinking fund being only $5,031.33, necessitating a 
\y mili tax. The receipts were the least in 45 years 
and were due to the low toll sheet adopted in March. 
The gratifying increase in traffic, due to this and 
other causes, did not begin until July. As bearing | 
on this subject, we are glad to note the fact that the 
canal board have already adopted for the coming 
year the low toll sheet of "77, from which a large in- 
crease in tonnage is expected; we note also that 
many of the papers of New York City, and of the | 
canal cities are advocating an entire abolition of 
tolls, which no doubt is good policy, ‘but will re- 
quire a constitutional amendment. We await with 
considerable interest the report of the eminent com- | 
mission appointed to investigate the tolls policy in 
its economical aspects. 


| 





The constitution limits the expenditure on the | 
canals to the gross receipts of the previous year. 
Governor Robinson states that the only hope of ac- | 
complishing the necessary reduction is by the ap- | 
pointment of a superintendent of public works, 
provided for by the constitution, to thoroughly re- 
organize the administration, in place of the old | j 
cumbrous expensive system of an elective board, | 
with its party ramifications and corruptions. Many | 
changes were inaugurated under the previous gov- 
ernor of the state, and the appointment of a com- 
petent superintendent is the chief thing needful to | 
reorganize the administration of the 
a responsible and economical basis. 


canal system on 
Recently At- | 
torney General Farchild was appointed to the posi- | 
tion, 


but from alleged unsuitableness, he was not | 
confirmed. The old board and the spirit of the old 
ring is undoubtedly responsible for the resuit. It} 
is sincerely to be hoped that the governor will ap- | 
point some able man to the place, and that he will 
be confirmed, as thereby hangs the fate of New | 
York’s public works. The lateral canals are dis- 
cussed, but with results mentioned in a former 
article. | 
The new capitol, originally designed to cost $4,- | 
000,000, has already absorbed $8,276,615.36, a larger | 
amount than the original expenditure on the Erie 
and Champlain canals, and yet not a single apart- 
ment of the building is completed for occupation. 
Last year the governor reco:nmended the entire ces- 


| of the 


| thinkers everywhere, 


} ‘ 
| teracting 
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farther appropriations are to be made he recommends 
that they be used for completing the assembly and 
senate chambers and one or two rooms for immediate 
use, and that no other money be expended until the 
room is absolutely needed, much of which can never 
be used. The rooms alluded to can be completed 
by 1879. We notice that the legislature has since 
appropriated $300,000 for the purpose mentioned, 
and will probably add to this before adjournment. 
There 


at two to three million dollars. 

Credit is taken to the state for its prompt action 
in the July railway riots; and the evils of both har- 
bor masters and port wardens charges in New York, 

as an illegitimate tax on commerce, is sadieet and 
believed to be unnecessary and illegal. 

New York furnishes the type of city misgovern- 
ment in this country, and its proper solution is of 
vital interest to all large municipalities. 
cussion of the remedy is the least satisfactory part 
In brief, 
“a careful and well considered charter in the 
ot 


message. 


nature | 
a constitution ~ 


two houses, with a strong and responsible executive | 


head, with veto powers. 
this is the 


We make free 


have been proposed, that a meritorious charter could | 


not pass the legislature, 
subject to future 


and if it could would be 
legislative alteration, and that the 
greatest misgovernment of New 
taken place under a charter. 

The history of New York 


only illustrates 


genesis and development of city government in this | 
,| country from theoretical, 


democratic or representa- 


| tive principles, and to follow the governor's recom- 
| mendation would be to go back 


a decade or more 


in its evolution. These 


principles are working 
themselves out in a manner quite similar to the de- | 
| velopment of city government in other older coun- 


tries under quite different conditions, and the solu- 
tion which is nearing will probably be quite as dif- 
ferent but none the less effective. 


The unlimited extension of the elective franchise, | 


with its attendant evils has long been deplored by 


but no one advocates its re- 


striction in the face of the popular belief that it is 


a corner-stone of our system. But there 


silently 


is a coun- 


force working unnoticed 


abridging its effects. 


and 


which is continually Laws 


a 4 ° . °,° 
| have been and are continually passing, limiting or 
| designed to limit, 


and make chiefly advisory the 
powers of the “servants of the people” elected at 
the ballot-box, and placing these powers largely in 


the hands of boards elected by the “ servants, 


in the hands of the executive, of appointive boards 
| and legislative commissions. 


are often obtained for corrupt purposes, and termi- | 


nate finally in a general charter for cities, embody- 


| ing all these limitations, as a part of the state con- 
oe 
stitution. 


Previous to twenty years ago the history of N¢ 
York illustrates many of these changes, and at that 
time the embarassments in the local government led 
to the 


control various departments and finally transferred 


establishment of legislative commissions to 
to the State capitol nearly all the appropriate pow- 
ers of the common council. Since then the legisla- 
ture of New York has devoted itself chiefly to the 


management of city affairs, presenting 


than the legislature of a great state. 
muc 
affairs have obtained in other states. During this 
time the city has been saddled with 2400 laws, 


enough to swamp any municipality, $85,000,000 of 


debt being imposed upon her by legislation which 


she never applied, and such unparalleled schemes of 
sation of work; but $500,000 was appropriated to; corruption and plunder instituted and carried 


finish certain portions of the structures for use. If | through as have become world famous. The natu- 


2 . : . ‘ } 
is no means of knowing what it will cost to | 
| complete the structure, but it is variously estimated 


The dis- | 
the governor proposes | 
organizing a city legislature with | 


to say that 
. | 
least efficient of all the schemes which | 


York has already | 


the | 


* and | 


These results are has- | 
tened and assisted by special charters, albeit they | 


Ww i 


rather the | 


urance 0 Y: ‘ assistants | , eas " 
| appearance of a board of aldermen and assistants | and the St. Paul & Sioux City railways lapse on 
There is not | 


h consolation in the fact that a similar state of 


> 


ral reaction has followed and resulted, in 1875, in 
the appointment of a commission of able men, of 
whom Secretary of State, Evarts, 


which reported a scheme, involving extensive con- 


was a member, 
stitutional amendments, for providing, in short, for 
a city government composed of two houses,—one 
elected solely by tax-payers, which is to originate 
all appropriations, 
| and the other to be elected by the popular vote and 
to be chiefly the 


is to have veto powers. It has already passed one 


financial measures and control 


advisory. In this scheme mayor, 


legislature, and it is to be hoped that it will pass 


this one also, and then be given to the people for 
vote. Meantime much opposition is met from poli 
| ticians who truckle to all the 


unlimited 


lower sentiments of 





suffrage. Once the city goverment of 
New York has become regenerated under this 


scheme, other cities will not be slow to appreciate 


its merits. No more forcible comment can be 
made than that contained in the message of the 


| mayor of New York, in which he states that to sell 


a load of street dirt the consent of three states, and 
| 


two city departments are required 


The message of the Governor of Ohio presents 
the the State 


¥6,; 179,505.30, 


financial condition of 
The State debt 
aggregate debt (1st 


136.07 « 


an enviable 
the 
3.762 
egate debt of counties, ania 
incorporated iid s and school districts is $5,566,- 


in 
light. is and 
a 


the a 


and 2d class) is $3 


$33.03. 
i 
|} <A ditch law for the northwestern part of the 
| . . . . . 

State is advocated, the loss to ten counties for lack 


| 
of drainage 


fact 


being $1,000,000 annually. 
that 


This is due 


| to the the major the 


| held by non-residents who oppose in various ways 


part of property is 


all improvements of this character. 


As was to be expected, the greatest space is de 
voted to a discussion of the public works of Ohio, 
| their it 


| brought the subject prominently to the front. 


recent abandonment by the lessees having 


After 


reciting the fucts connected 


, the 
the legal st ps taken, 


governor ventures the opinion that the lessees 


leuse 


terms of the 


with the abandonment, and 


the 


are holden for a plain breach of contract. He states 
in favor of the 


no argument is needed to show that the state cannot 
* 


lessees, 


that should the courts decide 


| afford to abandon the canals on account of the value 
ot 


mills, manufacturing establishments and other 


| property dependent upon them—* without consider 
| ing the question of cheap transportation of freights.” 
| The $16,000,000, 


one third of the counties of the 


canals cost over and traverse 


state. Some inter 
introduced to show that thes: 


a majority of the 





esting statistics are 


counties include population and 


wealth. Has this prosperity been due directly to 
the canals their accessories, or to the facts that 
they follow fertile valley lines? We embody the 
figues given in the following table: 


Canal Counties. Other Counties 


Population (1870) Los Sor Of 1,526,111 00 
Property, (last re 

port of auditor) $862,026,351 00 $135,433,615 UO 
Taxes paid (last 

Pepors)....... ZAI STE 26 2,126,744 2s 
Increase in popu 

lation (10 yrs 28 per cent whole state 14 

per cent 

The message of the governor of Lowa presents 
little of interest. The state lias a floating debt ot 
| $340,826.56, and a funded debt of $943,056.25 
| The grants of lands to the McGregor & Missouri 


account of the non-completion of these lines. The 
for completing the state-house $461, 
| 190.24, and a $250,000 appropriation is recom 


mended. 


| estimate 


The governor enumerates 245 miles of railway 
complet ted the past year, making the total mileage 
4,110. He alludes to the leading position which 
lowa has taken on “the right of the law-making 


power to regulate railway tariffs,” discusses the re- 
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tariffs be revised and more judiciously adjusted. | one mile above Tariffville, with the loss of thirteen 
As to the bearing of the law on railway construc- | lives and the wounding of forty-six persons, some 
tion, he says: “I find that during the year 1874, | seriously, as thus far reported. 


1875 and 1876, the increase of railroad mileage in | 


We had hoped that the long series of culpable 


lowa was greater, both absolutely and relatively, | bridge “ accidents,” terminated Dec. 31st, 1876, by 
than ecither of our sister states on the north | the horrible Ashtabula disaster, with the self-im- 
and west, while those of our neighbors that ex- | posed responsibility which subsequently led to the 


hibited most decided increase were Illinois and 


He 
states that the tariff law has been very generally 


Missouri, both having laws similar to ours.” 


complied with, and recommends the appointment of 
a railway commissioner. He complains of the un- 
equal assessment of railway property, and thinks 
that the entire railway tax should be under state 
control and payable directly into the state treasury. 

The message of Gov. Smith, of Wisconsin, con- 
tains little of interest. The state debt is 
057, and the aggregate indebtedness of counties, 


9 252 - 
’ 


~~ 


suicide of that bright engineer, Charles Collins, 
would so awaken official responsibility as to make 
such scenes a thing of the past. It seems not. So 
far we can hardly find a single valid reason to miti- 
gate official responsibitity. 

Since the loss of forty-eight lives at the Norwalk 
draw-bridge in 1853, Connecticut has been quite 
free from railway accidents, those at Berlin, Windsor 
Locks, Peconsic and Stony Creek, not being, com- 

| paratively, serious. 
« The facts of this case seem to be briefly as fol- 
| lows: The river, at the present stage, is from three 


cities, towns, villages and school districts, $9,658,- | to four feet deep and the bridge is ten feet above 
545.04. The progress of the geological survey is | the water; it consists of two Howe truss spans, each 
satisfactory, and the late assistant geologist, Prof. | 163 ft. long, followed by a long trestle across the 


He notes the fact that 
“it is now conclusively settled that the state has the 
right to regulate raiJways,” and expresses gratifica- 
tion at the progress on the Sturgeon Bay and Lake 


Moses Strong, is eulogized. 


| meadows, and was built by A. D. Briggs & Co., of 
Springfield, Mass., and completed in Decem- 
| ber, 1870. 

| The first engine had about cleared the west span 


Michigan ship canal, designed to shorten the dis- | and entered upon the trestle when that span gave 


tance from Green Bay to Lake Michigan, and pro- 


completely away near the river pier; the first loco- 


vide a harbor of refuge. The work is half done, | motive was precipitated to the ground in an effect- 


and will probably be completed in two years. 





The message of Gov. Hubbard, of Connecticut, 
gives the State debt as $4,967,600, and states that 
the new capitol at Hartford will be completed with- 
in the original estimate [a most remarkable fact} 
of $2,500,000. Of this $2,000,000 was appropria- 
ted by the State, and $500,000 by the city; and 
there has been expended of State funds, $1,513,500, 
and of city funds, $297,000. The building will be 
completed before the next legislative session. 

He recommends the appointment of commis- 
sioners who, in conjunction with commissioners of 
New York, shall settle the disputed boundary lines 
on the south and west. He also wisely recommends 
an act prohibiting increase of railway capital stock, 
except by permission of the legislature on the 
recommendation of the railway commissioners. 

The most interesting portion of the message is in 
relation to “Storage Reservoirs and Dams.” After 
alluding to the breaking away of the Staffordville 
storage reservoir last spring, and reviewing the 
legislative action regarding this subject, he recites 
the conditions, circumstances and dangers attending 
the construction of such dams and reservoirs, and 
concludes as follows: 

*T suggest, then, the a of a Board of 
Civil Engineers, charged with the supervision of 
reservoirs and reservoir dams, and that no such 
structure be built, enlarged or materially altered 
without the written sanction first obtained of such 
Board, nor until the plan and specifications thereof 
shall have been approved by them, nor be put to 
use until the work shall have been completed to 
their acceptance ; and that it shall be the duty of 
said Board to examine any existing reservoir or 
dam, on written compiaint by any three persons 
claiming to be endangered. thereby, and to order 
such repairs or alterations thereof as they shall find 
necessary for the protection of life or property, with 
ample powers to enforce their orders.” 





The lengthy message of Gov. Stone, of Mississippi, 
contains nothing of engineering interest. The 
proper debt of the State is less than $900,000. 








THE FRAMINGTON BRIDGE 

On the Connecticut Western Railway, at about 
10 p. M, of the 15th inst., the train of two coupled 
engines, one baggage car and nine coaches, bound 
for Millerton, and containing about six hundred 
passengers, returning mostly from the Moody and 
Sankey meeting at Hartford, was partially wrecked 





DISASTER. 





| ual wreck; the second locomotive and baggage car 
went down in an upright position, one truss falling 
upon them; the first coach was whirled around par- 
allel to the river, sinking to the bottom ; the second 
coach went down endways on the first car, convert- 
ing it largely into kindling wood, the rear end re- 
maining on the bridge, and the third coach occu- 
pied a similar position, but swerved to the left and 
not resting on the first coach; the balance of the 
train remained upon the track. 

The Railroad Commissioners examined the bridge 
two months ago and pronounced it safe. So be it! 
Some railway men who have examined the structure 
since venture the opinion that the structure was in- 
sufficient for two coupled engines. The engines are 
reported to the Commissioners as of the thirty-five ton 
class, ¢, e. including coal and water, although the rail- 
way Officials report one as weighing twenty-eight, and 
the other thirty-two tons, or sixty tons, coupled. 
The broken timbers are said to be sound although 
residents of the vicinity assert unqualifiedly that the 
bridge was rotten. One man says he has kicked 





“punk” out of the rotten timbers. Another says 
that as he stood at the depot in Tariffville and no- 
ticed the make up of the train, he waited in sus- 
pense to see whether it would pass the bridge safely, 
and while waiting, heard the crash. One director 
of the road says he had long thought the trestles 
on this road weak, and had intended to bring the 
matter up before the Board the day previous. A 
former director says he had anticipated such an ac- 
cident for some time. All this may mean much or 
little. Of course, all sorts of rumors and _ theories 
of the disaster are afloat, and the true cause will not 
probably be settled until the coroner's jury, direct- 
ed by expert skill, makes its report. Meantime it 
seems reasonably certain that some one is criminal- 


| ly responsible. 


We notice that in their last report the Illinois 
Railroad Commissioners suggest that good might 
result by authorizing the empolyment of experts to 
examine and report upon the condition of bridges, 
tunnels, crossings and road-bed. Would it be wise 
to make one or all of such a commission experts in- 
stead of grangers and commission men. It would be 
interesting to know if any of the Connecticut com- 
mission are experts or that they ever employed ex- 
perts. This commission consists of Messrs. Wood- 
ruff, Bacon and Arnold. 


THE New York World has been devoting much 
space to the dirty streets of New York, which, we feel 


surg, cannot take the premium for filthiness over those 
of Chicago. In its issue of the 11th inst. it presents 
the text of a bill which it thinks adequate to the case. 
Its provisions are simple and to the point, and it or 
something similar should be adopted by our cities. 
Even Chicago might be pulled out of the mire by such 
an ordinance. In regard to New York the World re. 
marks : 


1. That the streets are not cleaned. 


2. That the city pays money enough to have the 
streets cleaned. 





THE Railway World (Philadelphia) of last weck 
puts ashes upon its h ad and tears its nether garme ts, 
over the prospect that the proposed pipe line from the oi! 
regions to Baltimore, if constructed, will destroy vast 
interests vested in oil refining and transportation, and 
appeals in the name of all to the Pennsylvania legis 
lature to stop instantly all such nefarious and perfidious 
schemes. The arguments adduced are quite similar to 
those used at the introduction of the spinning jenny 
and later by that eminently respectable and conserva- 
tive nation, the Chinese, on the introduction of a short 
railway into the Flowery Kingdom. 








UNIVERSAL EXPOSITION 
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Rules and Information for Exhibitors —Summary 
of the Principal Regulations Issued by the Fiench 
Commissioners, Specially Affecting Foreign Exhib. 
tors. 


1. The Exhibition will open on the 1st of May, 1878, 
and will close on the 31st of October, 1878. 

2. Goods will be admitted into the Exhibition from 
the 1st of January, 1878, to the goth of March, both 
days inclusive. 

3. Objects of great value may, by special arrange- 
ment, be received later than the 30th of March. 

4. Goods must be in their places and all arrange- 
ments completed by the 15th of April. After this date 
the General Commissioner will dispose of any space 
not occupied or only partially occupied. 

5. There will be no charge for space. 

6. The Exhibition precincts being constituted a bond- 
ed warehouse, there will be no duties to pay for any 
goods except such as are intended for consumption, and 
these will only be liable to the duties levied on similar 
products of the most favored nation. 

7. All objects exhibited will be protected against pi- 
racy of inventions or designs. Upon this subject ex- 
hibitors are referred to Appendix No. 11 to the Gen- 
eral Regulations. 

8. The General Commission will take precaution for 
the preservations of all objects in the Exhibition, but 
will not be liable for loss or damage of any kind. 

g. There will be no charge for flooring, except in the 


Machinery Gallery. 
10. A limited quantity of steam, gas and motive 


power will be supplied free of charge. 

11. The placing of heavy objects requiring special 
foundation or adjustment may, by special arrangement, 
begin at an earlier period than the first of January. 

12. Exhibitors are free to insure their goods. 

13. All cost of packing, transport, unpacking, fitting. 
placing and care of goods, storage of empty cases and 
return of goods, provisions and placing of velariums 
or ceilings in the Exhibition, special earthworks, etc., 
in the gardens, and all charges for decoration, author- 
ized by the General Commissioner, are to be borne by 
the Exhibitors. 

14. The General Commission will not take charge of 
empty cases, 

15. No modern work of art will be admissible if ex- 
ecuted before the Ist of May, 1867. 

16. Noxious and explosive substances will be pro- 
hibited as usual, and the General Commissioner re- 
serves the right of excluding any object which may 
seem to him to be inconsistent with the purpose of de- 
corum of the Exhibition. 

17. There will be no constructions in the gardens 
illustrating national dwelling houses etc. 

18. All goods will be exhibited under the name of 
the person who has signed the application for admis- 
sion. ,* 

19. No article may bewithdrawn before the close of 


. 


the Exhibition without the special consent of the Gen- 
eral Commissioner. 
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20. All goods must, under penalties, be removed be- 
tore the 15th of December. 1878. 

21. The General Commissioner will not correspond 
directly with foreign exhibitors. They must address 
all communications through the Commissions of their 
respective countries. 

CIRCULAR TO EXHIBITORS.—RULES AND INFORMATION 
FOR EXHIBITORS. 


1. The space granted to any exhibitor within the 
building is available floor space, exclusive of the inter- 
mediate passages between the exhibits. 

2. All platforms, counters, partitions, show-cases 
and appurtenances, must be erected at the expense of 
the exhibitor. No particular form is prescribed for the 
cases, counters, etc., but they mnst not exceed the fol- 
lowing heights, without special permission from the 
Commissioner General. 


Show cases and partitions.—Fifteen feet above the | 


floor. 

Counters.—Two feet ten inches above the floor. 

3. In order to insure the advantageous and satisfac- 
tory location of products exhibited, applicants for space 


desiring to erect show cases, counters or partitions, | 
should furnish to the General Commissioner a scale | 


drawing or tracing, showing clearly the elevation and 
ground plan of the same, and especially indicating the 
sides of the cases intended to be open for inspection. 

4. Exhibitors desiring to display products pendent 
from the roof trusses, must in every case obtain special 
permission to that effect from the Commissioner Gen- 
eral. 

No exhibitor will be permited to display products in 
such a manner as to obstruct the light or vistas through 
the avenues and aisles, or occasion inconvenience, injury, 
or disadvantageously affect the displayof other exhibi- 
tors. 

5. Signs will not be allowed to project beyond the 
floor area of the space alloted, nor will signs made of 
canvas or paper be permitted. The size of all signs 
will be subject to approval. 

6. The avenues remain under the control of the 
French Commissivn; and no trophies, 
portals, fountains or other special exhibits will be per- 
mitted in them except by sj ecial permission. 

7. Exhibitors’ business cards, circulars, and samples 
may be placed within their space for distribution, but 
visitors shall not be solicited to receive them. 


8. When the allotment of space is definitely made, 


each exhibitor will be notified and furnished with a per- 
mit for space. 

g. Allexhibits must be in position and finally ar- 
ranged not latter than April 15th, 1878. 

10. The government of the United States will fur- 
nish transportation from the warehouse in New York 
city to Paris and return free of charge. 

11. Exhibitors will be permitted to select agents to 
have charge of and watch their exhibits, their authority 
to said agents to be filed with the Commissioner Gen- 
eral. ‘lheir appointment to entail no expense to the 
United States. 


THE CASCADE CANAL, 


In the latter part of 1876, Congress made an appro- 
priation of $90,000 for the construction of a canal 
around the Cascades of the Columbia river, in the state 
of Oregon, and in November of that year the work of 
the necessary surveys, plans and estimates was placed 
in charge of Col. John M. Wilson, corps of engineers 
U.S. Army. 

A party was at once placed in the field under the 
charge of Mr. C. M. Bolton, assistant engineer, and the 
necessary surveys were completed and the line located 
by the middle of January, 1877. On the sth of Feb- 
ruary a preliminary report was submitted to the Chief 
of Engineers, which was laid before Congress by the 
Secretary of War on February 26, 1877. 

Early in April the U. S. engineer in charge submitted 
to Washington a complete report, with detailed plans 
and estimates, and a chart showing the location of the 
proposed canal. 

The report was laid before the Board of Engineers for 
the Pacific coast, which board visited the Cascades 
as soon as the freshetof 1877 had subsided, and spent 
three days in going over the ground. The result of 


decorations, | 
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their deliberations was submitted in a report to Wash- 
ington in Sept., 1877. The lecation selected was ap- | 
proved, and some minor changes made in the dimen- | 
sions of the locks. This report was approved by the 
Chief of Engineers and the Secretary of War, and nego- 
tiations are now in progress to obtain possession of the 
land. 

The line of the proposed canal commences on the 
Oregon side of the river, just above the main rapid, runs 
through a plateau covered with heavy bowlders, min- 
gled with sand and gravel resting upon bedrock and 
closely hugging the Oregon shore, is continued after 
the fall is made in the river proper by a crib-work 
breakwater about 4,050 feet long. 

The excavation through the plateau will be upon a 
line 3,150 feet in length, including the guard gate and 
two locks, and after the fall is made it will continue 
where necessary for 4,050 feet further within the line 
of cribwork. 

The dimensions of the canal will be as follows: 

Total length including breakwater. .... ....7,200 ft. 


| Width in cutting at surface at low water... 58 ft. 
| Width in cutting at bottom at low water... £0 ft. 
Depth at high water over mitre sill....... 63 ft. 

Depth at low water over mitre sill........ 8 ft. 


| The total fall from the upper to the lower landing, a 
distance of about five and two thirds miles, is thirty 
eight and four-tenths feet; 26 feet of this is in the first 
mile and a third, the rest being distributed over a dis- 
tance of four and one-third miles. 

| The fall of 26 feet at low water will be overcome by 

= locks, of lifts of twelve and fourteen feet respec- 
tively; these locks will be 300 feet long by <0 feet wide, 
the walls of solid masonry, the lower lock 
feet high. 

At the upper end of the canal will be a guard gate, | 
and it will be connected with the locks by a cribwork 
filled with stone, carried up to high water mark. The 

| breakwater running below the rocks will also be a crib- | 


seventy-two | 


work filled with stone and carried to high water mark. | 
The canal will be constructed so as to pass steamers at | 
all stages of the river, except when closed by ice 

As soon as the title to the land is vested in the Unit- 
ed States, operations upon the construction of the canal 
| will becommenced.— Oregonian, 

eliboe 

| AUSTRALIAN OPINION OF THE AMERICAN | 
RAILWAY SYSTEM. 


The report of the Commissioners for Victoria to the | 
American International Exhibition says of American | 
railroads: ‘‘The Americans are justly entitled to the | 
highest rank in the mechanical arts and appliances. | 
The simplest hint of a mechanical idea is by their na- | 
tive ingenuity, perseverance and mechanicat skill, work- | 
ed out to proportions which any one who has not | 
| resided among them would scarcely conceive; hence it | 

is that the railroad system has been extended by means 
| of the street tramway, one might almost say to their | 


very ‘firesides.’ The process of making adequately | 


good roacs for the interior traffic of their cities was 
much too tedious and slow for them. Whether time 
will not effect a change in this resrect, and whether 
their finest cities will, in the future, be given up to the | 
| Street tramway and its car, or whether they will afford, 
by means of really good roads, an unimpeded traffic for 
all classes of vehicles, remains to be seen.” This on | 
the subject of railways; ‘The Americans never tried 
to make a good common road, and the railway system 
was introduced at the nick of time, and was quickly and | 
universally adopted. It is the West which owes most 

| to railways, for in the Eastern States the rivers are 

| open for seven months of every year, bringing cargo and 

passengers to the cities upon the coast. Communica- 

tion between the North and South, between New York, 

Boston or Philadelphia and New York, was conducted | 
by a combination of boats plying between rivers and in- 
land seas, and stage coaches. 








In the East the railways | 
have only added to the facilities for locomotion. 


scarcely too much to say that they have called the 


West into existence. Grain and heavy produce find | 


their way from Chicago to the sea by a long and tedious 


lake, canal navigation during the summer months, but | 
emigrants would scarcely have submitted to the incon- | 
veniences of a month’s journey to reach a city which 


is brought by the express train to within thirty-six hours 
of New York or Philadelphia. The long, tedious and 


| cap tal. 


| rendered communication difficult and circuitous. 


| sa, stretching 400 


| across a chasm of over 500 feet 


| to protect travelers. 
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dangerous journey across the plains from St. Louis or 
Chicago to San Francisco, when compared with the 
facility with which the journey if accomplished by the 
Union Pacific and Central Pacific Railway, shows the 
difficulties which would have attended the colonization 
of the Western prairies from the Atlantic seaboard if it 


| had not been for the discoveries of Watt and Stephen- 


son. But for the introduction of railways Omaha would 
be practically further from Liverpool than Melbourne 
actually is.” 

<_< 


OLD BRIDGES IN CHINA. 


The most remarkable evidence of the mechanical skill 
he 
{ 
According to 


and science of the Chinese at an early period, is to 


the 


which is assigned to the Ham dynasty. 


found in their suspension bridges, invention « 


the concurrent testimony of all their historicaland geo- 
graphical writers, Sangleang. the commander of the 
army under Kaou-tsoo, the first of the Hams, under- 
took and completed the formation of roads through the 
mountainous province of the Shensa, to the west of the 
Hitherto, its lofty hills and deep valleys had 
With 
a body of one hundred thousand laborers he cut pas- 
sages over the mountains, throwing the removed soil 
into the valleys, and where this was not sufficient to 
raise the road to the required height he constructed 
bridges, which rested on pillars or abutments. In an- 
other place he coneeived and accomplished the daring 
project of suspending a bridge from one mountain to 
another over a deep chasm. The bridges, which are 
called by the Chinese writers, very appropriately, flying 
bridges, and are represented to be numerous at the pres- 
ent day, are sometimes so high that they cannot be 
traversed without One 


from 


alarm. 
feet 


still exists in Shen- 


mountain to mountain 


Most of these flying 


| bridges are so wide that four horsemen can ride on 


| them abreast, and balustrades are placed on each side 


It is by no means improbable (as 
Mr. Pautheier suggested) that as the missionaries to 
China made known the fact over a century and a half 
igo that the Chinese had suspension bridges and that 
many of them were made of iron, the hint may have 
these for similar 


been taken from 


construction by 


| European engineers. 


- ° 
RAILWAY CONSTRUCTION FOR SIX VEARS 
ENDING 


1397 
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We take the following interesting table from the 


Railway Gazette of Jan. 18th. 








Total 
at end 
1572. 1973- 1974. ITS 1376. 1877. of 1877 
Alabama...... 134 2 8 o ° 1% 1,740 
Alaska.... o 0 o o o o oO 
Arizona... ° o o o o o Oo 
| Arkansas ......... 136 247% 18 331% 49 o 288 
California. ....... 195 85 14048 155 = 344% 230 2,158 
Colorado. ... 105 121 23 rrr 154% 115 1,072 
Connecticut . oc 25 29 o 2r 7 3% 21 
WORMED b  cvcce 210 sole o °o o °o 20 
Delaware 2% 2% 0 s o o es 
Florida 10% o 1s o oO < 450 
Georgia. pyres 46 «122 5 + 42 o 2,306 
BRON bo cccccvcewes ° o o o o °o ° 
Illinois .... wad 656% 274% 231 zoo. 5S — 74318 
Indiana....... 183 54% 209% 10% 724% 16 4,019 
Indian Territory 142 °o o 9 2 ° az 
| re 452 03 54 43% 96% 150% 4,090 
Kansas........+-+. 445 30 or o 76 561% 2,324 
Kentucky ..>. 143 65% 31 Oo 138 25% 1,503 
Louisiana o °o o o 2 S4t 
DE ceductcensee 62% oO 37% 10 20 o 1,000 
Maryland - 1% 4 12 17 1s o 1,107 
Massachusetts. ... 37 «117% 27% 36 5 17% 1,354 
Michigan 57" , 199 > 30 40 50 345! 
Minnesota ........ 307 45 30 °o 34 «210 2,230 
Mississippi........5 22 7 7 °o iT) o 1,044 
Missonri cna 314 236163 27 «1094 16 3,162 
Montana... od o o °o o oO ° ° 
Nebraska ..%...... 212 41 o 22 52 69 1,219 
Nevada ....... 8 ns 40 64 °o o 680 
New Hampshire . 43 60 45 5% 9% 18 958 
New Jersey - 093 pe Bw 734% 8 Silg 1,652 
New Mexico.... o o 9 oO 0 oO ° 
| New York........ 435 24244 125% 200 60% 151% $677 
North Carolina.... 60 1s ZT 13 43 27 1,507 
Obie sive cccessi. se GIG 1724 26 275 236 4933 
Oreyvon.... os S2 0 ° °o o 0 251 
Pennsylvania. ..... 251 203 19144 136% 904 142% 6,125 
Rhode Isiand...... ° 22 14 ° 9 9% 861 
South Carolina 88 8S o 1s 17 40% 15304 
Tennessee......... 1§ 814 o ° 74 21% 1,067 
br - -- f eT — 
Texas ...-+6200--0+ 30 385% 7S 444 397% 179 ~~ 2,264 
Bo Terre reer 57 85 59 27 o 20 BBS 
Vermont Sesoccccee 3! 53 5 32 ° 7 I 
Virginia .......... 49% 30 7o% o 10 16% 1,666 
Washington Ter.. 40 50 6 o ° sayeth 
West Virgima.... 76 36% ° o o 23 607 
Wisconsin ........ 450% 3204 102 23 «123% 54 «= (4,761 
Wyoming Ter..... ° o ° ° ° 5 
Pertheicive os 7:340 3,883 2,025 1,561 2,420 2,199 79.669 





28 


ee 


ENGINEERING NEWS. 





WATER SUPPLY OF AMERICAN CITIES. | or wrought tron, may be safely used for the transm.is- 





BOSTON. 
(Continued from page 12.) 


ward in the city had an association called the Water 
Union; these associations used every means in their 
power to obtain the Act, and to get it accepted by the 
people. 

COMMISSIONERS AND THEIR DUTIES. 


The following relates to the appointments of Com- 
missioners and their duties: An Ordinance was passed 
by the City Council to regulate the proceedings of the 
Commissioners to be appointed under the Act; section 
first of which provided that the Commissioners should 
receive a salary of $3,500 per annum each, payable 
quarterly. 


| 
i 


i 


sion of water as far as health is concerned,” but they do 
not recommend their use. They state, on the contrary, 
that “iron is easy of oxidation.” that it ‘‘ impairs the 
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well adapted to the purpose, with the exception of their 
liabilities to corrode by the action of the water within, 
as well as the effects of moisture on the external sur- 
face. They are stronger than lead, and not more ex- 


| purity of the water, and in small pipes is liable to ob- | pensive. They can be made of any desirable «imen- 
At the time of the acceptance of this Act, nearly every | struction from the accumulation of its oxide,” j 


effectually tinned throughout by reli:ble workmen area 
safe material for the transmission of water, “ so long as 
the internal coating keeps in repair,” \vat the guarded 
terms, in which this opinion is stated, imply a doubt of 
the durability of such an internal coating. 

They state that /eaden pipes, in certain waters, and 
under certain ci:cumstances, are known to communi- 
cate a highly deleterious quality to their contents, yet 
that a “large portion of the population of Boston, 
Philadelphia, New York, and London, have for years 
consumed the water introduced from various sources 


Section second, that they should have full power and through leaden pipes, with apparent impunity ;" but, as 


authority to take or purchase land, make contracts, and | has been remarked above, they do not recommend the 


provide materials. 

Section third, made it the duty of the Commissioners 
to tike the entire charge, and oversee the constructi n 
of the works, 

section fourth, provided that they should furnish the 
City Council with estimates from time to time, to enable 
them to raise the required funds. 

Section fifth, provided that they should make a return 
to the Mayor of all estates taken, with a full description 
of the same. 

Section sixth, provided that in the event of any law- 
suit. the Commissioners should aid and assist the Coun- 
sel to defend the same. 

Section seventh, provided that they should keep a 
correct Record of their proceedings, and that they 
should report in writing, once a month, to the Commit- 
tee on Water; and once in three months, to the City 
Council. 

Section eighth, gave the Commissioners power todraw 
drafts on the Treasurer from time to time, to pay ex- 
penses ; said drafts first being countersigned by the 
Mayor. 

Section ninth, provided that the above Ordinance 
could be altered or amended, except the clause relating 
to the salaries of the Commissioners, at the discretion 
of the City Council. (See City Document No. 14%. 
for 1846.) 

On the fourth day of May 1846, Messrs. James F. 
Baldwin, Nathan Hale and Thomas B. Curtis, were 
chosen by the City Council as the Commissicners under 
the Act, and were duly notitied of their election, which 
they accepted on the eleventh. 

On July 4th, the Citizens were supplied on Boston 
Common with Long Pond Water, for the first time; 
this was accomplished by the enterprise of a few of the 
citizens, who had the same brought into the city in bar- 
rels for that purpose. 


» THE GROUND WAS FIRST BROKEN 
FOR 
THE AQUEDUCT AT LONG POND, 
AUG. 20TH. 1846. 
And on that day the name was changed from 
LONG POND, 
TO 
LAKE COCHITUATE; 
Its Original Indian Appellation. 
BEST MATERIAL FOR PIPES OF DISTRIBUTION. 


August 14th, 1848, the Commissioners sent in their 
Report, covering sixty-seven pages, on the best material 
The Board 
of Consulting Physicians made their Report, on the 


to be adopted for distributing water pipes 


same subject, on April 5th, without recommending any 
material. ) 

As this is a question in which everybody is interested, 
many extracts will be taken from that Report of the 
They say: The Board of Consulting 
Physicians made a Report on the various substances 
which have been used for water pipes, to which they 
The authors of the Re- 
port do not, however, recommend any material for the 
use above specified, nor have they expressed an opinion 
as to that which is entitled to a preference for this pur- 
pose. 

They have expressed the opinion that “ pipes of cast 


Commissioners. 


have given careful attentiun. 


| 
| 





u-e of this or any other material. The doctors simply 
dul not know anything about water pipes. 

The Water Commissioners were therefore under the 
necessity of deciding independently of any such recom- 
mendation, by the aid of such information as they were 
able to obtam from the above Report, and from other 
sources. 

They say, “In coming to a decision upon the ques- 
tion, we have given careful attention to the information 
and opinions of the scientific gentlemen who replied to 
the inquiries addressed to them by the Board of Con- 
sulting Physicians, and particularly to the results of the 
very thorough investigation and experiments of Pro- 
fessor Horsford, of Harvard University. These results 
appear to us to be of great value, and in corrobation of 
the great mass of evidence derived from a very exten- 
sive observation of the use of leaden pipes for the sup- 
ply of cities and towns, for a long series of years, entirely 
satisfactory and conclusive.” 

They then state, that while this investigation was go- 
ing on, they had been using one and a half and two 
inch diameter iron pipes; that the cost of this descrip- 
tion of pipes, including the laying down, was much higher 
than lead. ‘* There is also a further objection to the 
use of these pipes, that with the greatest caution which 
can be used in laying them, they are more liable to be 
broken than pipes of lead, or other flexible metal. In 
the mean time, we have given attention to experiments 
which have been made of pipes constructed of various 
other materials. Tin has been used for coating the in- 
ternal surface of pipes of iron, lead and copper, for the 
purpose of preserving them against the action of the 
water. Pipes of each of these descriptions have been 
strongly recommended, on some limited experience, but 
we are of opinion that there is not sufficient evidence of 
the durability of the coating, in either form, to justify 
its adoption for general use. Pipes of block tin appear 
to be in some respects preferable to either description of 
those formed of other metals, and merely coated with 
tin. _The cost of tin per pound is about four times that 
of lead, but as it is of greater tenacity than lead, a 
smaller quantity of metre] serves to give the pipes a 
sufficient degree of strength, so that pipes composed of 
block tin, of suitable thickness, can be procured at 
about double the cost of pipes of equal strength com- 
posed of lead. But the experiments detailed in the re- 
port of Professor Horsford, as well as information de- 
rived from other sources, show that tin is gradually dis- 
solved by the Cochituate and other similar waters; and 
that the decomposition does not in a short time cease. 
like that of lead in the same water, but continues, as far 
as any experiment has been made, indefinitely. Tin is 
liable to rapid decomposition, by being brought in con- 
tact externally with certain acids and gasses, to which 
in various positions, it will be exposed. Whether any 
sensibly deleterious effect upon the water is produced by 
the gradual decomposition of the tin pipe, is a question 
which has not been satisfactorily determined ; but for 
reasons bricfly stated, we are of opinion that, indepen- 
dently of the question of comparative cost, tin is no 
better adapted for the distribution of the water of Co. 
chituate Lake, than Jead, and that probably it would 
prove less durable. 

“Pipes manufactured of malleable iron are used to 
some extent, in various places, for the distribution of 
water for domestic uses. They are, in every respect, 





| sions, and are not liable, like cast-iron, to be broken by 
They have expressed the opinion that co*per pipe, | 


an unequal pressure on the diflerent parts. The expe- 
tience of their use, however, so far as it has.come to 
our knowledge, is too limited to enable us to form a 
positive judgment of the force of the objection above 
mentioned. 

“Tt has been apprehended that the effect «f rust 
would be such as to render the water unfit for use in the 
washing of clothes and linen, and that in process of 
time, it would close the aperture of the pi; e. 

“ Pipes formed of sheet iron, coated internally with 
hydraulic cement, have been recently introduced, and 
they promise to be highly useful under certain circum- 
stances. Where laid in the earth, and in situations ex- 
posing them externally to moisture, they are protected 
bya covering of hydraulic cement, which, besides pre- 
serving the iron against rust, gives an additional strength 
to the pipe. Whether they can be economically used 
for the distribution of water from the mains has not 
been fully determined by anv experiment within our 
knowledge.” . 

After speaking of the experiments made by Professor 
Horsford, they say: ‘* These experiments demonstrate 
that the action of the comparatively pure water of lakes 
and rivers upon bright bars of lead, which on their im- 
mersion in it, is distinctly perceptible, ceases after a 
period of a few days; and this immedutte «ction of the 
water upon the surface of lead, forms a coating, which 
Jor all practical purposes is impervious to water, and 
entirely insoluble in tt. This coating remains un. 
changed during any period in which it has thus far been 
immersed ; its appearance after some months or years of 
immersion, in the case of the Croton, is quite the same 
as within three or four days from the first immersion. 
The water on tke first and second days in which the lead 
is so immersed, and during the continuance of any per- 
ceptible action on the surface of the leaden bars, shows 
traces of a mixture of lead, on trial by the ordinary 
tests; but on the repeated removal of this water, and 
substitution of other water from the same sources after 
the coating is formed, no trace of lead is discoverable by 
the most effective tests, after any length of exposure of 
the water to contact with the lead, which will ordinarily 
occur. 

“It has, however, never been doubted by those who 
have investigated this subject, that the water of wells 
and springs of certain descriptions, and in certain situ- 
ations, exerts a much more powerful and a continued 
effect upon Jead with which it comes in contact, and 
that cases of paralysis, cholic, and even death, have 
been traced to the drinking of water contaminated by 
this | oisonous mixture. The negative evidence that no 
well authenticated cases of these diseaves have occurred, 
in consequence of drinking the waters furnished by the 
Public Water Works of the Cities of London, Philadel- 
phia, New York, and many other places, when distri- 
bated through leaden pipes, authorizes the belief that 
the scattered cases of disease of this description, which 
have been usually traced to the use of water from wells 
and springs, have arisen from some property peculiar to 
the water from those sources, and are not common to 
water derived from lakes and rivers.” 

After speaking of experiments made by Professor 
Horsford, they say: “that in a letter from him dated 
July 25th, he expressed the following opinion ; ‘ without 
an attempt at further enumeration of the conclusions at 
which I have arrived, I may state, with whatever em- 
phasis uninterrupted investigation from the first of last 
February until uow may justly give to the opinion, that 
Cochituate water may be served from leaden pipes, con- 
nected uith iron mains, without detriment to health. 
The opinion here expressed would command a high de- 
gree of confidence if it stood alone. Confirmed as it is 
by an abundance of collateral testimony, derived from. 
long experience, we consider it entitled to entire confi- 
dence’” They then give the testimony from several 
parties in New York, Philadelphia, London, Paris, Bal- 
timore, Albany, Troy, and several other places, all con- 
firming the opinion expressed jy Professur Horsford ; 
and add, “we have therefore, on these consi erations, 
resolved to use leaden pipes, for conducting the water to 
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| 
houses.” “* Having thus expressed our views in regard 
to the material of which the pipes should be composed, 
we proceed to comply with the Order of the City Coun- 
cil, ,requesting our opinion ‘as to the best and most 
economical. mode of introducing water i: to private | 
houses.” From this part of the Report of the Ca 
| 





mittee, we make the following extract: “The pipes 
should be five-eighths of an inch in diameter, weighing 
about three pounds to a foot in length, and be carried | 
through such part of the cellar as will afford the best | 
protection from frost; and in conducting the pipes | 
through a house. they should be carried near a chimney, | 
or in such position that they will be protected against | 
freezing. 

* All pipes not thoroughly protected, should be laid 
with such an inclination as will admit of their being | 


emptied, when there is danger from cold, by opening a 
discharge cock, to be placed at the lowest point 

“Pipes passing through coal cellars and other ex 
posed places should be carefully protected; all pipes 
should be so placed as to be accessible, for examination 
or repair; and to every stopcock should be attached a 
vacant pipe, or other air chamber above-it, which, by 
the compression of the air on the sudden shutting off 
of the water, may serve tu relieve the pipe from the 
shock of what is called the water hammer. Otherwise, 
on account of the rapidity of the current, from the | 
pressure of so high a head of water as will rest on the | 
pipes throughout the greater part of the city, they will | 
be liable to burst, or to be gradually expanded by re- 
peated shocks.” 


This Report was signed by two of the Commissioners, | 
Messrs. Hale and Curtis. 

On the Eleventh of September, the Commissioners 
notified the City Council that the main pipe for con- 
ducting the water into the city would be laid on or be- | 
fore the 25th day of the ensuing October, A. D. 1848; 
and would be in readiness for introducing the water on | 
that day. 

A public celebration of the event was ordered by the 
city, and was .duly carried out on the appointed day | 
with great eclat. Boston had * soft water.” 

(To be Continued.) 
—_—_e-~<>-o-— 
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REPORT OF THE BOARD oF ENGINEERS IN REGARD | 


. | 
To THE TWENTY-TWO FT, CHANNEL. 


Niw Orteans, La., Yan 5, 2878. | 


Hon, George W. McCrary, Secretary of War, Wash- 
ington, D.C.: 


Sir—In compliance with your orders of the 2ist 
ult., we proceeded to Port Eads, arriving there Sunday 
evening, Dec. 30, 1877, and made “a personal anil 
thorough examination of the work now in progress un- 
der charge of James B. Eads, for the improvement of the 
South Pass of the Mississippi river,” and have the honor 
to report as follows: 

Before proceeding to more general views and recom 
mendations, we present the following answers to your 
interrogatories : 

Interrogatory 1.— What depth and width of chan- 
nel have been secured through the South Pass of the 
Mississippi river to deeper water in the Gulf of Mexico.” 

Answer—There is a channel nowhere less than 200 
feet wide and 22 feet deep from the South Pass between 
the jetties to the deep water of the Gulf of Mexico, 
the width between the 22-{t. curve varying from 200 feet 
to more than £00 feet. A practicable channel of 22.4 
feet exists through the whole extent of this portion of 
the Pass. At the head of the Pass a channel 264 feet 
wide and 22 feet deep exists, and a practicable channel 
of 23 feet deep is also found. As to the main body or 
length of the Pass, we would respectfully refer to the 
report of July 24, 1877 (the seventh), * upon the im- 
provement of the South Pass of the Mississippi river. 
Some changes have ocurred in widths and depths since 
Marinden’s U.S. Coast survey in 1575, but none mate- 
tial to be considered at present. 

Interrogatory 2.—“\las such depth and width of 
channel been obtained by the action of such jetties and 
auxiliary works as are contemplated by the terms of the 
act of Congress aforesaid?” 

Answer—Section 4 of the aforesaid act authorizes 
Jas. B. Eads and associates **to construct such perman- 
ent and sufficient jetties and such auxiliary works as are 
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necessary to create and permanently maintain, as here- 


after set forth, a wide and deep channel between the 


South Pass of the Mississippi river and the Gult of 
Mexico, and for that purpose he may construct in the | 


river outlet or pass, and likewise in the Gulf of Mexico, 
such walls, jetties, dikes, levees and other structures, 
and employ such boats, rafts and appliances as he may 
in the prosecution of said work deem necessary.” 


Section 5 of said act provides ( mong other things) | 


that “when a channel of twenty feet in depth, and of 


not less than two hundred feet-in width, shall have been | 


obtained by the action of said jetties and auxiliary 
works, five hundred thousand dollars shall be paid ; and 
when a channel of twenty-two feet in depth and two 


hundred feet in width sha] have been obtained by the | 
action of said jetties and auxiliary works, five hundred 


thousand dollars shal! be paid, etc.” 

We have already, in our answer to the first interroga- 
tory, reported that a chanrel “twenty-two feet in depth 
and two hundred feet width” 


in has been obtained. 


| The interrogatory now to be answered is, “ has such 
depth and width been obtained by the action of such 


jetties and auxiliary works as are contemplated by the 
terms of the act of Congress?” 

The condition of payment, #e., that the specified 
depth and width shall be obtained by the action of “ such 
jettes and auxiliary works,” leads us into the considera- 
tion of what is meant by auxiliary works. As (¢hese in 


the language of the law are coupled with the “ perman- | 


ent and sufficient jetties” which are to be constructed, 


| and as further on he is more specially authoriz d to con- 
| struct in the river outlet or pass, and likewise in the 


Gulf of Mexico, “such walls, jetties, dikes, levees, and 
other structures,” etc., etc. all of which appear to be 
structures fixed in location and attached to the bottom 
of the river, outlet, or pass, or as levees to the dry land, 


a rigid interpretation would appear to exclude the use | 


or rather to prohibit payment for, channel depths and 
widths, obtained with the aid of the well-known pro- 
cesses of “scraping,” “stirring up the bottom,” or 
“ dredging,” and there can be no doubt that had either 
or all of these last-named means been the main agent 
or agents of obtaining the specified depths, payment 
could not under the conditions of the law, be made for 


channel widths and depths so obtained, the jetty princi- | 


ple being notoriously the principle to be applied by the 
grantee. 

If, however, we refer to authoritative statements of 
the methods of applying that principle, we find it stated 
in the Physics and Hydraulics of the Mississipp: River 


(p. 489, reprint), in treating of the “Plan of Jeities,” | 


that the “erosive action should be aided at first by drag- 
ging and scraping the hard portion of the bar,’, 
The Board of Engineers appointed by tke President 


of the United States, under the act of Congress of June | 


23, 1874, to make “a survey of the mouth of the Mis- 
sissippi river with a view to determine the best method 
of obtaining and maintaining a depth of water sufficient 
for the , urposes of commerce, either by a canal from the 
said river to the waters of the gulf, or by deepening one 
or more of the natural outlets of said river,” in recom. 
mending the opening of the South Pass by the applica- 
tion of the jetty system, state “ by aidirg, if necessary, 
by dredging, we should be able to reduce at pleasure 
the time required for the process;” and again: “ This 
plan is then adopted, * * * to begin parallel dikes 
(2, e, jetties) at the banks, and carry them over the bar 
to thirty feet water outside, * * * allowing the 
river to erode the bottom between the dikes, * * * 
aiding the erosion by dredging or stirring, if it is not 
rapid enough.” And in appendix to their report an 
item of $2£0,000 is found as the estimated cost of dredg- 
ing or stirring in aiding formation of channel between 
the jetties and at the head of the Pass. 

The object of the act we are now considering is to 
“create and permanently maintain a wide and deep 
channel between the South Pass of the Mississippi riv- 
er and the Gulf of Mexico,” and the Board of Enyi- 
neers alluded to having been constituted expressly to 
determine the best manner of creating and maintaining 
such a channel, after having personally examined the 
most important works of Europe, recommended the 
jetty plan to be applied to the South Pass, and the re- 
port and estimate of that Board being the basis upon 
which the compensation to Eads and associates was 
determined, we do uot doubt that the real intention of 
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the proviso in question was that jetties and auxiliary 
| works should be the effectual agents of obtaining the 
‘wide and deep channel!” intended, while, at the same 
time, the references we have made show that dredging 


? ' ‘ 
| is a legitimate auxiliary. 


| We conceive, therefore, that the true intent of the 


} am 2 . : 
proviso does not prohibit the auxiliary aid of dredging ; 
that its spirit is as above defined, 


and that, indeed, in 
the authorizing of the employment of such boats, rafts 
and appliances as he may in “the prosecution of said 
work deem it necessary,” allows dredging, and should 
not prohibit payment for channel widths <nd depths 
which the jetties and auxiliary works have, to all in- 
tents and purposes, really created, and to which dredg- 
ing has been shghtly auxiliary. 

If we look at the actual facts presented by the prose- 
cution of this work, we find that where, two and a half 


years ago, there was a bar at the mouth of the South 
Pass of over two miles of extent measured from twenty- 
two feet water mside to the same depths outside, over 
about half a mile«f which there was but eight feet ot 
| water, a “wide and deep channel,” twenty-two feet 


depth, now exists, and a result inferior in physical mag- 


| nitude but no less in importance at the head of the 
Passes. And this result is -o exclusively due to the 
“jetties and auxiliary works" that the auxiliary aid of 


**appliances,” if in such we include dredging-machines, 


is utterly insignificant, consisting mair ly, indeed, in a 
slight widening at two points, and widening and deep- 
ening at athird. By the erosion of the current, due en- 
tirely to the jetties and their fixed auxiliaries, about two 
and one-half millions of cubic yards of bottom material 
have been removed, leaving in its place the “ wide and 
deep channel.” Of this amount, one million of cubic 
yards have been removed by the same agency since the 
| twenty feet of depth on the bar was obtained.* By 
the action of the dredge boats (See Captain Brown’s re- 
cent report to Hon. Secretary of War) from twelve to 
twenty-eight thousand cubic yards have nominally been 
removed by dredging. But it can not positively be assert- 


ed that toa creation of the channel now existing event 


| this insignificant amount has been contributed by dredg- 
| ing. It is pertinent to remark, in this connection, that 
the creating of the 200 feet width of the twenty foot 
channel, for which payment has already been made, is 
officially reported to have been, to asmall extent, named 
by dredging. (See Major Comstock's sixth report.) 
We have discussed the point of dredging at much 


| 
| 


length. because we conceive it to be the real one in- 
| volved in the third interrogatory, and we conclude by 
answering that, according to the construction above giv- 
| en, the depth and width of the channel has been obtain- 
ed by the action of such jetties and auxiliary works as 
are contemplated by the terms of the act of Congress, 

Interrugatory 3—"“Are the jetties and auxiliary 
works constructed, or in process of construction, per— 
manent, sufficient and thoroughly substantial within the 
| meaning of said act of Congress? 

Answer—In section thirteen of the aforesaid act it is 
provided “that while said Eads shall be untrammeled 
in the exercise of his judgment and skill in the loca- 
tion, design and construction of said jetties and auxil- 
iary works, the intent of this act is not simply to secure 
the wide and deep channel first above named, but like- 
wise to provide fur the construction cf thoroughly sub- 
stantial and permanent works.” 





And, further, that if the commission specified in same 
section “shall report that the works are being con- 
| structed upon ‘a design that will not be of a substantial 
and permanent’ character when completed,” etc., etc., 
which seems to imply that at a stage of the work like 
the present it was not unexpected that the work should 
be brought to a condition of permanency, but only that 
so far as they have gone they should be of such a char- 
acter as to be both substantial and permanent when 
completed according to the design. 


Moreover, the Commission of Engineers constituted 
| by Special Orders No. 229, Adjutant General's Office, 
| Washington, Nov. 2, 1876. reported on this point as 
follows: ‘We do not conceive it to be required of 


CN aes 
*It must be remarked that the figures in the text by no means 
exhibit the actual channe/ -cour due to the jetties and auxilia 
j works. They exhibit merely the de/ance between sccur ana “fll, 
the Ail occurring almost exclusively in the ultra-chann 
spaces, between the wing-dams, by references to Capt 
rown’s report it will be seen that an abnormal scour of 1 . 


000 of cubic yards took place last summer, in an extent iytoeen 
jetties of only abont 2.000 feet, between 4,500 and 6,500 feet be- 
sow East Point. 
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such ‘substantial and permanent work’ as the law ul- 
timately contemplates, but rather that each stage of the 
work shall show an adequacy to create achannel of the | 
depth and width demanded, and at the same time such 
a fair and honest prosecution of the work as shall be, as 
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a large application of stone to be essential to security. 

** We have already remarked that we deem, not only 
an enlargement of section but a large application of 
stone to be essential to the security of the jetties, their 
sea-ends especially ; and we are of the opinion that this 


far as it has gone, so much really accomplished toward | enlargement of section of the sea-ends and consolida- 


the construction of works which, in the langurge of the | 
law, may be maintained for all the time after their com- | 
pletion.” 


“ While we believe that engineer officers, applying 


moneys appropriated to meet their estimates by Con- 
gress, would have executed their work differently, es- | 
pecially in applying freely stone to each layer of mat- 

tresses, we are nevertheless of opinion that the work is 
belng constructed essentially according to the spirit of 

the act, as mentioned in the tenth (thirteenth) section 

thereof, 

The above view of the case was approved by the 
Hon. Secretary of War, and sustained by the decision | 
of the Attorney General of the United States. See Ex. 
Doc. 28, 44th Cong., 2d sees., H. R.) 

Adopting the view above expressed, which, in our) 
judgment, is the only equitable one, we answer this in- | 
terrogatory in the affirmative. No part of the jetties | 
are as yet entirely completed, and some portions, es 
pecially the outer ends, will require extension of width 
and a large amount of stone before thev are brought to 
that permanent and substantial condition, when com- 
pleted, which the act, in our judgment, requires. This 
additional work we understand that Mr. Eads and asso- 


ciates propose to do from time to time, as payments are 
made to them by the United States. 
Interrogatory 4—‘ Have the conditions prescribed in 


said act of Congress been fully complied with by said 
James B. Eads, in so far as he has proceeded with the 
work ?” 


Answer—In our judgment the conditions imposed 
by the act have been complied with by Jamas B. Eads | 
and associates, so far as they have proceeded with the | 
work. 

Interrogatory 5—“\s James B. Eads, in your opin- 
ion, entitled to receive the $500,000 which, by the terms 
of said act, was to be paid to him when, having fully 
complied with the conditions prescribed by said act, a 
channel] of twenty-two feet in width shall have been ob- 
tained by the action of said jetties and auxiliary works?” 

Answer—We are of opinion that James B. Eads is 
e) titled to receive payment of $500,000, specified in the 
above interrogatory; and our reasons will be found in 
the answers already given to the first, second, third and 
fourth interrogatories, 

In conclusion we submit the following general views 
and recommendations: 

The recent report of the Engineer officer in charge, 
dated December 23, 1877, now in your hands, gives so 
exhaustively every detail connected with the work that 
we need but refer to that report, and to those which im- 
mediately precede it, for full information concerning 
the history of the work, the manner of construction, and 
the present condition. It, therefore, seems only neces- 
sary for us to take up two or three topics which have | 
especial importance in the present stage of the work. 

We have already quoted from the report of the com- 
mission constituted November 2, 1876, in reference to 
the clause demanding ‘substantial and permanent | 


works by which said channel may be maintained for all 
time after their completion,” a provision which refers 
to the character of the works as incidental to the main- | 
tenance “ for all time” of the channel, 


In the para- | 
graph following the quotation referred to from the com- 
mission's report the following occurs; 

“We would add that the greatest variation from the 
sectional designs of the board of 1874 for the jetties is to 
be found on their sea sides. That board recommended 
that the jetties should have on their sea sides the same 
slopes as on the river or channel side. As actually built 
upon the foundation mattressed, the sea sides are ver- 





tical, This construction appears to answer every pur- / 
pose throughout most of the length, for the wide shoals | 
on each side afford great protection, and there is, as had | 
been expected, a great accumulation of river sediment 
and loam deposit against the exterior of the jetties, by | 
which that protection is augmented. The outer ends 
of the two jetties, and especially the end of the eastern 
one, extend beyond their protection, and are greatly ex- 


| dred feet apart.” 


tion throughout by the application of stone should be 
undertaken at once, and a reasonable progress therein 
be made the condition of the second and al] future pay- 
ments. The immediate and full consolidation of the 
jetties should be neither required nor expected, as they 
will continue to settle for some time, both by subsi- 
dence of the bottom upon which they rest and by the 
compression of the mattresses, of which they are large- 
ly composed. But this settlement and consolidation 
should be hastened, as has just been remarked, by the 
application of stone from time to time, and so that they 
may be in condition to receive their final finish as soon, 
at least, as the expected full depth of water in the chan- 
nel has been obtained.” 

Since the date of the report referred to considerable 
quantities of stone (see Captain Brown’s report of De- 
cember 23, 1877, for exact quantity) have been laid 


| along the jetties, some considerable portions of which 
| may be considered as requiring no further additions for 


considerable time, if at all. 
With regard to the sea-ends, however, a much larger 
application of stone will still be necessary, but the de- 


Mr. Eads that each stage of the progress shall exhibit | posed; and we deem that an enlargement of section and 


{ 


fect of vertical sea-sides has not yet been remedied, nor | 


| has the required enlargement of section, to any great 
| extent, been 


Nevertheless, 
maintained themselves so as to suffer only from sub- 


made. 


sidence of the bottom compression of the mattresses 
and superficial abrasion by storms. 

It is understood to be Mr. Eads’ intention to enlarge 
and strengthen these sea-ends in accordance with the 
views above expressed. 

The report of Captain Brown gives all the particulars 


these ends have | 
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prescribing the interval of 700 feet of the location of 
“the said jetties,” the only instance, except one, in 
which in the numerous repetitions the word jetties is 
without the sequence of the words *‘ auxiliary works,” 
and it seems clear that the language applies to the loca- 
tion of the main works—*“ the jetties "—and not to 
auxiliary works (e. g., wing-dams, etc.) Whether or 
not a clear water-way of 700 feet is intended, we are 
not now called upon to decide. 

The jetties themselves, as located and so far con- 
structed, are really one thousand feei apart. The ex- 
isting wing-dams being avowedly temporary expedients, 
the ultimate removal of which—or at least so much of 
which as may be necessary to exhibit the aforesaid clear 
water-way —being the announced intention of the gran- 
tee. With present channel widths the contraction of 
total ‘water-way is no detriment to navigation. 

Respectfully submitted 
J. G. BARNARD, 


Col. of Engrs. and Bt. Maj. Gen. 
H. G. WRIGHT, 


Lt. Col. of Engrs., Bt. Maj. Gen. 

— ae ee 

OTTAWA, CANADA,—ITS PAST AND PRES- 
ENT. 


(Special Correspondence ENGINEERING NEws.] 


It was upon a visit of a few hours duration a short 
time since-—after an interval of several years from a 
previous trip—that we were struck with the improve- 
ment everywhere apparent in the cily of Ottawa, the 
capital of the Dominion of Canada. It so surprised us 
to find what we had considered a leading backwoods 


| town, grown into a fine city. with abounding evidence 


of a possible commercial and political supremacy. We 
are led, therefore, believing it will be of interest to the 
readers of ENGINEERING NEWS, to give a short history of 
this city, and a further incentive to the task offers itself in 


| the fact, that, Ottawa is, as it were, an offspring of the 


attainable by him concerning the ravages of the teredo. ' 


We caused te be broken by pull of a tugboat one of 


| the piles of the east jetty-head (a round pine stick about 


one foot in diameter, which had been in place more than 


two years), the fracture occuring about eight feet below | 


low-water line, and not far from the bottom. At this 
point the teredo had penetrated so as to leave but five 


or six inches of sound central core, external to which 
the worm, some of large size, had eaten away much of ' 


the substance. This fact confirms what had been in- 
ferred by Captain Brown, that seaward of station 100, 
on East jetty, all timber five feet below low water, not 
buried in the bottom or surrounded by deposited sedi- 
ment, will ultimately be consumed by worms. But 
this fact docs not emply that the foundation mattresses 
well buried in the sand, will not remain sound; neither 
that those which, in the body of fhe jetties, are well 
packed around with sediment will not equally remain so. 
Further observation and large experience are necessary 
to a full development of the question involved, but it is 
belieyed that when the lateral slopes of stone are fully 
provided the penetration of the worm into the interior 
of the jetties in these salt water exposed parts will be 
checked, and that to the extent to which they may be 
impaired, the remedy will be found in the increase of 
the quantity of stone. 

By reference to Captain Brown's report, it will be 
observed that the ends of the Opposite wing-dams have 


| 
generally a less interval between them than seven hun- | 


dred feet. Section g of the act of Congress requires 
that the said jetties “‘shall not be less than seven hun- 
On this point Captain Brown states, 
in the seventh report, “that it has been assumed by my 
predecessor, I think, and it certainly has been assumed 
by me, that any narrowing of the water-way to a less 
width than seven huudred feet was a temporary exped- 
ient to gain an increase of velocity which should aid 
in scouring away speedily a material, mostly of hard 
clay, which has been compacted by years of inertness 
under both mechanical and chemical laws, and should 
secure the first desired depths sooner than they could 
be obtained without the diminution of the water-way. 


And I have assumed that it was the intention of Cap- 


tain Eads to remove any obstructions to a water-way 
seven hundred feet wide ultimately. In this assump- 
tion I am orally confirmed by Captain Eads himself.” 


engineering profession—a great public work having in- 
augurated its birth, and fostered its early years. 

Commencing with its earliest days, we find that fifty 
years ago, the site of the city was covered with primeval 
forest but four houses being then in existence, one of which 
was a log structure, situated in what is now called Up- 
per Town, and occupied by the late Nicholas Sparks; 
the three others stood on what was called Nepean 
Point. The Rideau canal basin was a beaver meadow, 
the level portion of Lower Town a dense cedar swamp, 
the hill upon which the Parliament Buildings stand, a 
‘* hard-wood tract,” and hemlock and hard-wood tor the 
most part covered what is now Upper Town. 

The projection and construction of the well-known 
Rideau canal gave the first impetus to the founding of 


the future capital of the Dominion, This canal was 


_ designed to afford safe transportation for troops, stores 


| 





The letter of the law qnoted above speaks only in| 


and munitions of war from Montreal, through the Otta- 
wa river and proposed canal, to Kingston, and so to 
Lake Ontario. It was then purely a military under- 
dertaking, of which the ‘ Iron Duke” is said to have 
been the author. The following extract from an “‘ac- 
count of the catises which led to the construction of the 
Rideau canal connecting the waters of Lake Ontario 
and the Ottawa, etc., by Lieut. Frome, Royal Engineers, 
1837,” will give some idea of the commencement of 
operations and will further establish dates. ‘ Colonel 
By reached Montreal in June, and, in september 1826, 
proceeded up the Ottawa to the mouth of the Rideau, 
where according to Mr. Clowe’s plan, the canal was to 
join the Ottawa. He however decided on a deep bay 
about a mile above the former spot as better adapted for 
the entrance ; and the excavation for the locks was com- 
menced immediately, as also a series of bridges across 
the Ottawa at the Chaudiere Falls (about a half a mile 
higher up), connecting the two provinces, and opening a 
communication with a small tract of clear country at 
Hull on the lower Canadian side. Some improvements 
were likewise made in the timber channel for rafts at 
these Falls.’ 

One of the bridges mentioned above, a wooden truss 
of 212 ft. span, fell down when nearly completed ; it was 
rebuilt and together with smaller one remained in place 
until 1836. when both failed—it is said from inferior 
abutments. 


In a conversation with a descendant of the late Phil- 
emon Wright we were informed that that gentle- 
man settled in Hull in the year 1800, so that, his clear- 
ing must be the one mentioned in the above extract. 
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It is stated hereabouts, that in 1829 the Royal sap- of growth and prosperity, it is surprising that up to so | proper since 1860, may be enumerated the following ; 


pers aud miners arrived to prosecute the work on the 
canal, and that they pitched their tents, until barracks 
were erected, on the site of the present Parliament Buikt- 
ings. The canal works occupied some six years in con- 
struction ; they were pushed to completion in 1332, We 
shall notice this great work more fully further on. 

From the tine the din and bustle, the noise and con- 
fusion, consequent upen the new and unexpected under- 
taking, first was seen and heard, the foundation and 
growth of Bytown,—named in honor of Colonel By,— 
was rapid and uninterrupted. We notice that it had 
its troubles, as all young things will have, such as being 
deprived of its charter to hold Fair, in consequence of an 
endeavor to imitate —we should have said, excel — Don- 
nybrook in 1829; two visitations of cholera in 1832 and 
1836, and the reign of terror caused by the “ Shiners,” 
a combination of old country raftsmen to drive the 
French Canadians out of the lumber trade. 

In 1840, we find the name of Bytown inserted in the 
Imperial Union Bill, as being a towu worthy of repre- 
sentation in the United Parliament of Canada. 
1843 the truss bridge over the Chandiere failed, and the 
suspension bridge, which is still in existence, was com- 


In 


menced, in due time completed, and opened with great | 


ceremony and rejoicing. The emotions engendered on 


that pleasant occasion have given place to others of a | 


less pleasurable character, those of fear and distrust; 
we could not perceive from what cause, but complaints 
were constantly expressed concerning the safety and 
durability of the structure. It has ceitainly stood sonfe 


time, and is not se rigid as it might and should be to | 


maintain confidence. 

It is said that in 1845 Bytown contained over 8,000 
inhabitants, but the two following years of panic and 
failure caused so much depression, that, from one cause 
and another the above figure was considerably reduced ; 
however, in 1847, it was incorporated as a town, and 
elected its first mayor, Mr. John Scott—afterwards M. 
P. for the town and corporation. Depression of trade, 
especially in the lumber market, with its retinue of 
misfortune and misery continued throughout 1848, when 
a happy turn commenced, a notable sign of which was 
the early movements towards building a railway from 
Ottawa to Prescott. Hitherto all the trade with outside 
districts had been carried on by means of ordinary roads 
and boats—steamboats had plied between Grenville, 
lower down the Ottawa, and Bytown, from as early a 
date as 1828—so we can readily conceive how public at- 
tention would be directed towards a so much better and 
and already well proven system of transportation and 
communication as the “iron way” would provide. We 
have not noticed, hitherto, in how far Rytown had ad- 
vanced in the higher walks of civilization, viz: the re- 
ligious and educational, or it will be as well to say now, 
that in 1851, there existed seven churches and very 
many scheols. Three banks did business in the town, 
and it supported three newspapers. 

Passing to the year 1853, we learn that the first sod 
of the Ottawa and Prescott railway was turned, and its 
rapid completion was due in no small degree to the 
perseverance of the late Robert Bell, Esq. The additional 
facilities for trade, etc., and the new order of things 
which seemed to come about on the opening of the rail- 
way, went far towards helping Bytown to its present 
position. It may possibly have contributed towards in- 
fluencing the ultimate chvice of Oitawa as the seat of 
government; it certainly created competition with the 
Ottawa Navigation Co., and by means of the Grand 
Trunk railroad, opened up both east and west in a 
speedier and more direct manner to the aspiring city. 
Real estate rapidly increased in value, and improvement 
was everywhere visible. 

We now come tothe “* red-letter ” year, 1854: the year, 
when, according to act of legislature of United Canada, 
old Bytown, said to contain within its borders 10,000 
inhabitants, assumed the name and dignity of the 
“City of Ottawa.” Notwithstanding the new honors 
heaped upon the city, municipal matiers, such as_per- 
tained to “ city improvements” seemed to have jogged 
along in pretty much the same manner as during pre- 
vious years. The authorities, it may be from a fixed 
conservatism or perhaps from a taint of ‘* old fogyism” 
rigidly abstained from taking those steps necessary to 
create harmony between the extremes of what should 
be and what is; and on looking over the many years 


late a date as 1855, there was no talk of improved | 
water supply, and that the sanitary arrangements were | 
anything but good ; and it is still more so, when we | 
discover, that, for 4 or 5 years subsequent tothe * Act” 
no movement was on foot for the permanent improve- | 
ment of Ottawa. Some drains were laid, and a large | 
extent of substantial sidewalk placed generally, upon | 
the’ p-incipal streets; but this is about all that was 
done during the first few years under the new regime. 
In 1853, the Queen rendered her decision in favor 
of the Ciry of Ottawa as the permanent seat of the 
Dominion government, and from this time to the pres- 
ent, an era of improvements and further growth, in | 
many respects, has continued, with strong prospects of 
| a continuance. 


| 
i 
| 


The prominent citizens began, at once 
to see the necessity of making such efforts and prose- | 
cuting such works as would make the city worthy of 
the honors which had fallen to it. 
given to Gas and Water Works, Fire Department, | 
Drainage and Street Railways; all of which have been 


Attention was soon 


inaugurated since 1553, and all but one since the Con- 
| federation of the Canadian Provinces which took place 
| a year or two afterwards. 

Ottawa, in 1877, is situated on the south bank of the 
Ottawa river, about 126 miles from Montreal. It ex- 
tends from Nepean Bay, above the Chaudiere Falls, to 





the Ridean River, which bounds it on its north-east- 


ern side, and it embraces nearly 2,c00 acres within its 
limits. It is intersected by the Rideau Canal, which | 
entering from the river between high bluffs, runs in a | 
southerly direction, dividing Upper and Centre Town 
from Lower Town and Sandy Hill—Lower Town and | 
| Sandy Hill being located on the east, and Upper and | 
| Centre Towns on the west side of the canal. The 
greater portion of the city is siiuated on very high 
ground, on the bold promontory rising from the river, 
| immediately to the west of the canal entrance the Par- 
| liament Buildings stand. 

The streets, clean and well graded, are laid out on the 
rectangular plan, and vary from 66 feet to 99 feet in 
| width, On the east side of the canal there are about 


3034 miles of street established, 22% of which are im- | 


proved including 74 miles macadamized ; on the west, 
| 2934 miles opened, 23% being improved, including 6% 
macadamized. 

It is not too much to say, that Ottawa is a beautiful 
city. Standing at the east of the Dufferin and Sapper’s 
| bridges, which cross the canal, almost at the junction 
of the four principal thoroughfares, and looking west, 
it will be difficult to recall a more imposing picture 
than is presented to one here, On the right, the mag. 
nificent Parliament Buildings catch the eye, with Well- 
ington street running into the distance, on the south 
side of which, and facing the Parliament square are 
located the banks, and many other public structures. 
Immediately facing one is the handsome Post Office, 
which forms the apex of the angle made by a bend in 
Sparks street as it approaches the bridge. The build 
ing material generally adopted, a bluish gray lime- 
stone, adds much to the general aspect of the city--it 
gives a quiet substantial, appearance to it, somewhat 
quakerish perhaps, but honest and permanent. 

Nor can Ottawa and its neighborhood be easily sur- 
passed for natural scenery. The high bluffs, in and 
about the city itself, command beautiful and extensive 
views ; the magnificent falls of the Chandiere, and the 
lesser cascades about them, within the city limits, can 
be seen from many aspects and points of observation, 
while lower down the river tumbling over cliffs 40 feet 
high, the Rideau joins the Ottawa. Across the Rideau, 
in the suburb of New Edinburgh, stands Rideau Hall, 
more interesting, however, as being the residence of the 
Governor General, than from any merit of its own, 

One blot there is to all the natural beauty of Ottawa ; 


we might call it a plague spot, and that is, the acres of | 


piled lumber on the land, and the acres of sawdust on 
the water. Whichever way we turn, we are obliged to 
include it in our view, and apart from its marring effect 
from an esthetic point, the thought of fire will 
cross one’s mind, and what of Ottawa? 

With regard to its surroundings, besides the town of 
Hull, said to contain goco inhabitants, several promis- 
ing suburbs adjacent to the city limits are growing 
rapidly into importance. 

Among the rush of improvements effected in the city 


and by calling the attention of our readers to the fact 
that Ottawa has a population (disputed) of 26,000, more 
or less, it will be seen that the “City Fathers” have 
exerted themselves to make up for lost time: New 
markets, five in number, at a cost of about $90,000 ; 
Dufferin bridge and the enlargement of the old Sapper’s 
bridge, $q ,000; Pooley’s bridge, $18,000; New Edin- 
burgh bridge; the Ottawa street and Maria street 
bridges; new iron truss bridges over the Chandiere, 
$45,000 ; main drainage, $295,000; new city hall, $8o,- 


| OOO ; registry office, $12,000; water-works, $1,000,000. 


These, together with the Collegiate Institute and the 
Normal School, built by the government, also speak 
well for the appearance of the city, without mentioning 
the large number of churches, colleges and schools. 
Taking up the water supply: The first recorded ac- 
tion of the City Council with regard to water-works, 
was on the 13thof June, 1859, when “it was moved and 
seconded, that Mr. Thos. C. Keefer be requested to 


| afford the Council information on the subject at the 


bar of said Council.” The result was that a committee 
was appointed who soon after reported, recommending 
an application to government for a reservoir site on 
Barrack Hill, now Parliament Hill, and that immediate 
application be made to government for water power at 
the Chaudiere to carry out the contemplated work. In 
April, 1860, a select committee was appointed, who, in 
July of the same year, contracted for a survey, taking 
the lowest tender, which embraced estimates for drain- 


age and ‘“ macadamizing "’ streets. 
The estimates presented in May, 1861, were as fol- 
lows: 


Drainage 


COKER AKRCROewteentews cnacsQ@ @8G556 66 
Water-works ....... eseees 380,652 co 
Macadamizing....... ebeee honed 657,293 93 


$1,523,502 52 
Contingencies and superintendence, 10 
per cent 


152.350 


25 


$1,675.S52 77 
In the report accompanying the above, the Engineer 





' . . . . 
expressed opinions which provoked so much discussion 


| and altercation that the subject was indefinitely post- 
In March, 1864, the revived, 
committees were appointed to collect information, and 


poned. question was 
to ascertain whether the curporation was prepared to un- 
dertake the work, or would give facilities to a joint stock 
company. The corporation utterly declined to have 
anything to do with the matter as a corporation, but 
pledged themselves to give all requisite facilities to a 
joint stock company. The ultimate result of these de- 
cisions was, that, “ an act of incorporation ” for land and 
water power, as well as a water- works company, was ap- 
plied for before legislature at Ottawa, in 1866, contain- 
ing a compulsory assessment clause, but was opposed 
by the corporation, and was withdrawn. In March, 
1863, the matter was again unearthed by a report of the 
City Engineer, recommending a steam pumping engine 
at the Bay, to fill fire tanks, and give a low pressure in- 
termittent service for household purposes every other 
day, at a cost of $100,000. In August it was moved 
and seconded that a committee be appointed to obtain 
information and call a public meeting. In February, 
1569, a special committee recommended engaying Mr. 
T. C. Keefer, C. E., limiting the outlay to $300,000 ; 
and his report was presented in May, showing, that with 
so small an amount, the ready made water powers at 
the Chaudiere could only be used. Government re- 
fused the site applied for, but in November granted the 
city their lot at Pooley's bridge for water-works pur- 
poses, on condition that the city assume and re-con- 
struct said bridge. March, 1870, the government re- 
fused water power f:om theslide channel near the Chau- 
diere Falls, or any adjoining one, which effectually dis- 
| posed of any $300,000 scheme, as it compelled the pur- 
chase of right of way, and the excavation of a water 
power canal, through solid rock, across Chaudiere Flats. 
In October, 1870, public opinion on the subject alto. 
gether changed from the decidedly lukewarm or nega- 
tive, to one in favor of immediate action. The terrible 
bush fires of August, 13:9, may be responsible for this. 
In December, a bill was brought before the Council, the 
draft of which had been ordered by them on October 
24th, but it was petitioned against, and opposed by a 
Lower Town deputation ; whereupon it was resolved to 
“be dropped and withdrawn.” 
(To be Continued.) 
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RAILWAY FORECLOSURE 
IN 1877. 


PROCEEDINGS 


During the year just closed the process of winding 
up and re organizing railway corporations has gone on 
in the United States with even greater rapidity than in 
the previous year, whose record, as reported in these 
columns, gave such an impressive and startlin~ picture 


of the losses of railway investors. While the year 1877 


has given, as was hoped, many encouraging evidences | * 


of the approach of better times, and the net earnings 


of most of our roads have shown a considerable im- | 


provement, still it was inevitable and expected that 


shrinking process that has so mercilessly brought down 


values based on the standards of the era of speculation | 


and unlimited paper money. It was hoped, however, 
that the number and aggregate amount of the bank- 
ruptcies for 1877 would at least not exceed those for 
1876, but this hope, 
pointed. Below we give a table made up from all the 
of th 
der foreclosure during the year, premising, as with our 
lack of any 


Statistics in this country makes it im- 


information thus far available, railways sold un- 


previous statements that the 


official sys- 
tem of railway 
possible to arrive at absolute completeness and accu 
racy in such a table. The figures showing the bonds, 
debt, and capital stock—that is, the nominal amount of 
capital invested—are taken from the latest published 
record available, and in some cases may be open to cor- 
rection by still later figures. In general, however, the 
statements given are likely to be under rather than over 
the real amounts, as they do not always show arrears of 
interest which form part of the amount of the capital 
invested. 


the 


On the other hand 
paid 
ae though, in case of 
give 


issued and 


, we cannot say what was 


ctual amount for the bonds and stocks re- 


the latter the intention has 


becn to as far as possible the amount actually 


the capital stock. 
theretore, 


of 


not nominal 


As nearly 
aS we can now ascertain, 
nited 


foreclosure in 1877: 


the following is the 


record tor the U States, railways sold under 


Bonds and 
debt. 


48 $1,500,000$ 


Capital 
stock. 
1,000,000 
2,700,000 
1,510,000 


Name of Road Miles 
Arkansas Central (N.G.) ... 
Alabama & Chattanooga... .296 10,400,000 
Buflalo & Jamestown,...... 67 1,300,000 
> om aan [erre Haute 

(estimated) .. 

“lover Hill (estimate l).. 
hicago, Danv. & Vincennes. 168 
hicago & Ilhnois Southern 
(estimated)... .ceereceee 
centri il of Lowa. 

ayuga, 2d sald ae 

Yetroit & Eel River & Ili. 


500 000 1,000,000 
150,000 eee 
5,000,000 


21 eee 


2,693,000 


750,000 300,000 
5,192,000 3,500,000 
500,000 300,000 


2,564,000 1,100,000 


Eyansville O, & N. 
estimated). 
Great Southern (partly grad. ) 


Western = (partly 


1,600, 000 
100,000 


00,000 
Georgia 
graded)... 
Gulf, Western 
cific 
Hlarlem Extension ....e+.. 
Hannibal & Naples... se... 
Jersey City & Albany ..... 
Kent County .... prre 
Lo : sville, New Albany &St. 
Louis (Tl. Div.) 
Lake Ene & Lenindiiess<s 
l ae & St. Louis (part- 


iy esti 


aay 200,000 

lex: as & Pa- 

1, 356,000 

2,000,000 
g00,000 
700,000 
600,000 


1.054 600 
2,000,000 
457,000 
254,000 


1,000 009 
390,000 


1,500,000 
1,115,000 


hated) 

Lake Suparint & Mississippi.1 

Lake Erie, Evansville & 
S.-W ‘ 

Lake 

Louisy ile Cin, & “par gton.175 

Memphis & Little Rock....131 

Memphis Branch (N.G.)....  § 

Mi pi Central... ...+++342 

M: sfiel Coldwater & Lake 
Michi 

Maryland & Delaware 

Marietta, Pi tisburg & Cleve- 


goo, Or nf 


5,770,000 


500, 000 
5,125,000 
500,000 
56,000 
6,800 000 2.¢ 
2,300,000 § 
50,000 
2,500,000 


1,500,200 
69,000 
991,000 
,000,0°0 


5,430,000 


Sissip 


4 460,000 
1,000,000 


500,000 
6,500,000 


3.£00,000 1,350,000 


New ( 
200,000 


& Red Stone, 
built (estimated)... 
*h & Northern (un- 


12,159,000 
50,000 


uit 100,000 
Plymouth, Kankakee & Pa- 

cific (partly oe owas 
Paris & Decatur... ..s.00s+s 73 
eoria & Rock Island...... QI 
Philadetphia & Chester Conn- 

ty (partly graded) ....... 
Paducah & Memphis... .... 115 


378,200 
1,200,000 
1,700,000 


324,100 
1,600,000 
2,000 000 


21,500 
1,541,000 


40,000 
3,000,000 


| Wilmington & Western..... 19 


many more inflated enterprises would collapse under the | Wallkill Valley . 


it will be seen, has been disap- 


| Cairo & St. “Louis (N.G.).146 3,200,000 


| Ohio Central... 
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Rochester, Nunda & Pean.. 20 
Southern Minnesota .......167 
St. Joseph & Topeka . 13 
St. Louis, Lawrence ana 
Westerns s issseiisess. BY 
Schuylerville & Upper Hud- 
son (not built) .. 
Syracuse & Chenango...... 43 
Springfie'd, Athol & North- 
CASLETN 6. circewscocece G8 
South Mountain Iron....... 17 
Texas Western (estimated)... 
Vicksburg & Nash. (partly 
graded)... ..isccccecvcs’s 
Wilmington & Seaside (est.) 3 


171.000 
9,000,000 
350,000 


625, 000 | 
3,825,000 
150,000 


1,664,000 1,520,000 


65,000 
1,150,000 


729,000 | 


717,000 
350,000 
300,000 


815,C00 | 


eee ee nee 


50,000 
10,000 
600,000 
I, 200,000 


200,000 
250,000 
Wheeling, Pittsburgh and 
Baltimore... 


33 


103,000 
50,000 100,000 


54 roads......+...3875 119,938,700 79,045 700 


Worcester and Somerset.... 9 
Total, 


Total bonds, debt and stock 
(capital invested)....... 


remen:bered, foreclosure sales, as a rule, mean the ab 
solute ‘ wiping out” 


shrinkage has been completed. 


But the roads whose sale is recorded have been 
some time 


for 
preparing for that expected result. 
next to the list of roads sgainst which foreclosure pro- 
ceedings were commenced, generally accompanied by 
their transfer into the hands of receiyers, during the 
year, In this respect 1877 
surrender after long struggling, 


ter things isdawning. The following is the statement, 


so far as we now know, of proceedings commenced (in- 


cluding receiverships appointed) during 1877: 
Bonds and 
Name of Road. Miles. debt. 
Atlantic & Gulf »+++349 $5,300,000 
Atlantic & North Carolina 95 200,000 
an Lebanon & St. 
» (e.timated) . o< 
Cin. Rockport & S. W. 
Chicago, Sag'w & C aneda. 


Capital 
stuck. 

$3,700,000 

1,600,000 


20 
24 
20 


300,000 
69,c00 
439,000 


1,000,000 


220,000 
5,000,000 
& 
C8t).cccs, 26 
Central of New Jersey. ..343 
Cincinnati, Sandusky & 

Cleveland... ....+20.+++18Q 
Chicago & Southern ..... 21 
Chicago & Paducah......156 
Chicago, Pekin & South- 

western 88 
Chicago, & 

Western, 

Chicago & Iowa ..... 80 
Cleveland & Newburg. . 
Chicago & Southwestern 

(Atchison branch) est.. 30 
Denver & Rio Grande...300 
Danv ,Hazelton & Wilkes- 

DAFTEcccccesss 3 
Erstern of NewHampshire 17 
Fond du Lac, Amboy & 

PcOfia.. ceccccescseses 30 
Hannibal & St Joseph + ++300 
Lafayette. Mun & Bloom 

ington . TIS 
Long Island.... 95 
Missisquol & Clyde Riv- 

ers (est) ; 
Montclair and Greenwood 

BMG. nics atedaes Mies 
Manhatian & Northwest- 

ern (gra)... 
Marietta & Cincinnati ...282 
Ohio & Mississippi.......619 
ce 9 
Portland & Ogdensburg 

CMe): 5 ccanaceseisceda 
Portland & Ogdensburg 

(Vt. Peer 
Portiand & Rochester.... 53 
Petersburgh vive co BB 
Painesville & Youngstown 

(N. G) «on 
Pennsylvania Petroleum, 


Covington, Columbus 


Black Hills 500,000 


24,000,000 20,500 000 
2,600 000 

320,000 
2,524,800 


4,500,000 
2,178,500 


1,063,030 
Millington 

59,000 06, 800 
1,750,000 


42,000 


3% 
1,000,000 
6 140,500 7,000 000 


.847,000 658,500 


250,000 
g9,C00,0C0 


1,£00,000 
2,000,000 


500,000 
3,260,000 
30 


750,00% 


,§00,000 3,000,000 
250.000 
15,818,000 
12,852,000 
269,500 


14,000,000 


I 123,009 


gi 2,282,500 1,05 2,000 
2,300 000 
1,500,000 


850,000 


1,200,000 


1,324,000 
1,700,000 


pes, 150000 SCH 
Portsmouth, Gt. ’ Fall & 
Conway....sscccssess JI 
St. Louis, Iron Mountain 
& Suuthern...........685 
Selinsgrove & N’th Branch 


(unfinished, est.)...... 


1,000,000 __1,150.000 | 


32,600,000 21,500,000 


100,000 


eee ee eee 


200,000 | 


754,000 | 


500,000 | 


$195,954,400 | 
This is a truly appalling record of loss, as, it must be | 


of the capital stock, and often of | 
all mortgage liens except the first, though the purchasers | 
under tLe foreclosing mortgage sometimes pay the float- | 
ing indebtedness, that and their mortgage and accrued | 
interest representing the cost of the property to the | 
purchasers, and therefore its approximate value after the | 


We come | 


makes a painful record of | 
just as the era of bet- | 


383,000 | 
500,000 


500 | 


824,500 | 
| 
been 


1,328,000 | 
44,740 | 


| pose of comparing the two years, as a number of the 
700,000 | 


| 1877 moved on to’sale. 


500,000 | 


24,000,000 | 


636,000 | 


January 24, 1878. 


a 


Southern of Long Island. 52 
| Savannah & Memphis.... 60 
Upson County (Ga)..... 17 
| Washington & Ohio..... 53 
West Wisconsin.........158 
| Wisconsin Central.......450 


3,266,000 
2,467,500 
"718,000 
9,000, 000 
5,800,000 


291,500 
2,321,000 
226,000 
1,927,000 
9,000,000 
1,900,000 


| Total, 44 roads........5,$09 164,573,890 156,108,040 
! Total bonds, debt and stock 


(capital invested) .....¢....++.2++.5++320,681,930 
As the final and expected termination of proceedings 
| begun months and in some cases years before, we find 
the following list of roads which the courts have or- 
dered to be sold, but which have not yet been placed 
| on the auction stand : 


SA. ES 
Name of Road. 


OKDERED IN 1877: 


Bonds and 
Miles, debt. 
Ashburnham............ 3 17,000 
Chicago & L. Huron (est) . 66 2,000,000 
| Chesapeake & Ohio.......423 30,940,000 
Detroit, Eel River & Illinois 94 2,624,000 
Borie .0.0 2 sec0esc02s000 40880 $6,000,000 
Indianapolis, Bloomington 
&W. soa anaes 33 
| Montgomery & Eufaula... 8 
| Mobile & Ohio } 14,555,900 
Memphis, Carthage & N.W. 
(in Kansas) est......... 
North & South of Georgia 
N. Gees. 33 
New Jersey Southern .....175 
Ohio & Kentucky Coal & 
Iron (est) . 
Selma & Gulf.... ae 
St. Louis, ce & St. 
ePaul (est).. 


Capital 
stock. 
100,000 

2,000,000 
15,899,000 
I, 100,000 
86,500,000 


12,000,000 


2 7,611,000 
1 2,500,000 
28 


1,149.400 
§, 320,000 


45,000 60,000 


301,500 
5,300,000 


402,500 
5,000,000 
seee. 30 
40 


500 000 
£00,000 


500,000 
1,000,000 


see eee 


Springfield & } Northwestern 47 
| Wilmingion & gce'y: 
(branch) . oka 7 


eee i 


50,000 
1,000, 000 


100,000 
130,000 


500,000 

16 roads 2.338 128,833,400 126,921,g00 
bonds, stock and 
capital invested...... 


| * Total, ‘sti teed 


| Total 
debt, te teeeers ++ $255,755,300 
Summarizing now from the above tables we have the 
| following approximately correct comparative statement 
| of the result of the wiping out process during the last 
| two years. 
SOLD UNDER FORECLOSURE, 
| No. Roads, 1877—54; 1876—30; Mikage, 1877— 
| 3,875} 1876—3,840; Capital invested, 1877, $198, 98 1,- 
| 400 ; 1876, $218,000, 000. 
PROCEEDINGS COMMENCED OR SALES ORDERED. 

No. Roads, 1877—00; 1876—46; Mileage, 1877— 
7,797; 1876—7,576; hi apital investe:—1877, $576,437.- 
230; 1876, 538,000,0v0. 


Eighty-four roads, with a completed mileage of 7,721 
miles, or one-tenth of the entire railway 
| United States, 
ment of four 


system of the 


representing an apparent invest- 
hundred 


and 


millions of dollars, also about 
one-tenth of the total railway capital of the country, 


have in two years been sold under foreclosure, and have 


“scaled down” to perhaps something like fifty per 


cent. of their original valuation. The figures for pro- 


ceedings commenced, etc., are only given for the pur- 
roads reported for 18 


76 under this head have during 


But during the past year, as 
we have shown in a table above, proceedings have been 
commenced against 44 roads with a mileage of over 


£,500 miles, and it is safe to estimate that as a result of 


the two years’ work at least 100 roads are soon to be 
sold, with an aggregate mileage of some 12,000 miles 
and representing something like five hundred millions of 
This feirful array does not by any means in- 
clude all the roads already doomed to foreclosure, but 
still when these have passed through the ordeal and like 
their predecessors started anew on the basis of real 
values the awful era of foreclosures, it is safe to say, 
will be practically over, and capital, even though invest- 


ony The 


dollars! 


ed in railways, will again receive some return, 
| Ratiway Age. 
| i --—~>-- _ 


The new suspension bridge in Minneapolis was com- 
| pleted in 1877, under direction of T. M. Griffith. The 
span is 675 feet; towers, 111 feet high; roadway, 20 
feet wide; foot walks, each 6 feet wide; platform, 40 
feet above ordinary State cf water. The cables for the 
main bridge are 9% inches in diameter, those for the foot 

| walks 4 inches in diameter. ‘The strength of the cables 
is 10,996,000 pounds, strength to floor stays, 440,000 
| pounds. The anchorage extends through limestone 
| rock 10 feet thick. An additional protection is made 
by heavy masonry around each of the four anchors. 
| Cost of the bridge and approachesy about $200,000. 


* Several roads which have been ordered sold ae year 


| are omitted from this list on account of being incl under 


_ another head in this article or that for 1876. 
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THE WEST SIDE PUMPING ENGINES, CHI- 
CAGO. 





How easy it is to make the worse appear the bet- 
ter cause! . We regret that it should be our prov- 
ince to speak other than in praise of our esteemed 
cotemporary, The Engineering and Mining Jour- 
nal. Not often are its pages marred by ill-judged 
editorials. Of a few on which we might take issue 
were we disposed to be hypercritical, the one of 
Feb. 17, 1877 —“ Bull-dozing Contractors ” — rein- 
forced by that of Jan. 19, 1878— “The Chicago 
Water Works ”— is singularly unfair and ill-advised. 

Grave charges against men of established repu- 
tation cannot be couched in language too courteous. 
We can hardly believe the (*) editor {Mr. RossrreR 
W. Raymonp, Ph. D.| guilty of the pettifogging 
which his language plainly implies, and cannot now 
credit him with intentions other than to be exceed- 
ingly severe. Whatever his motives may have been, 
his remarks are at least unfortunately discourteous 
and malapropos, and he is censurable for assuming 
the war paint and feathers of belligerency, when 
legitimate differences of opinion in regard to engine 
performance afforded so good an opportunity for 
dignified and courteous criticism. 

We do not propose to busy ourselves in answering 
the adroit inuendo of these two articles. The tem- 
per in which the writer advocates the grievous 
errors into which he has so unwittingly fallen, 
would make such a task quite fruitless, and we can- 
not conceive that the efficiency of this article would 
be appreciably increased by including so many 
small and inconsequential factors. Our duty to our 
readers, however, compels something in reply. We | 
shall endeavor to develop the facts as they are, 
without, in all cases, referring to the articles in ques- 
tion, leaving to such of our readers as may be inter- 
ested, the duty of noting how far our points cover 
the ground traversed by The Engineering and Min- 
ing Journal. 

The burden of the complaint is, briefly, as fol- 
lows: Impracticable requirements were set up as 
to boilers and as to duty of engines, thus practi- 
cally excluding many responsible parties and con- 
fining the bids to those who were sufficiently reck- 
less; that the contract was not in accordance with 
the proposal, six horizontal boilers being accepted 
in place of the three upright boilers (nothing is said 
in the proposal in regard to three upright boilers| 
advertised; and that the test was greatly modified 
in the interest of the successful bidder,—in the lan- 
guage of the Journal, “requirements of cast-iron,” 
and “subsequent interpretations of india-rubber.” 

It would be well here to state once for all the 
essential terms of the proposal. It was advertised 
under date of July 10, 1874, and was “for the con- 
struction and erection of two pumping engines, 
together with boilers and connections, on founda- 
tions prepared by the city. Each engine shall be 
capable of ‘raising 15,000,000 U.S. gallons 155 feet 
high in 24 hours.” The engines “shall not occupy 
a horizontal space greater than 50 x 30 feet.” “The 
boilers shall be uniform in size, material and con- 
struction, three in number, two of which shall be 
sufficient to supply all the steam required, and shall 
stand the government test for strength.” 

“The engines are to be operated for one year 
after their erection * * * by and at the cost 
of the contractor.” 

“The engines are to run continuously day and 
night, seven days in the week, and at rates of speed 
(within the limits of the requirements herein speci- 
tied) according as the Board of Public Works shall 
direct. The city will furnish for fuel Pennsylvania 
anthracite of as good quality as is ordinarily pro- 
curable in the market.” 

We would remark here, as is evident on a careful 
inspection of the original, that these two clauses 
were designed solely to bring the machinery into 
immediate and constant se, as a part of the city 
supply, and have little reference to the test re- 
quirements in the succeeding clause, as has been 
alleged. : 


| 
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to, reduce these figures to 87,351,000 “commercial 
duty.” They give the actual lift as 71.21 Ibs. in 


7 : . lace of 73.41 Ibs., by assumirfig th » gauge was 
may appoint. The experts to be men of acknowl- | I , eee Cink Ge gong es 
edged impartiality and distinguished ability with |i error by the difference, and prove it by the fol- 
regard to matters of this kind. In making any one | lowing interesting evidence: Ist, the actual lift 
trial the time occupied may [italics our dwn} be six | plus the friction as calculated by Rankine’s formule 
consecutive days of 24 hours each. No deduction | sivés a lees result: 94, the pressure as per indicator 
. —_% > > a s 2 > oss * as pe dice 
from the weight of coal consumed shall be made | ® : y I I 
for ashes or clinkers in the estimate of duty. The card (steam) reduced to the pump area, an allow- 
duty to be required is ninety million pounds of | ance of 2 Ibs. per square inch, being made on the 
water raised one foot high with one hundred pounds | low pressure cylinder for overcoming friction of 


“ At such times during the year as the Board may 
determine, trials of the capacity and duty of the 
engines shall be made by such experts as the Board 





of coal, besides overcoming the friction of all parts | 


of the engine, pumps, and connections with the 
water main.” 

“The pressure of steam on the boilers shall not at 
any time be greater than sixty pounds per square 
inch.” 


The machinery was “to be completed and in 
operation by October 1, 1875.” and in case of fail- 
ure in the requirements, to be removed at the end 
of the year’s operation. “The Board reserves the 
right to reject any bid not in accordance with the 
conditions of this advertisement, or to reject all 
bids.” 

It will be seen that the specifications are liberal 
in the sense that they are entirely general, and allow 
the utmost scope in design, and that bids other than 
in accordance with the specifications would be con- 
sidered. 
would guarantee the required duty. 

The editor of The Engineering and Mining Jour- 
na is unfortunate in that his arguments are chiefly 
ex post facto {we may be permitted to say post-pran- 
dial also| from the fact that the researches on which 
they are based were not published until after the 
proposals were advertised, the contract let and the 
engines well on toward completion. 
of the test at Lynn, Mass., in which the writer 
demonstrates to his own satisfaction that the actual 
duty was less than ninety million, was not published 
until March 11, 1876, and a similar analysis of the 
test at Lawrence, Mass., reaching a similar conclu- 
sion was published November 25th of the same 
year. It is to be regretted that the investigations of 
the experts, Messrs. Theron Skeel, R. H. Buell, 
Erastus W. Smith and others, were published too 
late to modify the requirements of the Chicago pro- 
posal. Surely the engineer of that city may be 


pardoned for erring in his belief that a duty of | 


ninety million was practically attainable, when so 
many eminent experts in this country and in Europe 
had attached their names to reports of duties rang- 
ing above ninety million, even when estimated on 
the Chicago basis. 
beg the question. 

The Lynn compound engine was tested in Decem- 
ber, 1873, and the detailed report published in the 
following May. 
Jr., and built by I. P. Morris & Co., of Philadel- 
phia, and the required capacity was 200,000 gallons 
per hour. The commission of experts who con- 
ducted the test, consisted of Wm. E. Worthen, J. C. 
Hoadley, James P. Kirkwood, Chas. Hermany, and 
Jos. P. Davis, every one of whom is a peer in the 
profession, and none of whom would sign their names 
to an imperfect or fictitious “return.” We are 
gratified to find Mr. Hermany’s name attached to the 
document, as our esteemed cotemporary especially 
endorses him, in conjunction with Mr. Thomas I. 
Whitman, as “notable experts, * * * whose 
names are connected with the most elaborate, exact, 
and instructive reports to be found anywhere on this 
subject.” 

The trial of the engine lasted 52 hours, and picked 
Lackawanna was used. The pressure in the boilers 
averaged 74 lbs. The computation for duty was 
made on a pump measurement, the total amount of 
coal fed into the furnaces and a lift of 72.41 lbs. + 
1 lb. added for friction in suction pipe, and the re- 
sult given as 103, 923, 215 foot pounds. The loss 
in the pump was found to be 4 per cent., weir meas- 
urement, 

Mr. Theron Skeel, assisted by Mr. R. H. Buell, in 
their analysis of March 11, 1876, previously referred 


However, we do not propose to 


It was believed that responsible firms | 


The analysis | 


It was designed by E. D. Leavitt, | 


| machinery, gives a less result; 3d, the pressure as 
| per pump card also indicates a less result. We 
| have the hardihood to say that these objections are 
| wire drawn. The friction on a 20-inch main is by 
| 


no means ascertained. There is no comparison in 


| accuracy between gauges and indicator cards, meas- 
| ured either by scale, planimeter, or inner conscious 


| ness, and the assumption of 2 Ibs. or 5 Ibs. for fric 
| tion, is quite gratuitous. The reduction of 4 per 


| Cent. on account of pump measurement is well 
| taken, but the reduction of over 10 per cent. on ac- 
| count of using a coal 
anthracite, 
| ductions aggregate 18.9 per cent. 

| It is unfortunate that some standard method of 


| calculating duty has not been agreed upon. 


9 per cent. above commercial 


The re 


we do not consider necessary. 


Com 
mercial coals vary so greatly in quality that it would 
| seem better to base such calculations upon the actual 
combustible consume 

being used. 


d, some standard “ best coal ” 
The calculation should also be made 
upon the actual amount of water delivered and 
the pressure after leaving the pumps and connec- 
tions, proper allowance being made for friction in 
| long suction pipes, when they exist, provided such 
friction can be estimated with any degree of ac- 
curacy. 

The calculation of duty on the Chicago basis is 
exceedingly simple, involving only three factors ; 
gross amount of coal, water actually delivered and 
| the total head without any allowance for friction of 
engines, pumps or connections. 

Striking out the allowance of 1 Ib. for friction in 
the Lynn test, gives, in the 52 hours, 10,700,163 gal- 
lons of water pumped under a head of 72.41 Ibs., 
with 15,160 Ibs. of coal (gross), or a duty of 98,451, 
000 foot pounds, calculated on the Chicago basis. 

The test of the Lawrence engines was made by 
W. E. Worthen, J.C. Hoadley ‘and Jos. P. Davis and 
report published in May, 1876. These engines are 
| quite similar to those at Lynn, being designed by 
Mr. Leavitt and constructed by the same contrac- 
tors. Each engine was to be of 2,000,000 gallons 
capacity per 10 hours. Three tests were made, two 
for duty and the third for capacity. For the first 
test of 22 hours, a duty of 96,202,000 is reported ; 
for the second, 35 hours, 96,778,000; and for the 
third, 34 hours, 98,262,000. Boiler pressure, 90 Ibs. 
and net coal “best Cumberland.” In computing 
the duty 5 per cent. was added for loss of action at 
the pumps and 1 Ib. for friction of suction. 

Computed on the Chicago basis the 22 hour test 
gives 4,527,340 gallons of water pumped under a 
height of 74.96 lbs., with 7545 Ibs. of coal, ora duty 
of 86,654,000 foot pounds; the second test of 35 
hours, gives 7,261,209 gallons to a height of 74.79 
ibs., with 11,754 Ibs. coal, or a duty of 89,000,000; 
and the third test of 34 hours gives 11,450,593 gal- 
lons to a height of 76.73 lbs., with 18,884 Ibs. coal, 
or a duty of 89,637,000. The average of the three 
is 88,430,000. Mr. Theron Skeel, assisted by W. H. 
Buell, in his analysis of November 25, 1876, previ- 
ously referred to, applies the skinning process to the 
data of this test also, arriving at a “commercial 
duty” of 78,100,000. We have no desire to repre- 
sent in an unfavorable light the labors of Mr. Skeel, 
assisted by Mr. Buell. While the essays mentioned 
are in a sense hypercritical, many of the points are 
well taken; they will repay careful perusal. 

The Providence High Service engine was designed 
by A. F. Nagle, and built by the Providence Steam 
Engine Co. The requirements were for an engine 


oo 
ae 











34 





ENGINEERING NEWS. 





January 31, 1878. 





of 5,000,000 gallons capacity, capable of runing 
with ease while pumping 350,000 gallons, to pump 
under a head of 120 feet with a varying suction of 
40 feet. The conditions of the test were similar to 
those at Lynn. A duty of 75,000,000 was to be devel- 
oped while pumping under a head of 100 feet and 
at the rate of 2,000,000 gallons. The test lasted 56 
hours, was conducted by Chas. Hermany, Jas. B. 
Francis and Channing Whittaker, and resulted in a 
duty of 84,637,245 foot pounds. We have not the 
full report at hand, but we will reduce the result 
4 per cent. for pump measurement and 1 per cent. 
for friction on suction, giving a duty of 80,405,382 
foot pounds on the Chicago basis. Considering the 
variable work for which this machine was designed, 
the limited height pumped, etc., this result may be 
considered good, as compared with other high duty 
engines, 


We have cited these three tests because the results | 


of two of them have been so vigorously assailed, 
and also, because Mr. Hermany, one of the Chicago 
Commission, assisted at two of them. Any of the 
three, all the circumstances considered, would war- 
rant the belief that the engines at Chicago would 
develop the required duty. Only the Lynn test is 
available for argument, as this was reported upon 
previous to the Chicago advertisement. 


The best examples of high duty engines are found | 


in foreign countries. The report of the official trial 


made by Thomas Hawksley, C. E., past president | 


Institution Civil Engineers, of the engins and pumps 
constructed by Simpson & Co., for the Chelsea Wa- 
ter Works Company, London, made in 1867, is of 
great interest. The duration of the trial was 24.3 
hours, the height pumped, 219.08 feet, and the mean 
boiler pressure, 40.5 tbs. Welsh coal was used and 
no allowance made for friction, ashes, etc. The 
duty developed on the the water actually pumped 
was 111,350,000 foot pounds per 112 Ibs. of coal or 
99,420,000 per 100 tbs. of coal. Mr. Hawksley re- 
marks: “This remarkably high duty was obtained 
whilst the Engines were being employed in the or- 
dinary service of water to the Metropolis.” 

We have also at hand the report of the official 
trial made in 1869, of the machinery constructed 
for the Berlin Water Works Company, by Simpson 
& Co. The test was made by Henry Gill, C. E. 
Engincer and Manager, was 48 hours in length, wa- 
ter actually measured, average head, 109ft. 2in., 
boiler pressure 321tbs. (Prussian). The duty was 
112g million per 112 tbs. of coal or over 100 mil- 
lion per 100 tbs. of coal. This result was reached 
with the engines running at a variable speed under 
a varying head to meet the requirements of the pop- 
ulation supplied. 

On page 44, Water Works of London, by Zerah 
Colburn and Wm. H. Maw, London, 1867—reprinted 
from Engineering, is an account of the per- 
formance of the engines at Seething Wells, under a 
24 hour test by Joshua Field, made soon after their 
erection. The boiler pressure was 40 lbs., and the 
effective head against the pumps, 234% ft. 11,287,- 
208 gallons (imperial) were delivered into the reser- 
voir with the consumption of 255 ewt. of Welsh 
coal, giving a duty of 103.9 million foot pounds per 
112 Ibs. of coal, or 92.8 million per 100 lbs. of coal. 

On page 55, the engines at Thames Ditton tested 
soon after erection by Joshua Field, gave a duty 
which, “as measured by the water delivered by the 


pumps, amounted to 97,684,894 Ib. raised one foot | 


high with 112 Ib. Welsh coal,” or'87.2 thillion per 
100 Ibs. of coal. 

It is needless to multiply examples. Suffice it to 
say that no doubt reports like these, from sources so 
eminent, were peculiarly misleading, especially in the 
That 
the requirements of the Chicago proposal were high 
there can be no doubt, but that they were excessive 
What had been done could be 
done again, and when the city was willing to pay for 
the mechine, surely no constructor should complain 


absence of the essays of newspaper experts. 


we cannot agree. 


if he did not choose to meet the requirements. 

That the effect of the requirements was to intimi- 
| date responsible builders we cannot believe, and we 
| think the contrary is evidenced by the following list 
of bids: 





| 1. American Bridge Co., Chicago, $185,000, (de- | 


sign of Mr. Worthen). 
2. H.R. Worthington, 


hours). 

3. Quintard Iron Works, New York, two bids, 

each $232, 

| tary bid, $10,000 less than either of these amounts. 

| 4. West Point Foundry, $250,000; (80,000,000 
duty guaranteed.) 

5. A. Harturpee, Pittsburgh, $277,000. 

6. Hartford Foundry and Machine Co., Hartford, 
Conn. ; engines, $257,000 ; engines and boilers, $297,- 
000; operating one year, $43,000, (75,000,000 duty 
guaranteed.) 
each, $340,000. 

8. JI. P. Morris & Co., 
(time required, two years.) 


It will be seen that bids were received from eight 
firms, five of which guaranteed the required duty. 

The following extracts from the proposal of the 
Quintard Iron Works explain themselves. 

“We propose to furnish the pumping machinery 


of July 10, 1874, and would respectfully submit 


and two plans of boilers, either of which we guar- 
| antee to fill the requirements of said advertisement.” 
“Plans No. 2 and 6 represents, three Corliss Verti- 
cal Boilers.” 
“ Plan No. 4 represents a battery of six horizontal 
tubular boilers, which we would suggest as prefer- 
able to the three vertical tubular boilers.” 


Two plans were submitted for single cylinder en- 
gines, which with three vertical boilers, were esti- 
mated at $232,500 each. One plan was submitted 
for compound engines, which with three vertical 
boilers was estimated at $253,500. If six horizontal 
boilers were adopted, $10,000 would be deducted 
from each of these bids. 

On mature consideration it was determined to 
award the contract to the Quintard Iron Works for 
compound engines and six horizontal tubular boilers, 
at $243,500. : 

The engines were completed as soon as the city 
was ready for them, and in due time a commission, 
consisting of Moses Lane, Chas. H. Haswell, Chas. 
Hermany, Thos. I. Whitman and Henry Warring- 
ton, was appointed to make the test. The report 
was made under date of January 29, 1877, and is in 
the handwriting of Mr. Hermany. We have been 
permitted to consult the original manuscript, as the 
report has not yet been published. The language 
of the second report, published in the city report 
for 1876, traverses that of the first so closely that we 
will only note, at present, the points of difference. 

The instructions of the City Engineer are the 
same as those quoted in the second report with this 
addition,—“you are also requested to ascertain the 
duty of the engines when worked with a boiler 
pressure of 70 pounds per square inch, because they 
have been constructed with reference to the use of 
such pressure;” and farther on, “ the engines must 
pump into the city mains, but during the night, or 





from 7 p. M. to 6 A. M., the water pumped may be | 


wasted.” 

The engines had been running 59 consecutive 
days, pumping an average of 22,000,000 gallons of 
water, and during the preparations were pumping 
y at the rate of 28,000,000 gallons, and were only 


| stopped eleven hours to adjust the weir. “ Nothing 
| whatever was done to either engines or boilers in the 


| way of preparing them for the test. The engines | 


were therefore taken in the condition we found them 
‘while supplying the current demand for water by 
the city.” 
The results of the three tests are as follows: 
First period—55 hours—height of water in 





MODERN (5 oiidies SaSs Resa ae wast on bees 149.05 
Height of water in pump well........... —4.71 
Friction in main to standpipe............ 2.50 

Duty head used....... ‘Se eee tes -. 156.26 


New York, $210,000; (duty 
guaranteed, 65,000,000, pump measurement; test, 48 | 


7. E.P. Allis & Co., Milwaukee, Wis., two bids, 


Philadelphia, $385,000; | 





| for the Chicago Water Works, as per advertisement | 


three plans and specifications of pumping engines, | 


Water delivered into city distribution per 24 
hours, 30,799,532 U. 8. gallons; for 55 hours, 9,436,- 
132.2 cu. ft. “The duty developed by the engines 
during 55 hours—the steam pressure in the boilers 
averaging 61* lbs. per square inch—equals 

9,436,132.2x62.5x156.26 
1240.00 is 
74,319,034 duty.” 


Second period—27 hours. “The duty developed 
by the engine during 27 ‘thours--the steam pressure 


500; one bid, $253,500, and a supplemen- | jn the boilers averaging 61 Ibs. per square inch— 


equals 
4,525,030.2x62.5x158.47 
574.00 ra 
78,079,446 duty.” 
Third period—45 hours. “The duty developed 
by the engines during 45 hours—the steam pressure 
i 


n boilers averaging 71.3 lbs. per square inch— 
equals. 


7,699,120.8x62.5x158.63 
980.00. 2 
77,889,768 duty.” 

The questions as to the ability of the engines to 
pump 30,000,000 gallons, and under a head of 155 
feet, are answered affirmatively. 

“The results further show, that the engines did 
not develop a duty of 90,000,000 pounds of water 
raised one foot high for each one hundred pounds of 
coal consumed, therefore the third question pro- 
pounded by our instructions is answered in the 
negative, and in the requirement of duty, the en- 
gines failed to fulfill the contract.” 

“The Commissioners are of the opinion, however, 
that under more favorable circumstances of opera- 
tion and weather, and more skillful firing, that the 
engines would have developed a much higher duty.” 


This paragraph concludes the report. 

As our cotemporary takes much pains to endorse 
Messrs. Hermany and Whitman, we would like to 
know if “a much higher duty ” would meet the re- 
quirements ? 

There are some interesting facts connected with 
the test, which, with those mentioned in the report 
may throw light on this failure to meet the re- 
quirements. There can be no doubt that the con- 
tractor’s engineer Mr. A. A. Wilson, was sanguine 
of obtaining the required duty. During the prep- 
erations for the test, the gauges were found six 
pounds in error, from some inscrutable cause. The 
coal used was exposed to the weather and filled with 
ice and snow. Other causes may have conspired to 
the general result. Suffice it to say, that these were 
eliminated in the second test, as far as practicable. 

In the second test, the head on the pumps was 
measured directly by means of a small pipe, 260 ft. 
long, inserted near the pump connection and carried 
to an enlarged receiver in the stand pipe. The de- 
tails have already been published, under date of 
April 25, 1877, in City report for 1876. The en- 
gines were tested separately, the west engine under 
a boiler pressure of 61.77 Ibs. developing a duty of 
99,083,300 foot pounds; and the east engine under 
a boiler pressure of 60.86 Ibs. developing a duty of 
96,066,800 foot pounds. 

The method of procedure having been established 
in the first test, and strenuous objections having been 
made to its cost (between $6,000 and $7,000), it was 
not deemed advisable to re-employ the entire com- 
mission to prolong the test unnecessarily. 

The reasons for the results exceeding those of the 
first test are given in the report of the commission 
of experts, Messrs. Moses Lane, Chas. H. Haswell 
and Henry Warrington. 

Our cotemporary remarks that “If the names of 
two of these have ever been identified with similar 
trials, we do not happen to know it,” evidently re- 
ferring to Messrs. Haswell and Warrington. There 
are probably many things that the * editor has 
failed to learn. Both space and journalistic cour- 
tesy forbid our characterizing his inuendo as it de- 
serves, and many of his most sprightly gyrations 
must be left unnoticed. Should our readers’ inter- 
est in the subject warrant it, sve May return to the 
discussion at a future day. 


*Gauge reported in error +2 Ibs. at 6a ibs. 
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THE State Engineer and Surveyor of New York, | OTTAWA, CANADA,—ITS PAST AND PRES- One of the same causes which has interfered with the 


sends us the following figures in regard to the traffic of 
the canals during the past year: 


Total tonnage movement 4.955.963 
Tons carried one a 857,305,563 
Receipts per ton mile, cts., 00.57 
Total amount tools collected $880,896. 


Both the tonnage and the tons carried one mile were 
greater than in either 75, or 76. The tolls were low- 
er than ever before and the receipts the least in 45 


years. 








IN another column will be found a communication 
from Prof. Merriman, C. E., of the Sheffield Scientific 
School, as to the causes of the failure of the Farmington 
bridge near Tarifiville, Conn. We desire to draw atten- 
tion to the following paragraph which affirms our views 
of last week: 


“The Tariffville bridge may have failed either by the 
breaking of the rotten upper chord, or by the breaking 
of the overstrained tie rods. It is a matter of little im- 

rtance which broke first; the defects of either are 
sufficient to account for the disasler.” 


The Coroner’s inquest is now progressing, and we 
shall endeavor to present a summary of the investiga- 
tion in due time. All that we would s: y this week is 
contained in the article of Mr. Mansfield. 

Mr. C. J. Camp, President of the Connecticut West- 
tern Railroad, comes out in a published letter in which 
he deplores the accident and thanks publicly many per- 
sons who assisted at the wreck. The letter contains the 
usual reference to a “kind Providence” who did so much 
to limit the number of slain. We think if capable engineers 
had had more to do with the bridge a “kind Providence” 
would have had less. We _ note galso that ex-Gov. 
Holley denies that he had frequently said that the tres- 
tle-work was weak, and refers to the fact that the acci- 
dent “ was a bridge disaster.” 

sta Os 
LIVERPOOL ENGINEERING 


SOCIETY. 


This Society held the first meeting of the present 
year on Wednesday evening the 16th inst., at the Royal 
Institution, Colquitt street. Mr. Robinson Souttar, Presi- 
dent, in the chair. Mr. C. Graham Smith called atten- 
tion to a peculia: construction of wood pavement which 
has been used for some time in America and is now 
under trial at St. Pancras, and which Mr. Green, of 136 
Graham House, E. C., is introducing into this country: 
It is laid on a bed of sand consolidated by means of 
wedges. and has proved much cheaper than the ordinary 
wood pavement. The chief business of the evening was 
the reading of a paper on “ Portland Cement Concrete,” 
by Mr. W.S. Boutt, The author commenced by com- 
menced by considering the clrcumstances under which 
concrete should be used in preference to other materials, 
and proceeded to describe the component elements, 
method of mixing and class of works in which it is em- 
ployed. Mr. Boutt clearly showed the advantage of 
conciete when labor is dear or scrrce, and as an ex- 
ample stated that he had seen a graving dock 950 
feet long carried out with a gang of 22 laborers, 1 
gauger, 1 engine driver, 5 boys and a foremau. Con- 
crete blocks can be set with great rapidity, a desidera- 
tum in “tide work,” especially when, as sometimes hap- 
pens, one-third of the available working time is occu- 
pied in removing silt foom the work. In the Low 
Water Basin Works, 45 blocks averaging 7 tons each 
were sometimes set in one tide. Materials were dealt 
with under the heads of “aggregates” and “ cements.” 
Experiments carried out by Mr. Gran} were quoted to 
show the relative value of various aggregates and to 
demonstrate the importance of properly graduating the 
sizes of the stones, a valuable series of experiments 
carried out by Mr. H. LeMessurier were given, which 
showed that in the case of the blocks experimented upon, 
by using stones properly graduated in place of twc- 
thirds total bulk of sand, the crushing strength was 
increased six-fold. The means of testing Portland 
cement were next dealt with, and some recent specifica- 
tions were quoted with a view to showing what is now 
required of good cement. Mixing both by hand and by 
machinery were explained, and drawings and photo- 


gtawhs were exhibited showing some of the machinery 


most recently used for the purpose. 


In conclusion, the author described the means of 
lifting and setting concrete blocks, and gave details of 


the cost of this kind of work from actual practice. 
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The year 1871, was an exciting one in the matter of 
water works; petitions came from the rate-payers fro | 
and con, until information was again sought for, and re- 
ports from three engineers were presented. The city | 
engineer recommended filtration, steam and water | 
power; an American engineer proposed an arched con- | 
duit for both power and watersupply and vertical pumps, | 


for the pumps. This last report was approved and the 


time abandoned. ‘It is an ill wind that blows nobody 
any good,” for if the terrible fire of Chicago destroyed 
that city, it had the probable effect of saving some or all 
of Ottawa ; at least it precipitated action on the part ot 
the authorities, as in November another bill was pro- 
posed which became a law early in 1372. 
twelve years passed from the first suggestion of water 


took place ; in the meantime, the citizens had remained 
for the most part passive, content with the old wells, or 


breaking ice winter after winter for much of their sup- 
ply ; while for fire service it was brought in “ puncheons 
on wheels” or bucketed along, and distributed by the 








apathy to the probable fear of the enormous expense to 
be incurred for the necessarily combined system of 
drainage and water supply, which opinion seemed to 
have become rooted in the public mind from the first 
inception of the scheme, and that the contrary opinion 
which at last carried the day was due to increased con- 
fidence in the prosperity of the city, and the terrible 
fires which occurred in 1870 and 1871. It is also prob- 
able that the complete and more than efficient works 
which grace the city at the present day, would not 
have existed on so desirable a plan for tuture needs, 
had they have been undertaken in the earlier years; for 
since 1871 the public mind had become so liberal, and 
the general feeling so much in favor of the most efficient 
system in order to cope with fire, that it b came evident 
the debenture appropriation of $500,000 in 1572 was 
as inadequate as the $300,000 in 1869. The Commis- 
sioners, therefore, expressing the wish of the rate-payers, 
desired that the work should not be fettered by the ap- 
propriation, but that it should be prosecuted on the best 
possible plan and the most hberal scale, as far as the 
money would serve. With regard to the works actually 
in existence, al] we will now say, is, that they are capable 
of distributing 9,000,000 gallons or more in 24 hours, 
without steam and consequently without fuel ; are novel 
in many particulars, well executed, and reflect great 
We re- 



























credit on both commissioners and engine r. 








under the head of water works, in the future. 

Ottawa seems somewhat proud of its Fire Depart- 
ment, and from the economy of its maintenance, its 
efficiency, and the suceess which ordinarily attends its 
efforts, it perhaps may be. The pressure that can be 












distribution and hydrants, prevents the necessity of a 
large fire engine service, so that the steamer ‘'Con- 
queror,” throwing some twelve or thirteen hundred gal- 
lons per minute, with the assistance, on extraordinary 






large mill owners, have hitherto been found more than 













Alarm Telegraph now complete. 
in part paid by the corporation, but is chiefly ‘ volun- 
teer.” 
















poses. 


construction of the works authorized, but this happy | 
result was again frustrated by trouble about a lease, | 
and all attempts to decide a plan for the wcrks for a | 


Thus had | 


works before any decided move in the right direction | 


hauling the water from the nearest water-way, and | 


aid of hand fire engines. Mr. Keefer attributes this | 


reserve a full description for a special article to appear 


occasions, of the fire department maintained by the 


sufficient for any emergency, supplemented by the Fire 
The Department is 


Gas is not as largely consumed in Ottawa as might be 
expected. The Ottawa Gas Company was incorporated 
in 1854, with a capital of $200,000, and has extended 
its system throughout the principal streets, with a 
branch to New Edinburgh, but the high price of coal, 
and the enormous cost of laying pipe in the rock upon 
which the larger portion of the city stands, has pre- 
vented the adoption of gas for general lighting pur- 


extension of the gas-works system, has probably had its 
efiect on the sewerage works of Ottawa, viz: the ex- 
pense of excavation in the hard rock for laying drains 
or building sewers. There cannot be said to be a drain- 
age system at all. The main, and only sewer of any 
importance, commences in Upper Town, of the egg 
shape pattern, in size 3 feet g inches by 3 feet, built of 
brick, and runs in an easterly direction on one of the 
principal streets for a distance of 1,110 yards ; the exca- 
vation being in earth and rock. Continuing its course 
for 582 yards, for the most part in earth, with increased 


and the superintendent of the Montreal works recom. | dimensions, 4 feet 3 inches by 3 feet 4 inches, it passes 
mended an arched conduit, and a separate supply pipe 


under the Rideau canal, and alters its direction, bearing 
more northerly for a distance of 422 yards, it is built 
with stone sides and brick arches, and increases its 
dimensions to 6 feet 6 inches by 4 feet 4 inches, most of 
the excavation being in earth. For a further distance of 
1,146 yards it is executed in brick, of the same dimen- 
sions, and through earth and rock. The last length is 
built entirely of stone, egg-shape, of the previous dimen. 
| sions and through rock for a distance of 843 yards, 
when it discharges into the Ottawa just above the 
Rideau Falls. The total length will be found to be 
4.103 yards; tke probable average depth is about 19 
feet, and the grade varies from .15 to 1.5 in a hundred, 
with the exception of the discharge into the river which 
falls 30 feet in the 1co. This sewer was commenced in 
1874, and finished last year. There is another small 
sewer in the district adjoinin~ the Chaudiere having a 
length of 870 yards, and varying in size from 4 feet by 
2 feet 8 inches to 3 teet by 2 inches, of the egg pattern, 
the excavation for which was through solid rock. It 
discharges into the tail-race of the water works. The 
drainage of the city into the sewers, or to the natural 
outlets for refuse and sewage, has not advanced much 
beyond the simple surface box drain; improvement in 
this direction is very gradual. 


It has been before stated 
that the cost of main drainage works, thus far, is $395,- 
000. 

We had almost omitted to speak about the Street 
Railway, although we are well aware of its advantages, 
and that a city not possessing such a convenient and 
| pleasant method of transit is considered behind the age. 
Phe track extends from New Edinburgh, in the vicinity 
of Rideau Falls to the foot of the Suspension Bridge at 
| Chaudiere Falls, a distance of over three miles. ‘The 
| general offices are in New Edinburgh; the enterprise 
flourishes under the title of the Ottawa City Passenger 
Railway Company, and has for its President, Thos. C. 
| Keefer; the vice-president being Thos. Reynolds. 

The “Lion” of Ottawa City, is, of course, the Par- 
liament buildings, and the following brief description is 
all our space will permit. 





The Government buildings, the finest edifices in the 
| Dominion, occupy a splendid site. Erected in a cen- 
tral portion of the city, on a plateau of some 27 acres, 
jand 150 feet above the Ottawa river, they overlook on 
| the east the series of locks by which the Rideau canal 
joins the river, on the north the river and surrounding 
country, and West and South Bank and Wellington 
streets. From the water the bluff with its dense foliage 
from foot to summit, and the magnificent piles crown- 
ing it, presents a very imposing appearance. 

The buildings are generally known as the Eastern, 
Western and Central blocks. The Central block con- 





| 
| 


exerted from the water works, and the arrangement of | tains the legislative chambers, and parliamentary offices 


| and library; the two other buildings are devoted to the 
government departments. 

The three blocks form three sides of a square, the 
open side on Wellington street, the building farthest 
from the street being the Central block, approached by 
a brad direct drive, broken by a fountain “en route.” 
This building has a frontage of 472 feet, with the main 
entrance facing the street. Thestyle is a modified rath 
century gothic. The main facade presents a centre and 
two wings, its long lines broken by seven towers with 
truncated roofs surmounted with iron work. The cen- 
tral tower which is richly finished, has an altitude of 
220 feet and projects its own width from the building. 
The body of the building is two stories, forty feet high, 
crowned with truncated roofs with iron ornamental 
finishings. The main entrance is beneath the central 
tower, the lower portion of which is arched forming a 
portico sufficient to admit the largest carriage. The 
principal material used in the building is a cream colored 


























30 





sandstone from the adjoining township of Nepean. It 
is soft in appearance but very hard and difficult to work. 
For carved work, the Ohio sandstone has been exten- 
sively used, and to give variety of coloring the red Pots- 
dam sandstone has been adopted for the arches over the 
doors and windows. Passing through the main entrance 
one enters a lofty vestibule supported in the centre by a 
colonnade of standstone pillars. From this spacious 
antechamber stone stairways lead right and left, the 
former to the portion of the building occupied by 
senate and the latter to that used by the house of com- 
mons. The senate chamber is 80 feet by 45 feet, the 
same dimensions as the British house of peers. A gal 
lery, setting back over the lobbies, surrounds the floor. 
The roof, 50 feet in length, is supported on clustered 
columns of polished marble, quarried in the neighbor- 
hood of Ottawa. The principal light is from an open 
roof, of elaborately carved timber, and glass, while 
mullioned windows open from the gallery. In the rear 
of the chamber are smoking and reading rooms, and 
private apartments for the speaker, the remainder of the 
ground floor of this portion of the block being occupied 
by committee rooms and apartments. . In the basement 
are refreshment and dining rooms, and in the upper 
story, offices and committee rooms. 

The House of Commons is similar to the Senate 
Chamber in size and structure. Over the speakers 
chair, a gallery for reporters is provided. ‘The remain- 
der of this portion of the building is also devot.d to 
offices, reading and smoking rooms, and apartments for 
offices, as well as rooms for the Parliamentary Post-office 
and Telegraph Companies. Immediately if the rear of 
the Central block, with access therefrom through the 
picture gallery, stands the Library, a very handsome 
polygonal shaped structure, well-arranged and commo- 
dious in the interior, 

The eastern block is possibly the most attractive look- 
ing structure from an architectural point of view. The 
western face fronting the square, is 318 ft. long, and 
the southern, on Wellington street, 260 ft. The prin- 
cipal entrance is under the main tower at the south- 
west angle of the block, facing Elgin street. In the 
centre of the western front is a handsome portico over the 
entrance of the Governor General, whose suite of offices 
is in the second story of the building. In the same 
wing also will be found the Privy Council offices. The 
Council Chamber itself is a very handsome room com- 
manding magnificent views cf the river, The interior 
finishing of the Departmental buildings is plain though all 
in good taste, and in excellent keeping with the exterior 
of the building. The work is most substantial, and the 
lower floors completely fire-proof. The corridors and 
surbases are all of concrete, and the stairways of stone 
with iron balustrades. In the tower large tanks are 
kept constantly filled with water which is carried to ev- 
ery part of the building, and an ample appliance in the 
shape of hose is distributed through each corridor. 

The western block in style and material resem- 
bles the eastern block, with the éxception of a lofty tow- 
e¢ and additional wing, which are not yet completed, in 
fact, the process of leveling the surrounding ground and 
completing the additions in order to accommodate the 
various departments is in progress, and will soon be fin- 
ished. The principal offices located in this block are 
those of militia, public works, post-office, marine and 
fisheries, and the Bureau of Agriculture. The patent 
tern confines of the grounds are the government work- 
shops, plain buildings of Nepean standstore, in which 
all repairs and minor necessities for the buildings are 
carried on. 

It is unnecessary to speak of the grounds, or the bound- 
ary and enclosure walls, or the entrances, more than to 
say, that all is carried out to harmonize with the appear- 
ance and character of the main features which they en- 
close and surround, 

The Rideau canal, of which we have spoken before 
as being the parent of the city of Ottawa, was an en- 
gineering work of no mean magnitude, as the following 
Its total length is 126% 
miles, and consists in the conversion of two rapid 
and obstructed streams, the river Rideau from Ottawa 
and the Cataraqui river from Kingston, intoa continuous 
navigable channel. 


brief particulars will show. 


For this purpose 47 locks were 
constructed, from Ottawa thirty-three ascending and 
fourteen descending towards Kingston, making at high 


ager of the division in operation. 
| 
office is a branch of the latter department, on the wes 
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water a total lockage of 440% feet. or 282% feet rise 
and 164 ft. fall. The dimensions of the locks are 134 
ft. long by 33 ft. in breadth ; the depth of water on the 
sills is 5 feet with a navigable depth through the canal 
ot 4% feet, The breadth of the canal at the bottom, in 
earth is 60 ft. in rock «4 ft. and at the surface of the 
water 8o ft. in earth, The canal ascends from the Ot- 
tawa river, in the ravine between Parliament Hill, of 
Upper Town, and Major’s Hill of Lower Town by 
means of 8 locks. The works in the whole distance 
from Ottawa to Kingston, consist of a series of dams, 
to elevate the waters. There are 24 dams, 11 of cut 
stone, the remainder of wood and clay. The stone 
dams are from § to 60 ft. in height, those of wood and 
clay from 6 to 45 feet. There are also 24 waste and 
regulating weirs, g built of stone, and the total length of 
short canals, irrespective of locks is 16% miles. From 
the Public Works report we gather that the total cost of 
this work was $3,911,701,47. 

Ottawa is fast becomirg a great railway centre. Al- 
ready in existence and in running order, we notice first, 
the St. Lawrence and Ottawa railway, from Ottawa to 
Prescott Junction, where it connects with the Grand 
Trunk, and gives the city and district an outlet cast and 
west by that route, thence by a short length to Prescott, 
with communication by ferry to Ogdensburg and the 
United States. The total length is about 59 miles, 
traversiyg a good farming country. The Managiug Di- 
rector is Thomas Reynolds, and the Resident Engineer, 
J. S. Macklin. 

Next we have the Canada Centra! railway, opened 
some four years since as far as Carleton Place, on the 
Brockville, Ottawa and Canada Central, and more re- 
cently extended to Pembroke, a growing town some 60 
or 70 miles up the Ottawa, and probably a point on 
the Georgian Bay Branch of the Canada Pacific rail- 
road. The President of this company is H. L. Red- 
head and the local Superintendent, T. A. McKinnon. 

Probably the most important railway of all in many 
particulars, is that recently opened for traffic between 
this city and Montreal direct; generally called the North 
Shore Line, but having for its title the Quebec, Mon- 
treal and Occidental railway, This road, designed and 
carried out by the Government, extends from Quebec to 
Montreal, on the north shore of the St. Lawrence, 
which portion is not yet completed, but may be expect- 
ved to be opened the coming summer ; thence by way of 
Grenville on the Ottawa to Ottawa City, opened two or 
three weeks ago and already doing cc nsiderable busi- 
ness. From Ottawa it is graded and ready for the iron 
as far as Aylmer, nine miles from Ottawa, on the banks 
of the river, and for 23 miles further, to the Quio river, 
tenders are deposited. Its ultimate destination is un- 
known, although a matter of considerable speculation, 
but without doubt sooner or later it will form part of the 
Canadian Pacific system; its general directness 
and substantial construction alone affording good 
grounds for such a supposition, The division now open 
between Ottawa and Montreal, has served to reduce the 
fare and freight tariff to that city by the G. T. R., be- 
sides the convenience of saving some four or five hours 
travel. The Government of Quebec have invited ten- 
ders to be opened February Ist, for leasing the above 
road, with its branches, and proposed extension when 
complete. Mr. Duncan Macdonald is at present man- 
It is said to traverse 
a good country with strong prospects of a large local 
traffic. 

Another railway exists on paper, from Ottawa to 
Coteau Landing on the F. T. E. not far from Montreal, 
but we know of nothing concerning it as yet. 

Besides the railways the following companies do a 
large business in forwarding freight, etc., on the Ottawa 
river, although the hard times have been severely felt: 
The Union Forwarding and Railway Co., Montreal and 
Ottawa Forwarding Co., Sincennes and McNaughton 
Line and Ottawa River Navigation Co.; and there 
are three macadamized road companies. Perhaps 
the depression in trade cf the past two or three years has 
been nowhere more seriously felt than in Ottawa, strik- 
ing as it does the laboring classes. It is even said that 
the population is quite materially reduced by reason of 
the exodus of the *‘ working man” to find employment. 
According to the Custom’s returns of the Port of Otta- 
wa, the receipts ranged from $95$,622.20 in 1869-70, to 
a maximum in 1874-75 of $250,422.71: since which year to 
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the present of 1876-77 it has steadily declined to $209, - 
616.54. A large decrease has also taken place in the ex- 
port trade to the United States. In 1871 the exports 
per inland navigation amounted to $1,382,255, and on 
the year ending June joth, 1877, $937,796. 

The staple trade of Ottawa has been in manufactured 
lumber, for which she had facilities perhaps unrivalled. 
The magnificent water power which, in amount and dis- 
tribution was at hand almost whenever required, served 
to promote the erection of mills and manufactories to an 
extent perhaps unequalled on the continent. A limited 
demand has checked the production as a matter of 
course, and in the case of Ottawa has produced serious 
consequences. The falling off in the lumber trade may 
be seen by the following quantities and values of the ship- 
ments of sawed lumber, In 1871 the quantity shipped 
equalled 133,215,008 feet, at a value of $1,382,255; in 
1873. quantity 470,900,234 feet, valued $3,412,309; in 
1877, quantity 90,319 oco, valued at $915,634. It may 
be encouraging to know that from 1876 to 1877 it in- 
creased somewhat, but there are men here who feel that 
the back of the lumber trade is broken; that the new 
facilities for manufacture and shipment, by railroad and 
settlement nearer the source of supply. will deprive Ot- 
tawa of the monopoly which she has enjoyed so long, 

The receipts of the Rideau canal have fallen off also 
very rapidly, in 1874 they amounted to $7,625.19, in 
1876 to $¢,644.40, and we are informed that 1877 will 
show a still greater reduction, 

Unron the decline in the staple production, the 
thoughts of the capitalists are diverted, and attention 
given to other resources, and of late this has been di- 
rected to minerals. There is no doubt but that the Ot- 
tawa district abounds in minerals ; on the river bottoms 
and in the villages here and there, may be found good 
farming land, but from information received here and 
there, no prospect exists of Ottawa ever being able to 
depend for existence on the produce of the soil, alone in 
her vicinity. 

A few miles from the city, the mines of ‘‘ The Domin- 
ion of Canada, Plumbago Co., are yielding large re- 
turns. The company has offices in England. 

A very fine quality of iron ore is found in the district, 
of unlimited extent, and a company was formed to work 
it, but unfortunately the cost of producing iron in a 
wooden country, was too great to allow of competition, 
so operations were suspended. 

Ottawa has a mania! What is more curious with re- 
gard to it, is, that tnere seems to be a corner on it. 

Not very long ago, some fortunate individual dis} 
covered in acertain locality a lump of rock, of a green- 
ish hue and of large crystalline formation, which upon 
analysis, proved to be rich in phosphate of lime. Further 
search has discovered large areas, heavily furnished 
with this valuabl: material, so that the city is already 
raising its head in prospect of renewed vitality. Little 
information can be gathered on the subject ; it acts like 
the charm on garrulous individuals who dream they 
hold an interest therein. Meet a man on the street and 
ask him, what about phospates? A knowing look, a 
shrug, and oné is answered by the remark, ‘I want to 
know something.” All we can learn is that a mine is 
already being worked, and for the rest we must await 
future developments. 

The country round about is exceedingly rich in build- 
ing stones, marbles, etc., in great variety ; the marbles 
especially are already becoming well known; most of 
the stone in the Parliament Buildings was quarried with 
in a mocerate distance. 

We called upon Mr. C. B. Wright, of Hull, for the 
purpose of examining his lime and cement works. He 


very kindly took some pains to give us attention, from , 


which we are enabled to say that he has the means of 
creating an extensive industry in cement and lime. The 


kilns are located in Hull, to which he hauls the cement ° 


stone from the Ottawa side, but the limestone is on the 
grounds, #. é., it is quarried and discharged into the kiln 
at the back and on a level with it mouth. We saw 
specimens of the cement in the shape of paving, which 
were exceedingly good. Generally the cement is well 
spoken of, its chief fault being its slow settling charac- 
ter. The cement stone lies in the quarry in three strati- 
fied layers, so close to the surface that little work is 
necessary to remove the rubbigh ; the layers are about 
2.6 in thickness, easily quarried and broken up. The 
following annlysis of the cement stone is by Prof. Croft. 
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Insoluble in acid.............++-+ 

Soluble silicic acid,.............+. 8.31 
Lime... .ccccsseceeees Sosccescsss Spe 
Magnesia... ....+-cceceecceeesee 12.64 
AlaMIAS... i ccccccccccccccecees 977 
CENSOR vr ccevccecssseccess, IOC 


Potash and soda........ eénncces 2.78 
Water. cccccccs cee Meee ven we sd 0.46 
Carbonic acid and loss.......... oe | @89 

100.00 


Prof. Croft gives it as his opinion, that there is too much 
insoluble matter and too little soluble acid, while lime is 
in excess, as well as iron and magnesia. 

Experiments in the right direction would soon set 
matters right, by which, from the extent of the quarry 
and means for development, one of the best of cements 
could be obtained. 

Besides the many lumber and flour mills, which are 
the chief mill interests in Ottawa, we might mention the 
works of the Ottawa Iron & Steel Manufacturing Co. : 
Prest. the Hon. James Skead. N.S. Blaisdell & Co., 
builders of the water works third set of machinery, and 
McFarlane Bros. 

In our brief sketch of the principal points of Engi- 
neering interest in Ottawa, much more might have been 
said ; perhaps in few other cities in the world, is there 
such a field for the student of water power machinery, 
for here, although the great natural power is heavily 
drawn upon, it may be said, even during the severe win- 
ters cf this latitude, to be practically inexhaustible, the 
vast volumes of its reserve force ceaselessly thundering | 
into its rocky basin, and that in the midst of a large | 
city. 

We take this opportunity of gratefully acknowledg- | 





ing the attention, and means afforded us for gathering | 


information, by the following gentlemen: W. Kings- | 


tord C. E. of the Public Works Dep't., Robert Surtees, | 


C. E., City Engineer, Wm. Kerinedy, Eng., Water | 


Works, Fred. A Wise, Superintending Engineer, Rid- 
eau canal, C. H. Mackintosh Esq. Editor of the Cztizen, 
the Free Press, in a word Ottawa generally, and lastly, | 


“ye Windsor Hotel,” which we cordially recommertd. | 
| 
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BOSTON. 
(Continued from page 28.) 
CONSTRUCTION, 


The aqueduct, by which the water of Lake Cochituate 
‘was to be conducted to the reservoirs in the city of Bos- 


ton, has been described in a previous nun.ber of this | 
journal ; its construction was entrusted to Messrs. E.S. | 10. 16th. with the following parties: 2,440 tons 


Chesbrough, the present City Engineer of Chicago, and | ¢ Cyrus Alger & Co. and the West Point Foundry, 
William S. Whitwell; the latter was appointed Chief | 


Engineer of the Eastern Division which included all the 


works from the Brookline reservoir eastward, including | 
those within the city; to the former was allotted the | yoo5. Colwell & Co. 


Western Division which included all the works from 


engineer received a salary of $3,000 per annum. 
appointments were accepted by the rst of June, 1846, 
and immediately thereafter a surveying party was or- 
ganized which by August ist had located five and one- 
half miles eastward from Lake Cocnituate, and on the 


3d of August the contracts for excavation and grading | 


were let in sections at 18, 17, 15 and 16-cents per cubic 


yard, and on the 20th ground was broken with appro- 


priate ceremonies and the work actually commenced. 
The contractors were Carmichael, Gonder & Co., for 
the ist, 3d and 4th sections, and Francis Blair for 
the 2d. 

September 17th, a contract was made with Mr. Gon- 
der, for Carmichael & Co., to do al) the masonry of the 
brick Aqueduct for the First Division of the line, they 
to find all the materials except the brick, which were to 
be delivered along the line, at two dollars per lineal or 
running foot of Aqueduct. This was afterwards 
changed, on account of the nature of the work, to the 
following prices, Section 1, $2.46; Section 2, $2.45; 
Section 3, $2.43%4 ; Section 4, $2.44; Section 5, $2.41; 
and the first brick was laid, under this contract, Octo- 
ber 19th. 

Several surveys having been made for the location of 
a Reservoir in Brighton or Brcokline, the Commis- 
sioners on the nineteenth of September, decided upon 
the present location in Brookline. 
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In reference to this decision they say, in their Report 
to the City Council, on the 24th of September, * they 
have within a few days past come to the important de- 
cision of adopting a route through Newton, and Brook- 
line, which will require the excavation of two tunnels, 
one 2 300 feet, and the other, 1,150 feet in length, and 
the establishment of a Reservoir near the.residence of 
John E. Thayer, Esq., in Brookline. The advantages 
of this route over that which was indicated by the earlier 
surveys, terminating at Corey's Hill, it is believed, are 
more than sufficient to countervail the cost of tunnelling. 
These consist of a material shortening of the distance, | 
the dispensing with the necessity of a pipe communica. | 
tion across the Brighton Valley, the obtaining of a more | 
capacious and elegantly situated Reservoir, at a slightly | 





















was commenced, and for the purpose of ensuring the 
completion of the two tunnels within the time that 
would be required for the execution of the other 
branches of the work, it was continued night and day 
without interruption, by successive working parties, re- 
lieving one another every eight hours. For further ex- 
pecditing the work, seven shaits were sunk through the 
rock in the Newton tunnel, and three in the Brookline; 
it was also found necessary to keep seven steam engines 
in constant operation to pump the water that was en- 
countered. 

Proposals having been received for the several por- 
tions of the work, on the 16th of March they were 
opened, and the following bids accepted. 

For stone masonry, bulk head, and gate chamber at 


increased distance from the City, a higher elevation in | the Pond, from Carmichael, Gonder & Co.; this contract 
consequence of dispensing with the pipe communication | was afterward given up and the work done by the day. 
at Brighton, and a saving on the amount of damages to| Bridge over Charles river, and stone structures on sec- 
the estates passed through, in consequence of the| tion 6, from Clark, Christy & Co. Waste weirs 
secluded tract of country, and the inferior value of the and stone culverts, ou sections 10, 11, 12 and 13, to 


lands through which the route passes.” | Clark, Christy & Co.; this contract was afterwards trans- 









| Learned & Sons. 
WATER SUPPLY OF AMERICAN CITIES. 


Learned & Sons. 
} 


| was commenced on the 19th of October and continued 


‘ : : . | ton ; 2,240 Ibs. to a ton. 
Long Pond to Brookline reservoir, both inclusive ; each | 


These | 


agreeing to complete the work by August ist, 1845. 
| Between July 1846, and January 1847, over 8,000,000 | 


It was also decided on the same day, that the two | 
main pipes should be each thirty inches in diameter: | 
subsequently, one of them was changed to a thirty-six in. | 

The Estimates for the excavation of the remaining 
division of the line were sent in on October 12th; and | 
on the 14th, the contracts were awarded as follows : 

Section 5, at 94 cents per cubic yard, to Martin, Ma- 
gee & Co. 

Section 6, at 11 cents per cabic yard, to John Healey 
& Co. 

Section 8, at g cents per cubic yard, to J. H. Bollins 
& Co. 

Section g, at 104% cents per cubic yard, to Ebenezer 
Lobdell & Co. 

Section 10, at 15 cents per cubic yard, to Edward 
Learned & Sons. 

Section 11, at 18 cents per cubic yard, to Edward 
Learned & Sons. 

Section 12, at 14 cents per cubic yard, to Edward 
Learned & Sons. 

Section 13, at 20 cents per cubic yard, to Edward 


Section 14, at 1§ cents per cubic yard, to Edward 


Sections 11 and 13 included the two tunnels. 
The laying of brick upon Section 4, first division, 


until the latter part of November, when the work was sus- 
peuded until Spring. The inverted arch was meantime 
filled with earth to prevent injury from frost. 

The first contracts for iron pipes were made Novem- 
30-inch, 


one-half by each, at $47.50 per ton; 550 tons 12 and 16 
inch, from Leonard Fuller, at $47.00 per ton; 1.570 
tons, 4and 6 inch, from A. M. & B. W. Jones, and 
of Philadelphia, at 45.00 per 


The contract for constructing the Beacon Hill Reser- 
voir was awarded to Messrs. Edward Learned & Sons, 
and Carmichael, Gonder & Co., December 5th, they 


of bricks were contracted for at $5% per M., for those | 
| delivered in Boston, and $7 %, for those delivered on the 


ferred to Bryant, Blaisdell & Co., who completed the 


work, 


Brick conduit on section 6 from S. McCullough, at 
$2.26 per lineal foot ; brick conduit on section 8 from 


Jas. & Chas. Collins, at $226 per lineal foot; brick 
conduit on section g from Clark, Christy & Co. at 
$2.25 per lineal foot; brick conduit on section 10 from 


S. McCullough, at $2.35 per lineal foot. 


The contract for section 10 was afterwards transferred 
to C. C. Morrison. 

Brick conduit on sections 12 and 13 from Shippey, 
Kimball & Co., at $2.09 and $2.08 per linea! foot. 

After these contracts were awarded, the Commis- 
sioners appointed Edward F. Knowlton as inspector of 
work, whose duty it was to examine the work as laid, 
and to report daily at the office of the Commissioners. 

On the morning of Monday, April 1gth, the work of 
laying the iron pipes in the city was commenced, three 
separate parties being employed for this purpose in 
different sections of the city ; the whole being under the 
direction of W. S. Whitwell, the Chief Engineer of the 
eastern division, who was assisted by George H. Bailey, 
James Slade, James F. Sheppard, Charles Perkins, 
Frederick Budden. Frederick Tuttle, and N. H. Crafts. 

The laying of pipes was continued, as expeditiously 
as possible, until December 17th, 1848, when the work 
was suspended for the winter. Previous to the middle 
| of July, over eight miles had been laid. 

On May 14th, it was decided to further enlarge the 
Beacon Hill Reservoir, and Commissioners in speaking 
of the site for this reservoir in one of their reports to 
the City Council say: “ This Hill derived its name 
from a Beacon which was erected upon its summit, at an 
early period of the history of the town. This Beacon 
was blown down in the year 1789, and in its place was 
| erected a Doric Column 60 feet in height, with an in- 
scription on its pedestal in commemoration of the prom- 
inent events of the war of the revolution. The site of 
this was within the limits of the ground occupied by the 
| reservoir, but the base of the monument was at an 
| elevation of more than seventy feet above the founda- 
| tion of the structure as now laid. The hill being too 
high and steep to be occupied by dwelling-houses it was 
dug away and the monument taken down.” 
| April 28th, 1348, the workmen in the drifts, from the 





line of the aqueduct. 

The work on the tunnels was commenced by sinking 
shafts about four hundred feet apart ; those on the New- 
ton tunnel were commenced November 15th, and those 
on the Brookline, December 17th ; and the first drift on 
the west end of the Newton tunnel was commenced 
December 30th, 1846. 

The line of the Conduit, from the Lake to the Brook- 


two ends of the Newton tunnel, brought their works to- 
| gether, which was the occasion of great rejoicing. The 
same event took place in the Brookline tunnel on June 
26th. 
| The brick work in the Newton tunnel was completed 
August 27th, and in the Brookline one, August 30th. 
September 17th, the entire bottom of the brick work 
| of the Conduit was united ; and, October 2d, the top 































line Reservoir, was divided into three divisions ; the first, | was closed. Several days were occupied in pointing up 
commencing at the lake, was 30,033 feet long, and under | and cleaning it out; and October 12th, at 10 o'clock 
the charge of T. E. Sickles, as Resident Engineer, as- | and forty-two minutes, A. M. the water was let on for 
sisted by M. Conant, William E. Furguson, and G. H. the first time. At three o’clock, P. M., it had reached 
Hyde. The second, 26,453 feet long, was under the | Charles river, and at half past three, it had crossed the 
charge of H.S. McKean, as Resident Engineer, assisted 


river and vallev, and was well on its way to Brookline ; 


by J. J. Spooner and S. S. Greeley. The third, 23,000 
feet long, including the tunnels and reservoir, was under 
the charge of T. S. Williams, as resident engineer, as- 
sisted by F. J. Williams, G. A. Williams, and J.C. C. 


at four o'clock, the water was eighteen inches deep in 
the conduit on the east side of Charles river, and at 
nine o'clock and ten minutes, in the evening, it reached 
the Brookline Reservoir, having been ten hours and 


Hoskin. 
January 30th, the first drift on the Brookline tunnel 


twenty-eight minutes on its way from the Lake to the 
Reservoir. 
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On the 14th Octobcr, at eleven o’clock and fifteen 
minutes, A. M., the water was let into the small con- 
duit, situated in the northerly embankment of the 
Brookline Reservoir, and from thence it passed into the 
city through the 30-inch main pipe to the fountain on 
the common, where it arrived at two o'clock and five 
minutes, P. M., having been two hours and fifty minutes 
on its way from the Reservoir, or twelve hours and 
eighteen minutes from the Lake. 

On the 31st, the water was let into the services pipes 
for the first time, to the great joy of all who had their 
fixtures prepared, 

The amounts paid by the Commissioners to the prin- 
cipal Contractors were as follows: 

Gonder, Case & Co, $324,127.22 on account of Beacon 
Hill Reservoir. 

Edward Leonard & Sons, $176,451.34 on account of 
Conduits and tunnels. 

Carmichael, Gonder & Co., $165,979.90 on account of 
Conduit, Lake, Bridges, Culverts and Gate House. 

Clarke, Christy & Co. $&5,978,35 on account of Con. 
duit, Bridges and Culverts. 

A. J. Hackley. $64,372.54 on account of Brookline 
Reservoir. 

William Gawne, $62,195.86 on account of Conduit, 
Bridges, Culverts and Marlboro’ Dam. 

Ebenezer Johnson, $37.176.79 on account of Gate 
Houses, Bridges and Culverts. 

James & Charles Collins, $36,640.18 on account of 
South an East Boston Reservoirs, Bridges and Cul- 
verts. 

C. H. Hill, $28,674.42 on account of Excavations in 
the City. 

Lead Pipe Co, $27,302.20 on account of Lead Pipe. 

Others for Bricks $197.928°47 on account of Conduit. 

si “ Iron Pipes, $1,137,512.82 on account of 
Distribution in the City. 

The total of the payments by the Commissioners, less 
credits for materials sold, was $3,998,051.53. 

The Commissioners in their final Report, January 4th 
1850, say: ‘ We feel bound to express our acknowl- 
edgements to the Chief Engineers, William S. Whitwall 
and E.S. Chesbrough, Esquires, for their very able ser- 
vices, for their most faithful and satisfactory discharge 
of all the duties devolved upon them, and their con- 
stant devotion to the expeditious and thorough execu- 
tion of the work in their respective departments. 

‘* To their skill and efficiency, we are greatly endebt- 
ed for the successful completion of this great work.” 
They “also express their acknowledgments to the vari- 
officers of the City Government, and to the several per- 
sons employed upon the works and in the office of the 
Commissioners, 

(To be Continued.) 
iiiiaihe 
THE EFFICIENCY OF SOME TYPES OF 
MARINE BOILERS. 
BY MR. WALTER M. CHAMBERS. 
Burkenhead lron Works, England. 

The prominence given during recent years to matters 
respecting the due performance of boilers has so famil- 
iarized us with their form and construction that a tedi- 


ON 


ous description of their details may, in this brief essay, 
be dispensed with, ane for’the sake of brevity it will be 
conveniedt to assume that we are sufficiently conversant 
with their manufacture and uses, that the only definition 
necessary is that relating to their efficiency which may 
be stated as “the proportion borne by the amount of 
heat transmitted to the water, to the total quantity of 
heat that would be yielded by complete combustion of 
the fuel.” 

Although the boilers employed for marine purposes 
have, from the force of circumstances, assumed a varie- 
ty of forms, yet their component parts, viz., the furnace, 
flame box, and tube stack, are necessarily preserved in 
the various arrangements occasioned by the shell of the 
boiler being modified to suit the conditions of space, 
and increased steam pressures, these modifications con- 
stitute the several types of boilers. . ‘ 

The general application of various improvements 
effected in the steam engine has enabled a degree of 
economy to be attained that attests the untiring zeal di- 
rected to ocean navigation, and one direct result of com- 
pounding is a saving of one-half in the expenditure of 
the fuel, while a yet greater economy is predicted by 
those who advocate increasing the pressure now used. 

The economy of the ergine having been doubled by 
well considered means of extracting the available heat 
from steam, the question occurs, has a corresponding 
improvement been realized in the means employed for 
generating the steam ? 

































turn to the marine boilers in general use, to learn what 
measures have been taken to economize fuel since the 
early days of marine engineering, wlien the form of 
boiler shown in Fig. 2, was usually employed, and the 
acknowledged “absence of any well-founded princi- 
ples in the construction of the boiler—that the part on 
which most depended appeared least understood and 
least attended to, namely, the furnace, and although 
the operations of combustion carried on in the furnace 
with all that belongs to the introduction and employ- 
ment of atmospheric air, were among the most difficult 
processes within the range of chemistry, the absence of 
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We are frequently reminded that the energy con - | imperfectly understood in former times, yet our boilers 


tained in coal represents about ten times the amount 
that is usually obtained from it, to remedy which it is 
advocated to increase the pressures and consequently 
raise the temperature of the steam to the detriment of 
the machinery, the resulting deterioration of which re- 
minds us that however strong a marine engine is made, 
it is necessisily not altogether indestructible, and al- 
though excessive pressure may possibly be employed 
in the commercial marine it cannot be forgotten that a 
boiler containing steam in a high degree of tension con- 
stitutes an element of almost incalculable danger to a 
war ship during an engagement with an enemy, and as 
these vessels require to be manceuvered with rapidity and 
precision, an economical consumption of coal can 
scarcely be sought by relying upon a commensurate in- 
crease of pressure. 


As a reply to the foregoing query, it is neces-ary to 


sound scientific principles still continued to prevail ;” 


it is certainly somewhat difficult of belief that its effi- 
ciency exceeds the modern cylindrical examples. 


As the evaporative power of a boiler depends in a 
great measure upon the completeness of the combustion 
a consideration of the nature of the products into which 
the combustible constituents of coal are converted in 
passing through the furnaces and other parts of the 
boiler, will enable us to avoid many errors and to in- 
crease the amount of useful effect. 

The preduction of steam involves two separate pro- 
cesses, (1) the generation of heat which is wholly dif- 
ferent from (2) its application, and for the sake of 
clearness when speaking of the efficiency of the boiler, 





Pig. 1. 

they should be referred to as being distinct operations ; 
the former is the peculiar province of the fuanace aud 
relates to a purely chemical combination determined by 
the union of due equivalents of fuel and air, the perfec- 
tion of this process, however complete, having uo fixed 
relation in itself to the amount of water evaporated. 
This depends upon its application involving the heat 
transferring property of the boiler plates as the direct 
cause of the generation of steam. 

As the principles of combustion are now widely 
known, any reference here to its theory would be out of 
place ; but we are told that fuels are consumed with the 
greatest possible economy when the whole of their com- 
bustible products enter into combination with no more 
atmospheric air than is needful to supply the com- 
bining oxygen, and it is necessary that it not only be 
supplied through the bars to the body of incandescent 
fuel, but should also have access to the flame to complete 
the process, to prevent the formation of smoke, and to 
evoid the deposit of soot within the tubes. 

These principles, now familiar to engineers, were but 











remain almost identical with those associated with the 
master mind of Watt, and frequently retain the same 
plain furnace bars, the restricted aperture at the fire 
bridge, narrowing the space there to intensify the heat 
with the object of burning the smoke, considering those 
means were sufficient for that purpose. 


Attention has long been directed to the necessity of 


having a greater space behind the bridge to promote a 





Fig. 2. 
more intimate mixture of the combustible gases before 
they enter the tubes, and to ensure their combination, 
with the volume of atmospheric air required to support 
their combustion; hence the flame-box has been in- 
creased in width, this being one ef the few modifications 
introduced in the later designs. 

Some means are necessary to insure that the flame 
will extend into this additional space instead of passing 
at once to the tubes, there to be extinguished, and as a 
mgeans to further this end, a plan is here submitted in- 
tended to cause the flames to mingle freely with the air 
in the flame- box, so to complete the process of com- 
bustion. 

It consists simply of a bridge or diaphragm (Fig. 1) 
perforated with apertures about the size of an ordinary 
manhole, in which the flames are concentrated and de. 
flected into the flame-box while the air is distributed 
immediately beneath, intensifying the current and tend- 
ing to produce a thorough combination of the combus- 
tible matter with the air, and adding at the same time 
to the effective heating surface of the boiler. 

This arrangement, if found to be serviceable, could be 
inexpensiviy and easily applied to existing boilers by 
forming it of fire-bricks, and in this form would perhaps 
become a scource of economy by imparting an amount 
of heat to the newly formed gases when fresh fuel is 
added to the furnace (when their temperature, as we 
know, is lowered), and thus help to promote their com- 
bustion, and would regain its heat when the fire had 
burned clear, ready to repeat the operation at the next 
charge of fuel. 

Many plans have been suggested for effecting this 
very purpose, but our best hopes cf the future live in 
expectation of a general introduction of an improved 
system of stoking, including with it also an improved 
furnace. : 

That the duty of the present furnace is imperfectly 
performed, becomes evident when its requirements are 
considered ; a furnace must be far from perfect that 
admits of the door remaining wide open while an inter- 
mittent supply of fuel is being heaped upon the fire, 
allowing cold air to rush in and lower the temperature 
of the gases at the moment of their release from the 
coal, when a high degree of heat is essential to their 
combustion, and in which but little control can he 
exercised over the amount of air admitted. 

As a valuable adjunct to the employment of means of 
distributing an even and constant supply of pulverized 
fuel, the method lately introduced of admitting co:n- 
pressed air to the fires may be expected to yield excel- 
lent results, It has recently been tried in a new tor- 
pedo vessel in which the stoke hold was moderately air- 
tight, the requisite air being supplied by fans, thereby 
rendering a chimney ine: Mtnpiaiiads, and allowing 
an almost unrestricted amount of fuel to be consumed. 

The requirements of the furnace have been deter- 
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mined with a fair degree of precision, and it only re- 
mains for a sound and practical course to be adopted 
to realize an amount of economy in generating steam 
that is sometimes sought by first employing an excessive 
pressure, which, being utilized in the engine, thereby 
attains a degree of economy that is frequently credited 
to the boiler. The true measure of the boiler’s com- 
parative value is the weight of water evaporated per 
given weight of coal, and while this remains unchanged 
the advantages gained by the use of high pressures are 
simply due to the higher grades of expansion then em- 
ployed. 

The efficiency of the heating surface may be defined 
as “the proportionate amount of heat transmitted to the 
whole amount available for transmission,”’ and depends 
upon the following conditions: (1), its extent, nature, 
and condition ; (2), its arrangement ; (3), the difference 
of temperature on each side of the plate; 4, time; and 
(s), the nature of the heating medium ; but it would 
occupy too much time to consider these in detail. 

The most effective heating surface in ordinary boilers 
is derived from the crown of the furnace, next in order 
are the sides of the furnace above the fire, then the top 
of the filume-box, then the sides, and last of all the 
tubes. Its efficiency may be generally classed as fol- 
lows: — 

1.—Furnaces. 

2.—Flame-box. 

3.—Tubes. 

And by taking the crown of the furnace as unity, the 
comparative value of the sides of the flame-box may be 
expressed as %4, and that of the tubes as \%, or a square 
foot of the first will be equivalent to two square feet of 
the second, and to three square feet of the last. 


These proportionate values constitute an important 
element that seldom receives that amount of considera- 
tion due to it, a:d a boiler is commonly spoken of as 
containing so many square feet of surlace, irrespective 
of the relation it bears to the current of heated gases ; 
but were a due regard given to its cumparative value by 
taking the crown of the furnace, for instance as a 
standard, and reducing the value of the remaining sur- 
face to the proportion given above, a clear judgment 
could then be formed, c@feris paribus, of its evapora- 
tive power. 

(To be Continued.) 
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THE FARMINGTON BRIDGE DISASTER. 








LETTER OF PROF. MANSFIELD MERRIMAN, C. E., To 
THE HARTFORD CouURANT. 


New Haven, Conn., Fan. 21, 1878. 

May I beg a column of your space to give an account 
of the Tarifiville bridge and of the causes of its failure 
as seen from an engineering standpoint. I conceive 
that the conclusions drawn from the notes and measure- 
ments which I took at the bridge January 17, about 
forty hours after the accident, and from subsequent cal- 
culations, should, even though somewhat technical, be 
laid before a pbulic interested in every detail of the dis- 
aster, rather than be published exclusively in an engi- 
neering periodical. 

The Farmington river which flows toward the north 
at Tariffville is crossed obliquely by the Connecticut 
Western railroad, and hence the bridge was built on a 
“ skew” of about thirty eight degrees with the direction 
of the abutments and picr. The total length of avout 
three hundred and thirty-three feet is divided into two 
spans, each about one hundred and sixty-two feet in the 
clear, The western span of the bridge fell when cover- 
ed by a locomotive and cars; the eastern span, though 
also covered with cars, remained standing, and upon it 
the measurements given below were made. 

The bridge is of the type known as a Howe truss, 
the two chords and the braces of each truss being wood 
and the vertical ties iron. The lower chord is twelve 
feet above the ice ii the river, and upon this lower chord 
rest the cross beams which support the stringers, ties 
and rails of the single track. The width of the bridge 
is fourteen feet in the clear, or iucluding trusses nine- 
teen feet, and it has horizontal biacing at top and at 
bottom. ‘The depth of the trusses between centers is 
twenty-one and one-tenth feet, and they are divided into 
sixteen panels, each ten and one-quarter feet long. Each 
truss is terminated by the four vertical posts and stiffen- 
ing rods usual in the Howe system, but the chords were 
continuous over the middle pier, thus uniting the two 
spans and possibly rendering their action slightly differ- 
ent from that given by calculation. The southern truss 
of the west span fell first, and the chords are separated 
directly over the prer, those of the other truss breaking 
several feet west of the pier. The bridge was uncovered 
and unpainted. 

The weight of the bridge as computed from 
my measurement is thirteen hundred and twenty pounds 
per linear foot. To determine the strength of tne sev- 
eral parts, | assume the live luad or weight of the train 
to be twenty-two hundred and fifty pounds per linear 
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foot. Engineers will bear witness that this is a small 
live load to use in discussing so light a bridge, particu- 
larly when no allowance for ** locomotive panel excess” 
is made. 

The top chord of the trusses is composed of four tim- 
bers, ten and three-fourths inches deep ; two of the tim- 
bers are six inches wide, and two are seven and one- 
fourth inches wide; these are spaced apart by blocks to 
thirty inches in width and bound together by bolts. The 
strain upop this top chord under the passage of a train, 
is nine hundred and eighty-six pounds per square inch. 
The timber is pine, which according to a recent recom- 


mendation by a committee of engineers, should never be | 


subject to a compressive strain of mére than nine hun- 
dred pounds per square inch, when, (as in this case), 


the length of the piece exceeds ten times its least diame- | 


ter. This recommendation extends only to sound tim-. 
ber. Ia the tarifiville bridge the timber of the top 
chord is badly decayed over the pier where it was torn 
apart, and ia the fourth and fifth panels east of the pier 
It is possible and probable that the top chord of the 
fallen truss was in a similar or perhaps in a worse con- 
dition. 

The lower chord is composed of four pieces, two 
six and one-quarter inches wide, and two seven inches 
wide, all thirteen and three-quarters inches deep. 
There are two end main braces, each nine by eleven 
and one-quarter inches. 
brace usually seven inches by eight and one one-quarter 
inches. These dimensions will enable engineers 
compute the strains per square inch upon them. 

There are three vertical wrought iron tie rods in five 
panels of the truss from each end and two in the other 
panels. Between the first and second panels, two of the 
rods are one and seven-eighth inches in diameter, ana 
the other is one and three-quarter inches, The next 


set has two of one and three quarter inches and one of | 


one and one half inches. Inthe next set there are two 


of one and five-eighths inches, and one of one and one- | 


quarter inches. The next set (between the fourth and 
fifth panels), has all three rods one and _ three-eighths 
inches in diameter. The strain upon these rods under 
the passage of a train, exceeds in two instances nine- 
teen thousand pounds per square inch, or nearly twice 
as much as that allowed by bridge engineers who do 
their duty. There is evidence that in some of the tie 
rods the ends were not properly upset (or increased in 
diameter) before cutting the screw threads upon them; 
should such be the case with those just mentioned, their 
effective diameters would be decreased one-eighth of an 
inch, and the strain upon them would be more than 
twenty two thousand pounds per square inch, exceed- 
ing probably the limit of elasticity of the iron. 

The above facts are sufficient to enable brige engi- 
neers to form an opinion concerning the strength of this 
bridge, and to judge of the causes of its failure. For 
the general public, however, these results need to be 
further popularized and emphasized. 

The Tariffville bridge may have failed either by the 
breaking of the rotten upper chord, or by the bre.aking 
of the overstrained tie rods. It is a matter of littee im- 
portince which broke first; the defects of eith r are 
sufficient to account for the disaster. 

Che antecedent causes of the failure of the bridge 
were three; it was not properly built, it was not pro- 
perly kept in repair, and it was not properly inspected 
by a commission appointed and paid by the state to 
make such inspection. That it was not properly built 
there can be furnished besides the above figures, good 
engineering authority. Trautwine, for instance, gives 
the following as the proper dimensions for the Howe 
truss of one hundred and sixty two feet span (the Tariff 
ville bridge is a few feet longer); for the upper chord, 
a cross section of three hundred and ninety-six square 
inches—the Tariffville bridge has two hundred and 
eighty-four; for the lower chord five hundred and 
twenty-two square inches—the Tariffville bridge has 
three hundred and sixty-five; for the end braces two 
hundred and fifty-five square inches—the Tariffville 
bridge has two hundred and three; for the end tie rods 
fifteen square inches—the Tariffville bridge has less 
than eight. In short the designers of thi sbridge violat- 
ed mathematical calculation and engineering precedent ; 
to save the money which a few pounds of iron would 
have cost, human lives were daily put in danger. 

Wovden bridges ate usually covered to protect them 
from the action of the rain, ice and snow, but this was 
left exposed for six years until the upper chord became 
rotton enough to give way under a fraction of the strain 
which it was intended to support, and no steps were 
taken to repair it. Not even the iron rods were 
painted. To save the money which repairs would have 
cost, the lives of passergers were daily risked. 

It was not properly inspected by a commission which 
has examined it every year since its erection on behalf 
of the state. An efficient inspection would have dis- 
covered the detective tie rods six years ago; an eftec- 
tive inspection would not have allowed it to remain ex- 
posed to the action of the weather for six successive 
years ; an intelligent inspect.on would have detected and 
repaired the rotton timbers. For the lack of such in- 
spection human lives were lost. 

The immediate responsibility for the accident must 
fall upon the officers of the railroad company, not for 
running two locomotives over the bridge, but for build- 
ing such a structure and neglecting to keep it in repair. 
But the state of Connecticut is also responsible for sanc- 
tioning, as it has done annually by its railroad commis. 


Each panel has a counter | 


to | 


sioners, the use of such an ill-proportioned and unsound 
| bridge. The incompetency of such a commission to 
hold an investigation concerning the cause of the dis- 
| aster will be apparent to every engineer. 

MANSFIELD MERRIMAN. 

| > 


CORRESPONDENCE. 





STANDARDS OF LENGTH. 





Soston, MAss.; December 31, 1877. 
Editor ENGINEERING NEws 

Sir:—lIn your publication of December 15th, ‘*Sub- 
scriber ” asks Engineer to answer several law questions 
relating to to the standard of length. He evidently 
knows that experienced land surveyors acquire some 
| familiarity with the law of real estate. I find consid 
| erable information in the appendix of Johnson's New 
| Cyclopeedia, article ** Weights and Measures,” by Dr. F. 
| A. P. Barnard. 

What is the legal standard enforced by a state court 
| now depends upon state law; and if it is to the credit 
of our legislators that there is an approach toward uni- 
formity throughout the United States in the lawful 
standard. In New York, for instance, the tevised stat- 
utes of 1851 abolish several provisions of 1829, which 
had established some independent standards (including 
a bushel and gallon, materially different from those in 
| use in the other states). A city's powers are limited by 
| its charter, which is not apt to grant authority to fix 
| weights and measures. In Georgia it was enacted in 
1803 that the standards established by the corporations 
| of the cities of Savannah and Augusta should be the 
standards of the state until the United States Congress 
should have made provision on that subject. Iam one 
of those who think that it is now time for the United 
States Government to make a uniform standard com- 
pulsory throughout the country. The constitution ex- 
pressly confers on Congress the power to “fix the 
standard of weights and measures.” In the absence of 
action by Congress the states have taken the matter in 
charge ; but some states have never legislated on the 
subject at all. 

‘The local authorities have not the means of veri‘ ying 
with any high degree of accuracy the correctness of sur- 
veyor’s chains and tapes; therefore, practically the con- 
formity of surveyors’ measures with any proper standard 
depends upon the surveyor's fidelity and skill, or, if he 
neglects the matter entirely, upon the manufacturer of 
his implements. In illustration of this may be cited a 
Massachu-etts statute of 1571, which provides that all 
surveyors’ apparatus used for linear measurments shall 
be proved every year by the sealer of weights and meas- 
ures, This is a dead letter, though I do not know that 
it has ever been repealed. I have a dim recollection 
that a surveyor once went to the sealer with a too ft. 
tape, and that the sealer had only a yard stick to test it 
with, and said that the surveyor could verify it much 
better than he himself could. 

The United States Government, for purposes of its 
own, possesses all the requisite appliances for making 
minutely accurate comparisons of measures of length, 
These are in the Bureau of Weights and Measures of the 
Treasury Department, forming part of the Coast Survey 
Office. By order of Congress this bureau has furnished 
to the several state governments copies of the yard, and, 
more recently, of the meter; and so far as those copies 
have been adopted as standards by state laws, they have 
legal authority. Aside from state legislation, they show 
what United States Government has used in its Custom 
House business, survey of the coast, etc. Its scientific 
accuracy commends this standard to the surveyor ; and 
various cities, scale manufacturers, and other persuns 
possess verified copies of it. 

The surveyor, therefore, should be equipped with a 
tape which at some particular temperature and tension 
conforus to the standard of the United States Survey 
Office and he should make it his first business, by the 
skiliful application of his knowledge of mathematics and 
physics, to determine the dimensions, in terms of that 
standard, of any land, buildings, or other objects upon 
which he is employed. 

He can then tell his employer, if required, what the 
dimensions would be in terms of any other known 
standard, legal or illegal ; he can give his opinion, if he 
chooses, as to the degree of accuracy attainei by any 
previous survey, or as to the standard probably used by 
the previous surveyor; and he can tell whatever he 
knows as to the legal rights in the premise<, though, 
strictly speaking, that is not the special business of a 
surveyor. When our cities were staked out, land was 
of comparatively little value, and it was common to 
throw in a small percentage in the measurement, so as 
to be sure to have enough. Now that the land has in- 
creased very much in value, serveyois are obliged to use 
the utmost accuracy in their work. The ownership of 
land whose description is based on imperfect surveys 
depends on the particulars of the title-deeds. S »metimes 
existing landmarks are referred to, which control in 
spite of any erroneous dimensions. Sometimes the or- 
der of priority in the grants is important. In this vi- 
cinity | am afraid that the earlier grantees take posses. 
sion of all surplus land, and that the purchaser of the 
last lot in a block may congratulate himself, if he finds 
as much left as his deed cails for. 

FREDERICK Brooks. 
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WESTERN UNION RAILROAD. 
ENGINEER’S Orrick, MILwAUKEE, October 22d, 1877. 
Gentlemen :—The Western Union Railroad Company will receive at the office of the Consulting Engineer of said Company, in 
the City of Milwaukee, up to three o’clock P, M. of the 31st day of October, 1877, proposals for building an Iron Railway Bridge on 


the line of its road, near Rockton, Illinois, in accordance with specifications on file in said Engineer’s office, a copy of which is here- 
with presented. 

Proposals must be accompanied with plans showing explicitly the form and size of each typical member of the bridge, its mode of 
construction, and a strain sheet of each span. Each strain sheet must show, both, the weights assumed in the outset, and the detailed 


quantities ot material in the actual structure as designed. All strain sheets must check out correctly. No deficiency in dead weights 
will be allowed. > 


State price per span with iron track stringers, also price per span having track stringers of wood. In case any proposal is ac- 
cepted, the plans accompanying the same will be retained by the Railroad Company, and the plans rejected will be returned. 

Good and sufficient bonds must be furnished, if required, to secure the faithful performance of the work in the time specified. 
The work of raising the bridge in place, to be commenced on or after the 20th of December next, and the entire structure to be fully 


completed to the satisfaction of the Consulting Engineer of the Railroad Company, by the 15th of January, 1878. Fifteen per cent. 
will be retained from monthly estimates until the whole work is fully completed as aforesaid. 

Transportation of material for the structure, over the lines of the Chicago, Milwaukee & St. Pail and Western Union Railroad 
Companies, from Chicago or Milwaukee to Rockton, will be free. 

The Railroad Company reserves the right to reject any or all proposals. 


Yours Truly, D. J. WHITTEMORE, Consulting Engineer. 
GENERAL SPECIFICATIONS 


lor Railway Bridge to be Erected for the Western Union Railroad Company, Over Rock River, Near Rockton, Iliinois, 


The guage of the railway is four feet eight and one-half inches. 

The structure will be of wrought iron, including floor-beams and track-stringers. Cast iron will not be used, except for minor 
details. 

The structure will be a thorough bridge, having a clear height from top of rail to any upper lateral member, of at least 19 feet, 
and a width of 1534 feet between centres of chords, and will consist of four spans of the tollowing lengths, measured from centre to 
centre of end pins: 

Two spans of 10314 feet. 

Two spans ot 10414 feet. 

Quaity oF Iron.—The iron subject to tensile strain shall be tough, ductile and of uniform quality, oS of sustaining not 
less than 50,000 ths. per square inch of sectional area when tested in large and long lengths, to have an elastic limit of not less than 
26,000 tbs. per square inch; the reduction of breaking area shall average 25 per cent., and the elongation of the bar before rupture to 
be at least 15 per cent., and when cold a round bar 11%4 inch diameter must bend through 180° without sign of fracture. 

The iron subject to compressive strain must be tough, fibrous, uniform in quality, and have an elastic limit of not less than 25,- 
© © tbs. per square inch. 

Cast iron (used only in minor details) shall be of the very best quality. 

The pins and all parts subject to shearing or bending strains shall be of the best quality of wrought iron. 

Weicut or StrRucTURE AND MovinG Loap.—lIn determining the total weight of the structure for the purpose of calculating 
strains, there shall be added to the total weight of iron in the several spans 350 tbs. per foot of bridge for weight of rails, splices, 
‘spike, cross-ties and guard timbers above and exclusive of floor-beams and stringers, and with the dead load thus determined, the 
chords shall be proportioned for a uniform moving load of 3,000 tbs. per foot, headed by an engine bringing 72,000 fbs., on six 
drivers, in a wheel base of 12 feet. The position of the engine on the span is to_be changed, so as to obtain the maximum stress for 
each chord panel. For ascertaining the post and tie strains, the same moving load shall be used. 

TeNsILE Strains.—The tension members shall be so proportioned that the maximum strains produced by the weight of the 
structure, and the specified moving and engine load, shall in no instance exceed the following, viz: 


For chord strains in the two end panels at each end of the bottom chord .... 8,000 tbs. per square inch. 
For the remainder of the chord 10,000 tbs. per spuare inch. 
For end suspenders, if used. .” 8,000 ibs. per square inch. 
For first counter tie 6,000 tbs. per square inch. 
Far thee. bebe. commer Qian. «a o.00.5 «sin. 6 046400600 eines SasDUh BVH WOR ike Fok TNO carne enon 8,000 fbs. per square inch, 
fe ee ee eS er er er PRS ES OP er ey ee ee 9,000 Ibs. per square inch. 
Por thew gunning M06. 6 Foo sw Ss osc en os caen cg cscncneesannasananng Or and suaneneeneeeeeee 10,000 Ibs. per square inch. 
For the floor beam susietidders. .. o.oo te so coe nbs noes ceeded wsind «nhs mele sep eesyeeeeeeeenes . 4,000 Ibs. per square inch. 


SQUARE COLUMN. PH@NIX COLUMN. AMERICAN COLUMN. COMMON COLUMN. CoMMON CHORD-SECTION. 


Scniiloaded.”' Boees |. Necndnillbadesion "dag ledaaillbarltlal 
Cripptinc Strarns.—The ultimate crippling strength in lbs. per square inch of section of the several forms of posts, struts and 


chords will be determined by the following formule, in which formule H equals the length between the end bearings in terms of the 
least diameter. 


j 
| 38.500 ‘| 42,500 36.500 6,500 


Me? H? : . et ; 
i deube -vewe thires i+sene The pin being so placed that the moment of inertia is, as neat 


as practicable, equal on both sides of same, use formule for com- 
ie a = hie mon column. ‘ ; ees 
One pin end... .| — _ —_—_— — The maximum strain permitted in any compressive member will 
ireees It+ggsy Itggsy I+;555 | be the quotient resulting from dividing the ultimate strength, as 
determined by the above formule, by a co-efficient of safety, equal 
| 


6H. ” : : 
Pwe pin dade: ; 37.800 36,600 6.500 36,500 |to4 + 755. “H,” as before being the measure of length in terms 


le H? of least diameter. . 
I+3508 I+7500 I+rrss +1300 / 


Flat ends 


(To be Continued.) 
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February 7, 1878. 





WE print this week the lecture of Mr. Eads be- 
fore the St. Louis Merchants’ Exchange on Ads plan 
for deepening the Mississippi, furnishing a twenty 
foot channel from the Gulf to Cairo and doing away 


with the nncessity for levees,—to cost in the neigh- | 
The reader is referred to | 


horhood of $50,000,000. 
the article for detailed information. 

The recent success of the jetty experiment in the 
popular mind, has undoubtedly impelled Mr. Eads 
to utilize the wave in tiding through Congress a bill 
similar to the jetty act, but of far greater magnitude. 


About a year and a half ago the agitation on this | 


subject first commenced but was soon postponed to 
a more opportune season, pending the success of 
the jetty experiment. 

It is with pleasure that we notice in all the river 
cities, an increased interest in the proper utilization 
of our water ways, and we heartily welcome the 
speech of Mr. Eads in that it aids to increase and 
direct a popular will which must ultimately force 
a solution of the problem, albeit, meantime, there 
may be depressing failures in reaching the desired 
result. 

In passing we cannot but note that the present plan 
is essentially different from that proposed a year and 
a half or more ago, and which he seems now to re- 
pudiate. Then, as now, he proposed to confine the 
river in a channel of uniform width, thus scouring 
out the shallows in the wide reaches, and in ad- 
dition, to shorten the river by a few judicious cut- 
offs, which was to result ultimately in a lowering of 
the flood line and do away with the necessity for 
levees. We commented at length upon the cut-oft 
part of the plan at the time, and we now congratu- 
late Mr. Eads upon its definite abandonment. 

The plan now proposed has our cordial approval, 
if that is at all essential to its success; it does not 
differ materially from the methods heretofore adopt- 
ed for the radical improvement of rivers of this 
character, except, possibly, in magnitude, and we 
have no doubt that its adequate application would 
accomplish a mighty change for the better in the 
navigable channel of the Mississippi. The value ot 
such improved channel and what the country can 
afford to pay for it, can hardly be estimated. 

However, we are not sanguine that a material re- 
duction in flood line can be accomplished, or a 
twenty foot channel to Cairo formed. It would 
seem that if the river is confined to its normal width 
of about half a mile from Red River to Cairo, by 
dykes raised above high water, while great scour 
would result and the river be reduced to a uni- 
form regimen, any reduction that would take place 
in the high water slope would be accompanied by a 
still greater reduction in the low water slope. The 
expectation of 200 inches or 16 feet reduction in 
high water at Cairo, we think would result in great 
disappointment, and if that reduction was reached, 
a still greater reduction would be accomplished in 
low water height. Such an improvement of the 
river should be wisely supplemented by levees. 

In regard to the low water improvement we would 
propose two questions: What would be the effect 
of a reduction of low water height at Cairo on the 
navigation of the Mississippi from that point to 
Des Moines, and of the Ohio to Louisville? Would 
the increase of slope on these portions of the rivers 
improve a navigation already sufficiently difficult, 
and if not, would not the improvement have to be 
carried up these rivers until it met the rocky rapids 
at Des Moines and Louisville? Numerous other 
queries will readily suggest themselves under this 
head. Our other question is,—Is there sufficient 
low water volume in the river to maintain a twenty 
foot channel, one-half mile wide, from Cairo to Red 
river, on the present low water slope? It would 
seem as if the removal of bars entirely would draw 
off the poois above and might possibly complicate 
the dangers now existing, and at any rate it does 


CAPT. EADS vs. THE‘ MISSISSIPPI RIVER. | 
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| not seem probable that a twenty foot channel can be 
| maintained. We believe the ultimate design of the 
government engineers is for a permanent ten foot 
channel in this portion of the river. Put the ques- 


| tion in any way we please, the entire subject is far 


too_grave, to be acted upon in any way, except upon 


the most mature consideration of eminent and dis- 


interested engineers. 
While we fully appreciate Mr. Eads’ great services 
in bringing this and other questions to adequate 


public notice, we must protest most earnestly against 


the bad habit into which he has not recently fallen, 


of reflecting adversely and not over courteously, upon 


the intelligence, not only of government engineers, 
but of every one else who expresses an opinion con- 
trary to 


seemly in the attorney than in the engineer. 


} 
| 
| 
| 


his theories. Special pleading is more 
The 
day when grave engineering problems are to be de- 
cided by the arts of the political demagogue, should 
be postponed as far as possible. 

Immediately on the conclusion of Mr. Eads’ re- 
marks, his hearers passed a resolution looking to 
ward congressional aid in accomplishing the object 
outlined in the address. Many remarks were made 
at the meeting laudatory of Mr. Eads, which would 
have been well enough were they not coupled with 
the deep depravity of his opponents. 

As bearing on this subject, we have taken much 
interest in reading the memorial of Col. Sylvester Wa- 
terhouse of Washington University,drafted per resolu- 
tion of the St. Paul River Improvement Convention of 
Oct. 11—12, ‘77, and designed to aid the committee, 
now at Washington, in securing an appropriation of 
$2,000,000 for the improvement of Mississippi river. 
The document is able as well as lengthy, covering 
nearly a page of the St. Louis Republican of Jan. 
22d. 

Col. Waterhouse quotes from Gen. J. H. Simpson, 
U. S. Engineer, the following sensible remark : 

“T am satisfied that seven appropriations of $1,- 
000,000 each would accomplish fully as much as 
twenty of $500,000 each in the prosecution of works 
required in the Mississippi. If appropriations are 
to be limited to $200,000, or thereabouts, per year, 
it would be as well to abandon the expectation of 
an improved river, for it will never be realized. 
Such sums would enable many local improvements, 
of more or less value to be made, but nothing toward 
a permanent deep channel.” 


The history of government work fully demon- 
strates the truth of the above. It would seem best 
when a public work is once definitely determined 
upon and its cost estimated, to set aside the entire 
amount at once, to be drawn against as fast as it can 
be economically used, the expenditures in any one 
year being charged to the appropriations for that 
year. Such a course wouldreduce the expense of 
public improvements far below what they have 
hitherto cost, under the system of cutting down 
yearly estimates and failing to appropriate at all, 
pending a presidential election, under the plea of a 
mistaken economy. 





THE CAPE COD CANAL. 


The project for a ship canal across the isthmus of 
Cape Cod, from Barnstable Bay to Buzzard’s Bay is 
again revived, the company which was granted an 
exclusive charter in 1870, having applied to the 
Massachusetts legislature for an extension of privi- 
leges. The charter expires by limitation this month, 
and the legislature will probably grant the desired 
extension. 

The route was first used by Captain Miles Stand- 
ish in 1623, and the Dutch of New Amsterdam 
(New York), utilized it for purposes of trade in 1628. 
A canal project was broached in 1676, and in 1697, 
the General Court ordered a survey to be made. 
From this time the project seems to have dropped 
from sight, as we find it only mentioned in Prince's 
Annals in 1736, until two months before the Declar- 
ation of Independence in 1776, when the legislature 
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appointed a committee to make an examination and 
report, Thomas Machin being employed as engineer 
From this time forward the project was frequently 
1824 the General Government was 
petitioned to take the matter in hand. In 1825 the 
ground was surveyed by Maj. P. H. Perault, U.S 


agitated, and in 


Topographical Engineer, and his report approved 
In 1828, frgm the revolution in policy of the govern 
ment on the subject of internal improvements, the 
project was practically abandoned until it was resur 
rected by Gov. Banks in 1860. In con‘unction with 
the Coast Survey, a survey was made and a report, 
with elaborate maps and statistics, was published in 
1864,— Public No. 41, In 1870, 


the present company was organized, and in 1875 


Document, 1864 
they made an earnest effort to build the canal, Reed 
& Co., of London, Eng., agreeing to undertake the 
work on a paid up subscription of $400,000, which 
ultimately the company failed to raise. 

The chief object of this canal 1s to avoid the dan 
gerous navigation off Cape Cod. 
from 


In the period 
1843 to 1869, 1.444 wrecks occurred off this 
coast, an average total loss annually of $500%00. 
The annual loss since 1869 is $600,000. Lighthouse 
observations along the Cape show that 40,000 ves 
sels pass yearly, with an estimated tonnage of 10,- 
000,000 valued at $600,000,000. The canal would 
also save 75 miles in distance from Boston and ad- 


jacent ports to all the seaboard ports to the South. 


The engineer of the present project is Mr. Clemens 
Herschel, C. E., of Boston. 
following facts: 


Mr. Herschel gives the 
Canal to be 7.3 miles long and i8 
feet deep at low water in Buzzard’s Bay, a thorough 
cut without locks, needing no jetty protection at the 
ends and in no danger of washing from the cur- 
rents passing through it. Prof. Mitchell, of the 
Coast Survey also reinforces his statement, that the 
current through the canal would probably free 
Barnstable Bay from danger from ice. Mr. Herschel 
estimates the cost at $2,000,000 on a cash basis plus 
$500,000 for contingencies. The excavation he esti- 
mated at $1,025,000, or at the rate of 15 cents per 
cubic yard, but is satisfied that much of it can be 
done for 10 cents per yard. 

It is thought that on the completion of the canal 
it will be generally used by steamer lines plying to 
Atlantic ports farther south, providing the tolls are 
moderate, and that Boston will be placed as favor- 
ably for this trade as Providence now is. The record 
of shipwreck on Cape Cod would seem to warrant 
its construction, the. loss in four years aggregating 
more than the estimated cost of the canal. We are 
glad to note that the company do not propose to ask 
the General Government for aid, a specimen of vir- 
tue now rarely seen. 
and be imitated. 


Let us hope it may continue 





WE have noted from time to time, the progress 
in the construction of the Cincinnati Southern rail- 
way and the more recent efforts to lease the road to 
a company which should complete the road to 
Chattanooga and bring it into practical operation ; 
and, also, the estimate of consulting engineer, Mr. 
G. Bouscaren, for its completion. After much de- 
lay and the loss of valuable time, the form of the 
lease has been finally determined, its provisions be- 
ing such as to amply protect the large investment 
of Cincinnati in the property. This lease is far too 
lengthy for our columns. After its laborious comple- 
tion, the suspicion develops, that no company will 
be found to accept its provisions. Hence the com- 
mittee, appointed by the Chamber of Commerce to 
confer with the Trustees, report that should they be 
unable to obtain favorable bids, believing the early 
completion of the road to be of the greatest im- 
portance to the city, they should appoint a com- 
mittee of ten tomemorialize the legislature for legis- 
lation looking toward the immediate completion of 
the road. The legislation suggested is to authorize 
the city to issue $2,000,000 more in bonds to be sold 
at par, provisions for cheaper management, and 
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cheaper construction in the remaining portions of | 


road as the adoption of wooden bridges, etc., the 


road afterward to be brought into first-class con- 
dition. 
citizens in the ratio as per tax list, they to elect 
to 


dently has an elephant on her hands and the fate of 


officers and issue bonds, ete. 
her Southern line is yet to be determined. | The his- 


tory of municipal investment in railway enterprises, 


in this country, is very disheartening, and serves to 
illustrate the fact that there are some things which | 


“the people” are not capable of performing to the 


best advantage. 





Prov. R. C. Kepzir of the Michigan Agricultural 
College, in a lecture before the Farmers Institute at 
Paw Paw, on the 18th ult., had some very timely 
and sensible things to say on, “ Healthy Homes for 
Farmers.” We wish his remarks could be placed 
in the hands of every farmer in the country. 
tistics clearly show that farmers are shorter lived 
than any other class. 
exposure and excessive physical labor, but we ap- 
prehend that defective sanitary arrangements have 


their share in the untimely taking off. Cellars filled | 


with fermenting and decaying vegetable matter; 
inadequate and improper ventilation; houses con- 
structed on the least desirable sites to be found on 
the farm, and in the worst manner imaginable; 
slops thrown out by the door step; privy close at 
hand; well adjacent, or probably fifty feet distant 
on the other side of the house, draining slopy ground 
and privy effectually at low water; inadequate 
drainage or no drainage at all; manner of house 
life,—all conspire to make the farmer in his sur- 
roundings the most unsanitary of individuals. 





Tuk projected seaboard pipe line as finally modi- 
fied was to be six inches in diameter, with an ordi- 
nary capacity of 6000 bbls. per day which could be 
increased to 8000 bbls. or 2,666,000 bbls. annually. 


After great trouble and expense from obstreperous | 
landowners and railways, ‘4e company, having no | 
charter, have secured the right of way from near | 
Parker, on the Allegheny river, to Curtis Creek, near | 


Baltimore, a distance of 240 miles. 

The defeat of the Free Pipe Bill in the Pennsyl- 
vania Senate on the 80th ult., by a vote of 27 to 19, 
is assumed to have killed the project, and the Raii- 


way World of the 28 inst., says: “ This result will | 


be hailed with joy by every citizen of this state and 
the nation at large,” an extravaganza which may be 
pardoned in a journal which has so bitterly opposed 
the scheme. 

The whole argument against the pipe line project 
is that it would destroy the employment of thous- 
of and millions of capital, now 
vested in the transportation and refinement of pe- 


ands workmen 
troleum, and give to another state a share in what 
has hitherto been a Pennsylvania monopoly. 

We have previously commented upon this Chinese 


policy which has always been advocated by vested | 


interests, when effete methods were to be replaced 


by those which were cheaper and more in accord- | 


ance with the spirit of the age, and had hoped that 
the great commonwealth of Pennsylvania would 


not illustrate the principle at this late day in the | 


19th century. 
gress have been disappointed, but only temporarily, 
for our faith in even a Pennsylvania legislature is 
not entirely destroyed. ; 

The present agitation in Pennsylvania, reminds us 
of the fate of the pipe line a year or more ago, 
when a Pennsylvania judge delivered the remark- 
able opinion, that a railway company holding a fee 
simple, owned a wedge of the width of the right of 
way at the surface of the earth, extending from the 
centre of this mundane sphere to the limits of space, 


and that said company could serve an injunction on 
any one proposing to put a pipe line across this 
wedge, either in the bowels of the earth beneath or 





Sta- | 


This may be due in part to | 


Not only we, but every friend of pro- | 


ENGINEERING NEWS. 


in the heavens above. Whether such an injunction 
would be effective against a balloon voyage ora trip 


| to the moon, a la Jules Verne, we cannot say; but 
It is also suggested to issue stock to the | 


the attempt would undoubtedly be made to enforce 


| it, if it conflicted with Pennsylvanian interests. 
Cincinnati evi- | 





Tue article on the Boston Water Works will be 
continued next week. A press of duties has pre- 
| vented the preparation of “copy” for this issue. 





WE are glad to note that New York is actively 
| considering plans for cleaning the streets of that 
city in an efficient manner. As a result of the in- 
vestigations, a bill will be framed, embodying all 
| the best features of the various systems proposed, 
}and put upon its passage in the legislature at an 
early day. Prof. Chandler, of the Columbia School 
of Mines, President of the Board of Health, has the 
| matter in active charge, and his name is a guarantee 
of the adequacy of the proposed legislation. Could 
Chicago, in any way, make an effort to lift itself 
out of the mire ?” 





THE coroners’s inquest as to the of the 
failure of the Farmington bridge near Tariffville, 
| Conn., continues to drag slowly on. Elsewhere will 

be found the discussion of the New Haven En- 
| gineering Society on the causes of the accident, and 


sauses 


| the text of a petition to the legislature for adequate 
| provisions for obviating similar disasters in the 
| future. 

Mr. Albert B. Hill, C. E., Assistant City Engineer, 
| New Haven, in a letter to the 
gives the results of tests made on the iron rods of 


the fallen bridge. 


a 


| The fracture had the general appearance of “ cold- 
| short” iron, Three %% in. rods were turned to a 
diameter of 0. 68 in. for a length of 4. 44 in. 
| general results of the tests are as follows: 
| 
| 
| 
| 
| 
| 





; | 


; _. _ |Breaking strain 
No. of | Diameter of | Elastic limits 


| pr. sq. in. ef- 

















test. specimen. | per sq. inch. | fective area. 
| j 
1 0.680 | 17,900 | 46,672 
2 0.682 | 283,267 | 47,904 
3 0.682 | 16425 | 48,069 
| 19,197 47,584 


The mean reduction, in area was 13.3 per cent. and 
| the mean elongation, 10.4 per cent. These results 
| show a very inferior quality of iron. 

The following maximum strains are given for the 
successive sets of rods in each girder. 


2 
= 
= 
> 
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ieee 131,000 | Sth............. 69,000 

es ea SOAR is on cial 55.500 
ona Konner DOO Fhe: 6 3.50 55,0 s'e.e 47,600 
se 88,400 | 8th. ............ 47,600 


The four centre pannels had two 1, in. round 
bolts on which the greatest strains at the sixth pan- 
nel point was 27,750 Ibs.each. As the screw ends 
| were not upset, and the threads were cut 1g in. in 
| depth, their effective area was only 1.22,718 in., 
| giving a maxium tensile stress of 22,612 Ibs. per 
| sq. in. Or about 3000 Tbs. in excess of the elastic 
limits. The writer concludes that the bridge failed 
at the sixth panel point, that being the weakest 
part of the bridge. He submits that inspection by 
a competent bridge engineer would have detected 
the weakness but that “such men are rare, and 
command high wages, and hence are deemed luxu- 


| ries by those practicing a penny-wise and pound- 
foolish economy.” 

As to the timber the writer concludes that it was 
| not of a quality adapted for bridge purposes but 
| that the result of tests show that “although a con- 
siderable portion of the chord {upper} was rotten, 
| there was not enough unsound wood to cause failure 
| under the load which was upon the bridge at the 

time it gave way.” 





BOSTON SOCIETY OF CIVIL ENGINEERS. 


A regular meeting of the Boston Society of Civil En- 
gineers was held in Wesleyan Hall, Boston, Jan. 16th, 
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1878, President Thos. Doane in the chair and twenty 


members present. 
A “Standing Committee on the Preservation of Tim- 


ber” was appointed as follows: 


Thomas Doane, ex-officio; Ernest W. Bowditch, 
James B. Francis, William Watson. 


Earnest W. Bowditch, on being called upon by the 
president, said he would speak in a few works in regard 
to the lack of proper sanitary arrangements in dwell- 
ings, rarticularly as instanced in Boston, He then pro- 
ceeded to describe, somewhat in detail, the condition of 
a residence on the filled land, where he had been called 
to make an examination, and where, by the use of pep- 
permint, a dozen breaks in the pipes were detected, and 
where the set basins had no separate traps and were 
offensive. The house was one of a block put un within 
a few years on speculation and apparently with no proper 
superintendence ; he considered it probable that the 
drainage of the other houses in the block would be found 
equally defective, but that owing possibly to lack of con- 
stitution the family occupying the premises described 
had suffered first. 

Mr. Bowditch said he thought the prevalent method 
of laying soil-pipes under cemented cellar floors, where 
they could not be seen and where settlement of house or 
land meant cracked and leaky drains, a very bad ar- 
rangement, and should be discouraged. All soil-pipes 
within a building should be of cast iron, painted first with 
red and then with white lead, and when not in a vertical 
position should invariably be hung from floor timbers or 
supported on brackets. 

Mr. William H. Bradley said he thought hanging 

| pipes as described rather unnecessary, but if laid under 
the floor and in a position where they could be got at if 
| desired, they would be good enough. 
| After considerable discussion it was proposed to sug- 
| gest to the members of the Boston Society of Architects 
| that they insert a clause in all plumbing specifications 
| to the effect that house drains should be tested with oil 
| of peppermint, or other volatile essential oil, before be- 
| ing accepted by the superintending architect; the cost 
| would be small, and the test the only reliable one. 
| Many of the members thought this would scarcely reme- 
dy the difficulty, because the larger proportion of build- 
ings, particularly dwellings, are built without architects, 
| It was not claimed that this would cure the difficulty, 
| but it would be a step in the right direction, and in 
; Many cases would prove the necessary ounce of preven- 
tion. 

President Doane and Mr. Bowditch thought it would 
| be well to go still further, and memorialize city hall to 
| Create an inspector of plumbing to atten] just such cases 
}as described, believing that until some such appoint- 
{ment be made little or no improvement would take 

place in sanitary work. 
Mr. Clemens Herschel, considered that licensing 
| plumbers would be better, as it would drive out the in- 
, competent ones, but others thought that the appoint- 
| ment of an inspector of plumbing would be a much 
more thorough method of reforming work, ‘and that 
; much of the so-called ‘scamp ” work was not really of 
that characte, but the judgment used on locating pipes 
| was poor. Back Bay houses were exceedingly apt to set- 
| tle, and then the pipes broke; the inspector should 
| have at his office drainage plans of every building, with 
| sizes and locations of pipes, traps, etc., accurately re- 
corded, so that any trouble arising could be easily traced 
and found. Such plans are kept at Guildhall, in Lon- 
| don, and are simply invaluable. 
Mr. L, Frederick Rice described some defective work 
met with in his experience, and after considerable dis- 
cussion and reports on “American Architect” and 
‘*London Engineering” by Messrs. Rice and C. W. 
Kettel respectively, the meeting adjourned. 





OBITUARY. 


Luther H. Eaton, C. E., Supt. of water works. Ban- 
gor, Maine, died recently at his residence, in that city, 
at the age of 56 years, after a lingering illness of several 
weeks. We take the following from a Bangor paper :— 


Mr. Eaton was born at Eddington, Maine, October 
23d, 1521, and moved to Bangor in 1832. He entered 
the Bangor High School and from there he went to the 
Foxcroft Academy, after which he finished his educa- 
tion in the Deerfield (Mass.) Academy. His taste for 
civil engineeting was inherited from his grandfather, 
Park Holland, Esq., a well known civil engineer, iden- 
tified with the early history of this state. Mr. Eaton 
was employed on the railroad from Augusta to Portland, 
on the completion of which road he went to Athens, 
Ohio, and engaged in building a railroad in that state, 
after returning from the West he received an appoint- 
ment from the government in 1862, as Engineer at Fort 
Knox, Bucksport, where he remained for seven years. 
Returning to this city in 1869, he received an appoint- 
ment as assistant engineer in the construction of the 
Bangor and Piscataquis railroad, on completion of 
which he was elected Superintendent of the same, which 
position he occupied for several years. After closing 
his connection with the above road he was engaged in 
the construction of the Bucksport railroad bridge, ac- 
cross the Penobscot river. ¢ served as City Engineer 
at various times for several years. In 1874 he was ap- 


pointed a member of the Water Board, and in 1876 the 








dam was built under his immediate supervision, He 
has served the state on various occasions examining: 
and correcting boundaries, making maps, etc. The 
last work of his useful life was examining the state 
titles, to islands on our coast. On the 30th of October, 
1844, he was married to Miss Lydia Lane, who with 
two children, a daughter and son, survive him. 

Mr. Eaton’s death will bea great loss to the com- 
munity, and a very large circle of friends will long 
mourn his demise. 








BUILDING A LIGHTHOUSE. 


On Race Rock, a reef lying about to miles south of 
New London, Conn., Mr. T. H. Smith, of N. Y., is 
building a lighthouse for the government. The stury of 
its construction is of interest, as showing the peculiar 
difficulties encountered in this branch of civil engineer- 
ing. 

On the 6th day of May, 1872. the work of building 
the pier was commenced. Submarine divers sounded 
the bottom and found there a rock 12 feet long, 4% feet 
high and 6 feet wide. At low tide its highest point was 
4 feet below the surface of the water. From that day 
until now the work has Leen carried on through great 
difficulty and danger. The attempts to Jand material 
after the pier had risen above the water were attended 
oftentimes with barren results, for the heavy, rolling sea 
would make it impossible for a vessel to lay alongside 
and discharge, and at times work would be suspended 
for several days by reason of the rough weather. 

The first step was to sink shipload after shipload of 
huge, uncut stones around the rock in order to laya 
foundation. This dumping of stone was continued for 
ayear. But it was discovered at the end of that time 
that it was expedient to change the plan so far pursued 
and to recommence the work upon a different mode of 
operation. The stones were, therefore, removed by 
divers from the immediate vicinity of the rock and an 
unobstructed space on the bed of the sound made. 
Upon this bed about 8,000 tons of granite block were 
set. These blocks varied in size from 4 feet cubic to 4 
by 6 feet and 4 by 8 feet. 
tons each. 


They weighed froin 8 to 10 
By this means an indestructible foundation 
was formed. 
band one-fourth of an inch thick, 3 feet high and 69 


Upon this foundation was placed an iron 
feet in diameter. The interior was filled with concrete. 
When this concrete hardened, which it did in about 48 
hours, another iron band 66 feet in diameter, and still 
another, 63 feet in diameter, the proportions otherwise 
being the same as those of the first band, were also 
placed and filled with concrete. The surface of the up- 
permost band was even with the surface of the water. 
A breakwater was formed around this foundation by 
promiscuously piling huge blocks of rough granite 
against it. These blocks rise to an average height of 
5 feet above low water. 


When the Connecticut river “ breaks up” in the spring 


perhaps 


of the year, immense masses of ice come whirling out of 
its mouth, and, striking an easterly current, are swept 
swept with great velocity in thedirection of Race Rock. 
To prevent this floating ice from damaging the break- 
water, the latter is surrounded with square blocks of 
stone, each weighing £4 tons, inclined at an angle of 
45 degrees, and made fast to the granite blocks. 

The concrete and granite foundation and the break 
water being completed, the building of the pier com- 
menced. To form this, 14 courses of stone were laid, 
the first g courses being clamped with iron and dove- 
tailed, and the remaining 5 coutges clamped bnt not 
dovetailei. The stones in the first course are about 3 
feet square; those in the others average about 2 feet 
square. A pier, 29 feet above low water mark and 38 
feet in diameter between its parallels, is made by the 
granite foundation, the concrete and the 14 courses of 
stone. The pier is of solid masonry until it reaches a 
point 9% feet below the coping or capstones. At that 
point it is open and shaped octagonally in the interior, 
This octagon is the “cellar” of the lighthouse which is 
to surmount the pier, and whose light will be 73% feet 
above low water. 

A cistern having a capacity of 26,000 gallons of water 
has been placed in this cellar, which, it is believed, will 
be kept supplied by the rainfall. Upon removing the 
cover of the cistern there issues from it a deafening 
roar, caused by the incessant beating of the waves upon 
the foundation of the pier. It was originally intended 
to have two cisterns, but the plan was abandoned. It 



















is now understood that the light will be of the second 
order, and the lighthouse built of granite and brick. 


wharf built out from the pier and made of solid masonry. 
above low-water mark, 11 feet. 
are 42,000 cubic feet of cut stone, 7,000 cubic feet of 


cost of constructing pier, wharf and light will fall but 
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Facing the southwest shore of Fisher's Island is a 


Its dimensions are 53 feet long and 26 feet wide at the 
bottom, 51 feet long and 25 feet wide at the top; height 
In the wharf and pier 
stone and 16,500 cubic feet of concrete. The entire 
little below $300,000. 

The men employed upon the pier live in a temporary 
wooden house upon the wharf. Aside from their isola- 
tion and the dangers surrounding them, they are com- 
fortably situated and appear to be as jolly and contented 
as though safely housed on land. 
their quarters were carried away by the gale and the 
sea. They crawled into the “cellar” of the pier and 
sheltered themselves with a sail which fortunately they 
had. For 48 hours they lay there without food or fire. 
At the end of that time their peril was made known by 
signals, and they were rescued by surf boats. During the 
past five years not a man of them has been injured, al- 
though at times their work was prosecuted in the face 
of great danger. It is not yet decided when the work 
of building the lighthouse will commence. Up to that 
point the work is finished.—/ron Age. 


In December, 1876, 


—~_-— 


NOTICES. 


BOOK 


A List OF WRITINGS Relating to the Method of Least 
Squares, With Historical and Critical Notes. By 
Mansfield Merriman, Ph. D., listructor in the Shef- 
field Scientific School of Yale College, New Haven, 
Conn., Nov. 1877. [Transactions of the Connecticut 
Academy, Vol. IV. 1877. 

This little book of eighty-two pages is its own best 
review. Bibliographies. when conscientiously written, 
are now too well appreciated by every one who desires 
to investigate special subjects, to need more than men- 
tion, and the source from which this little volume ema- 
nates assures the public of its accuracy aad complete- 
ness. 

Its scope is best indicated by the above title and by 
the fcllowing opening sentence : 

The following list contains the titles of 403 papers 
books and parts of books, relating to the Method of 
Least Squares and the Theory of accidental Errors of 
Observation, 


chronologically arranged according to 


The first was issued in the 
the year 1722 and the last in 1376, 


there are 22 titles; since 1805 there is a continual year. 


their dates of publication. 


Previous to 180., 


ly increase in the number of titles” reaching in the per- 
iod, 1865-1874, 95 titles. 

These books and memoirs are in eight languages and 
fall under twelve countries. ‘The 408 titles may be 
roughly classified as 313 memoirs, 73 books and 23 
parts of books. They are written by 193 authors, 127 
of whom produced only one book or paper each.” 

The * Historical and Critical Notes” we judge to be 
of great value ; the book itself should form a part of the 
library of every man interested in this class of investiga- 


tion. 


We have received from the Chief of Engineers the 
following document : 

SECURITY OF PUBLIC BUILDINGS AGAINST FIRE, Dec. 

10, 1877; II pages. 

This is a report upon the public buildings of Wash- 
ington as to their fire-proot qualities, with remedial 
recommendations, by Thos. L. Casey, Lieut. Col. of 
Engrs., j. G. Hill, Treas. Archt. and Edward Clark, 
Capitol Archt. 


— 


NEW HAVEN ENGINEERING SOCIETY. 


DISCUSSION OF THE FARMINGTON BRIDGE DISASTER— 
PETITION TO THE LEGIS: ATURE. 

On the evening of the 25th ult., the New Haven En- 
gineering Society held its regular meeting, V ice-Presi- 
dent Fowler presiding. 

The following were chosen officers for the year ensu- 
ing; President, Professor William A. Norton; Vice- 
President, Thomas Sault ; Secretary, C.W.Kelly. The 
officers took their seats immediately after the election. 

Mr. Mansfield Merriman called upor Mr. T. W. 
Mather to give some account of the Tariffville bridge. 

Mr. Mather complied stating that he assisted Mr. 
Merriman in taking the dimensions of the remaining 


span, and Mr. Merriman would cive the result. 


disaster was very plain. 
broken 
There was no fiber to it. 
very fine piece 
dence of great 
would not bear 


inch. 


mass. 


strips off, and he presented one for inspection. 


inch. 


when 


sketches explained the 


but it was very severe on the vertical ties. It 


cessive, 
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He 


said that one of the top chord timbers that parted was 
rotten throughout and that another was partly rotten. 
Two others were broken at joints. 


The cause of the 
He had picked up one of the 
the fracture 


bolt ends and 


was very coarse. 
It had the appearance of a 
of cast iron, showed 


The 


more than 35,000 pounds to the sqaare 


crystals and evi 


a 
vibration, material, he thought, 


Nothing could be known concerning the mate- 


rial of the broken span, for that was merely a shapeless 


The rot was not dry rot. He had torn long 


The 


bridge had not been painted and the bolt rods were 
very rusty. 


Mr. Mather in answer to a question by Mr. A.B. Hill 


said that the trouble was mainly with the rods, which 


had to sustain a weight of 22,500 pounds to the square 


The cause of theaccident was the essentially bad 


construction of the bridge and the very bad condition 
of the material. 


Mr. Merriman explained the condition of the wreck 
of blackboard 
of the bridge. 


The strain on the chords and braces was not excessive 


he reached it, and by means 


construction 


was bet- 


ter to base the factor of safety on the limit of elasticity 


than on the ultimate strength. The tie ruds had no 


limit to elasticity equal to over 22,000 pounds to the 
square inch, which they had to bear every time a train 
passed over them. This constant strain was very ex- 
He had not looked up the experiments on this 
point, but said that ties strained constantly to that 
limit could not be said to have that power continually. 
The bridge was fairly proportioned, but built without 
regard to the principles on which such bridges ought to 
be built. He agreed with Mr. Mather in wondering 
that the bridge did not fall before. 

Mr. Mather spoke of the piling on the meadow, 
which was of almost every kind of wood. There were 
four piles in a row, and simply sunk into the ground 
fifteen feet apart. Many were rotten right through. 
It was a very shiftless way of piling even for temporary 
work. 

Mr. Merriman said the strains were maximum strains 
in theoretical cases. He did not know the actual load 
under which the bridge broke down. 

A discussion ensued in which it was agreed that the 
strength of the bridge was greatly diminished because 
the rods on which the screw threads were cut were 
not “upset.” 


Mr. J. J. 


visited the bridge but could add nothing to what had al- 


Skinner was called for. He said he had 
ready been said. 

Mr. Mather was called upon to present the result of 
his investigation into the laws of this state concerning 
the inspection of bridges. He read part of the statute 
relating to the railroad commissioners and their duties. 
They had to do only with railroad bridges. As to other 
bridges he read the statute making it incumbent upon 
towns to repair them or order them repaired. 

Mr. Merriman presented a proposition that the legis- 
lature be memorialized to compel plans of proposed 
bridges to be lodged at a certain office for examination. 
This was rejected. Mr. Kelly moved that a committee 
of three be appointed to prepare a' petition for the ap- 
pointment by the legislature of a paid commission con- 
sisting of the best engineering and legal talent of the 
country to draft suitable laws for the erection and main- 
tenance of safe bridges, the committee to report to the 
society before transmitting the memorial to the legisla- 
ture. This was alsorejected. A motion that the legis- 
lature be asked to amend the statutes so that the entire 
state and not the railroad company alone shuuld pay the 
salary of the railroad commissioners was made, but 
afterward withdrawn. Finally, at P. M., the 
society voted to adjourn to the 29th ult., when the mat- 
ter will be further considered. 

ADJOURNED MEETING, 

The Society held the adjourned meeting on the even- 
ing of the 2gth ult., Vice-President Sault presiding. 
The following petition, drafted by Prof. Mansfield Mer- 
riman, of the Sheffield Scientific School, Yale College ; 
Albert B. Hill, Assistant City Engineer, and F. W. 
Mather, Mechanical Engineer, of New Haven, was 
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adopted for presentation to the legislature, to secure the 
safety of travelers : 
To the General Assembly of the State of Connecticut : 


The New Haven Engineering Society, feeling that 
additional legislation is necessary to secure the safety of 
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Mississippi river as will bring the subject prominently 
before congress and the people of the Mississippi valley; 
| and that the thanks of the merchants and business men 
| of St. Louis are justly due and are hereby tendered Capt. 
Eads for the great work performed by him in opening 
the mouth of the Mississippi to the commerce of the 








travelers, respectfully petition your honorable body to | world, and alsu for the efforts he is now making to give 


enact laws embodying the following provisions : 

1. That the railroad commissioners shall keep at 
their office a bopk or books in which they shall record 
the particulars of their inspections of railroad bridges, 
such books to be at all times freely accessible to the 
public; that after having examined any railroad in the 
manner now provided by law they shall make a record 
in said books concerning their inspection of each and 
every bridge and trestle on said railroad; that such 
record shall give the date and extent of the inspection 
and the facts thereby observed, a detailed description of 
all tests employed and of all measurements made, and 
lastly all the conclusions deduced from said inspection. 

2. That the railroad commissioner who is a civil en- 
gineer shall make a detailed scientific examination of at 
least twenty railroad bridges during the year 1878, and 
of at least thirty in each successive year until all rail- 
road bridges and trestles in the state shall have been 
thus examined, and shall make a record thereof in a 
book or books kept at the office of the railroad commis- 
sioners, such books to be at all times freely accés- 
sible to the public; that such record shall include a 
collection of facts relating to the past history of the 
structure. a fuli description of both substructure and 
superstructure with the necessary drawings, a tabulated 
statement of the dimensions and weights of every part 
of the superstructure, a statement of the loads which 
usually pass over it and of the greatest loads which are 
liable to pass over it, a strain sheet giving maximum 
strains and the sections of material which actually resist 
them, a tabulated statement of the maximum strains 
per square unit in every piece of the superstructure, a 
detailed account of the quality of the materials and of 
all defects that may be discovered, a full description of 
of all tests and experiments instituted and of the con- 
clusions therefrom derived, and lastly a concise state- 
ment of the results and examination, said concise state- 
ment to torm a part of the annual report of the railroad 
commissioners. 

3. That any railroad corporation before proceeding 
te build a new bridge or trestle shall, at least fourteen 
days previous to the commencement of the erection of 
the same, file in the office of the railroad commissioners 
a description of the substructure and of the materials 
proposed to be employed therein, a complete strain sheet 
for the superstructure showing maximum strains and 
the data from which they were computed, with the sec- 
tions of material designed to resist said strains, an ele- 
vation and plan of the whole structure, complete work- 
ing drawings showing the details and dimensions of all 
the parts, a statement of the calculated weight of the 
superstructure, a statement concerning the quality and 
strength of the materials proposed to be used, and a 
statement of the contrac price or estimated cost; that 
the railroad commissioners shall examine said papers 
and if found satisfactory shall, within fourteen days 
after their receipt, issue a certificate permitting the erec- 
tion of the structure; that after its completion and be- 
fore it is opened to public travel the railroad commis- 
sioner, who is a civil engineer, shall subject it to a de- 
tailed scientific examination, which shall be recorded as 
hereinbefore provided, and if found satisfactory shall 
give a certificate authorizing its use for public travel. 
And that full particulars concerning any essential re- 
pairs or alterations proposed to be made in any railroad 


bridge or trestle shall likewise be filed with the railroad 
commissioners and be examined by them as above pro- 
vided. 


Professor Norton and Prof. Merriman were selected to 
advocate the petition before the committee to which it 
shall be referred. 

It was voted that a bill to accompany the petition be 
drafted. Mr. Mather was appointed to see that this is 
done. 

There are about three hundred railroad bridges in the 
state. The petition calls for no expense to the state 
that cannot be incurred under the present law. 
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AN ADDRESS BY JAMES B, EADS BEFORE THE ST. LOUIS 
MERCHANTS’ EXCHANGE, 


On the afternoon of the 3oth ult., Capt. Eads delivered 
the following address as reported in the St. Louis pa- 
pers. His remarks were fully illustrated by diagrams. 
Hon. George Bain in introducing him remarked on the 
success of the work at the mouth of the river, and said 
it was a shame that there was but 4% feet of water on 
Horsetail bar, and at other points between St. Louis and 
the mouth of the river. 

At the conclusion of Capt. Ead’s remarks the follow- 
ing resolution was uuanimously adopted : 


Resolved, That the board of directors of the Ex- 
change be requested to take such action in reference ta 
the plan of Capt. J. B. Eads for the improvement of the 


the commerce of St. Louis and the Mississippi valley an 
unobstructed and deep water outlet to the jetties. 


Mr. Eads remarked as follows: 


MR. PRESIDENT AND GENTLEMEN OF THE EXCHANGE. 
—I propose to explain the causes of some of the phe- 
nomena and characteristics presented by the Mississippi 
river in the 1,300 miles of its pathway from St. Louis to 
the sea, and to suggest a system of improvement for this 
portion of it, so simple in plan and certain effect that it 
cannot fail to commenc itself to your judgment. 

The laws which control the river are among the 
simplest of which we have knowledge, although the 
conditions affecting their operations are frequently so 
modified that its problems become very complex. Each 
portion to be improved consequently requires to be 
treated according to the different circumstances aflect- 
ing it. One general system, however, will be found 
peculiarly applicable for the part flowing through the 
alluvial district. and it is this plan, as a whole, which I 
propose to explain. 

This plan is so simple that I can safely promise to 
each one who will give me his close attention for a few 
moments, to some of the seemingly dull explanations 
that I must make at the start, that he shall sufficiently 
understand the principles on which it rests to follow me 
step by step in their logical application to the deepening 
of the river and the lowering of its floods, until the 
grand fact that it is entirely within our power to thor- 
oughly curb and guide its vast volume and prevent its 
destructive overflows, shall be fixed upon his mind as a 
conviction, scarcely Jess positive than that which daily 
assures him that the shades of night will vanish with the 
aawn, 

First, let me call your attention to this horizontal line, 
which is intended to represent the level of the Gulf of 
Mexico. This other one, slanting upward from this end 
of the first, and rising steeper and steeper, represents 
the surface slope of the river in flood time. This point, 
the head of the passes 12 miles from the gulf, is 3 feet 
above its mean level. At New Orleans it is about 16 
feet; at Red river, 0 feet; at Natchez, 56 feet; at 
Gaines’ landing, about half way to St. Louis, 149 feet ; 
at Memphis, 221; at Cairo, 322, and at St. Louis, 412 
teet above the level of the gulf. 

This line of flood slope fixes the height of the levees. 
So long as it remains at its present height the levees 
must continue to be above it to protect the land. Any 
treatment of the river that will lower this line will tend 
to make levees unnecessary. If it can be lowered so as 
to be below the surface of the river banks, there will be 
no need of them. 

Let me now direct your attention to the remarkable 
difference existing in the grade or inclination of this 
slope in various parts of the river. From New Orleans 
to the passes it is not an inch and a half per mile; from 
the passes to Red river, 300 miles, it isless than 2 inches 
per mile; but in the next 60 miles it raises 3 1-§ inches 
per mile, and gets steeper until from Memphis to Cairo 
it exceeds § inches per mile, and from Cairo toSt. Louis 
it is over 6 inches. 

The high-water mark at Cairo is 12 feet above the 
Jand ; if this slope could be reduced from Red river to 
Cairo, 800 miles, only one-quarter of an inch per mile, 
it would lower the floods at Cairo 200 inches, or more 
than 10 feet! Yet. from Red river up, the slope sud- 
denly rises in the first 60 miles from 1% inches to 34, 
Thus it is here 134 inches greater per mile above than 
it is below Red river. How can it be lowered? 

The current is the result of gravity, or of the falling 
water from a higher to a lower level; consequently the 
more rapid is the fall per mile, the greater is the force 
of gravity developed by any given body of water. We 
see, then, that much more force must be developed by 
the water above Red river than below it, and, other 
things beiny equal, we should expect to find the current 
much more rapid above than below. But it is a re- 
markable fact that there is no very notable difference in 
the average velocity of the flood current from St. Louis 
to the gulf. The reason of this is, that the river flows 
through a bed of its own making. What a sluggish 
current has deposited yesterday, or 5,000 years ago, a 
rapid current will take up to-day, and carry outward to 
the sea. Hence the river, through its alluvial district, 
will not tolerate a current that is too rapid for its needs. 
No engineer can permanently maintain one in it, for if 
it be too rapid, it scours away the bed of the river, and 
as the bed deepens, the slope falls and the current must 
slacken. And in like manner, no engineer can per- 
| manently slacken the current, for, if he slacken it, it be- 
comes unable to sustain the load of sediment it carries. 
{ This is dropped in its channel, and the bed is elevated 
by the deposit, and as it is elevated, the slope is steep- 
ened, and the current must thereby be quickened again. 

Gravity is the force impelling the water, while the 
friction of the bed is the chief element which retards it. 
| Consequently when the water has most frictional resist- 
ance, it must have the steepest slope to overcome the re- 
sistance. ‘This we will presently find to be the trouble 
| above Red river. 

Let me explain this matter of friction. If we have 
two water-pipes, one a foot in diameter and the other 
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one two feet, the frictional surface of one will be only 


twice as great as the other, but the larger pipe will hold 


four times the quartity of water per foot of its length, 
and consequently, if the two pipes have the same slope, 


the water will run most freely through the larger one, 
because the water in it has only half the friction to re- 
tard it. So, to produce an equal velocity in both pipes, 
we must give the smaller one a steeper slope. This is 
precisely what the river does. When its grand volume 
is divided by islands, or expanded with great widths the 
friction of the bed is increased, a sluggish current ensues. 


deposits are thrown down until the bed is raised, and if 


two inches ; er mile be not slope enough the depositing 
process continues until three or four, or all that is need- 


ed, is obtained. For, mark you, the river must have a 


certain rate of current. It will have it, and no man 
need waste his time in devising schemes to prevent it. 

A certain rate of current is necessary for its very ex- 
istence, as you will presently see, for its tributaries are 
annually pouring into its bed their burdens of sediment, 
and it must discharge this mud and sand into the sea or 
its own channels will become choked up. And it is 
equally important for it that the current be not too 
great, forit would then have its aliuvial bed cut out, en- 
larged and unfitted for the purpose for which nature de- 
signed it. 

We shall see that the Creator has, in His mysterious 
wisdom, endowed the grand old river with almost senti- 
ent faculties for its preservation. By these it is enabled 
to change, abandon or alter its devious channels, and 
elevate or lower its surfuce slopes, and so temper the 
force which impels its floods to the sea that its currents 
may be regulated, accordingly as its needs are modified, 
by the ever changing conditions with which it is sur- 
rounded, 

The self-regulation of the current is accomplished by 
the power which nature gives to flowing water to trans- 
port sand and earthy matters suspended in its volume. 

Che river water is consequently charged with this solid 
matter, and its power to transport it depends wholly 
upon velocity. 

This is, perhaps, the n.ost essential truth underlying 
the plan of improvement I propose, and I want you to 
particularly note it, for it is boldly and persistently de- 
nied by Humphreys and Abbott and army engineers who 
opposed the jetties at the mouth of the Mississippi. 
My convictions and theirs are diametrically opposed up- 
on this proposition, namely, that the quantity of sedi- 
ment carried in suspension by the river to the sea de- 
pends upon the velocity of the current. That is, that 
the quantity increases and diminishes with the velocity 
of the current, the ratio of quantity to velocity is, how- 
ever, modified by the depth. That is to say, the quan- 
tity of sediment increases less rapidly with an increase 
of current in deep water than it does in shoal water. 

Here is a plain. simple ‘proposition, that the relation 
between the quantity and sediment suspended and the 
rate of current is an intimate and direct one. If I am 
wrong, the system I am proposing is utterly worthless, 
and the outlet theorv of the levee commission, emphat- 
ically indorsed by Chief of Engineers, is correct. It 
will be seen, then, that the plan of improvement put be- 
fore the country by the army engineers, and the one I pro- 
pose, rest upon totally different assumptiens regarding 
a fundamental, physical fact, and therefore our plans 
are totally different. Mine is based upon the concen- 
tration and conservation of the river volume; theirs up- 
on the theory that its diffusion by outlets will lower the 
flood-line; that changes in the velocity of the current do 
not cause its deposits to be thrown down in its bed, and 
that lessening the volume flowing through its bed will 
not Jessen the channel nor steepen its slope. They de- 
clare that the results of long and carefully conducted 
experiments at Columbus and Carrollton, to determine 
this very question of relation between velocity of current 
and quantity’of sediment, utterly disproves the exist- 
ence of any such relation. My hopes of success at the 
jetties were based upon the fact that it does exist, as I 
have stated ; and that the slightest check in the current 
will cause a deposit of sediment. 

This pernicious error was advanced by Messrs. Hum - 
phreys and Abbott in their delta survey report seventeen 
years ago, and was reiterated by the Chiet of Engi- 
neers during the pending of the Jetty Act. After its 
passage it was officially republished by him. More re- 
cently it has been again republished in the new addition 
of Humphrey's and Abbot's Report, with new arguments 
to support it. I therefore take this occasion to say that 
tables of results of the Columbus and Carrollton experi- 
ments as published in Humphrey’s and Abbot's Report, 
do not sustain their statement, but do prove the propo- 
sition I have advanced, and I hold myself ready to 
prove before any committee of congress, or any compe- 
tent scientific authority, and in the presence of either of 
them, that they have misinterpreted their own data, and 
have thus been led into the publication of a grave scien- 
tific error. E 

This is a purely scientific question, but one of great 
moment in the problem we are discussing, and I think 
I can make you understand the error which these gen- 
tlemen have committed by a simple illustration. 

The grain trade in St. Louis has made most of you 
familiar with the elevators which handle it, and you 
have doubtless seen the little tin. buckets attached to 
the vertica] belt which travel¥ around a pulley at the 
top of the elevator, and in which buckets the grain is 
carrred upward. Suppose an engineer gravely tuld you 
that there was no relation between the velocity of the 
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belt or the power of the engine driving the belt and the 
quantity or weight of the grain raised by it. Such a | 
statement@would be no less contrary to established phys- | 
ical laws than the error I am alluding to. But suppose | 
the engineer reiterates his assertion and declares that 
long-continued investigation on his part proves the fact. 
You would still disbelieve a statement so contrary to 
common-sense and daily observation, and would de- 
mand the proof. What would you think wher. he | 
brought from his tables and showed you that at one | 
hour he found the speed of the belt was only 100 feet 
per minute and the weight of the grain was 60 pounds 
per bushel and at another time the speed was twice as 
great, while the weight of the grain was only 45 pounds 
per bushel, and thereupon declared that there could he 
no relation between the power and quantity raised? 
When you examined his tables and found that he has 
given you the speed in all cases in one unit of time, say 
in one minute, but has failed to tell you what quantity 
or how many bushels were raised in that unit of time, 
but had given only the weight of a single measure in 
each instance, you would be disposed to tell him that 
he had better review the lessons he had received in na- 
tural philosophy before attempting to generalize on such 
data. 

Now, if you would take this data and ascertain the 
total weight raised in each minute of time, and compare 
it with the speed or power during the same unit ef time, 
you would see at once the direct relation between the 
speed per minute and the total quantity raised pgr 
minute. 

These gentlemen have made exactly such an €rror as 
this. They have given the speed of the current in feet 
per second, but have not given the total quantity of 
sediment carried per second, but only the weight of it 
in one cubic foot of water, in every instance, no matter 
whether the number of cubic feet per second was ten 
times as great in one case as in another. The volume 
of discharge is given in their report during the period 
of their investigations at Columbus and Corrollton, and 
by multiplying the number of grains given in one cubic 
foot by the total nymber of feet discharged per second 
at each velocity observation, the relation will appear be- 
tween the rate of current and quantity of sediment car- 
ried, or between cause and effect. The graphical curves 
of velocity and sediment shown on their plate No. 12 
in their report, show the speed per second of the current 








Congress, who, Capt. Eads believed, saved 


in feet but do not show the quantity of sediment carried | 


in each second by the river but only that contained in 
one cubic foot of its discharge at the time of each veloc- 
ity observation, therefore the two curves do not syn- 
chronize or correspond, and hence they have imagined 
that the relation between the two does not exist? 
Capt. Eads contended that this relation did exist; it 


current, so as to discharge only the average amount of 
sediment annually poured into it by its tributaries. In- 


. . . 1 
lets would inevitably tend to increase its slope and ele- | 


vate its bed. The wide places, by disturbing the regu- 
larity of the current, produced the caving of the banks, 
the shoals and the cut-off. The ordinary width of the 
river is half a mile—2,600 or 2,500 feet—and sometimes 
it is over three miles. From Red River down we have 
a uniform width of river. The result is we have a uni- 


to what there are above. By the jetties the river would 
be brought to uniformity of width above Red River that 
the Mississippi possessed below, and thereby the friction 
of the stream would be lessened. 
rapidly through the short places and deepen its mouth, 


and thus bring about a uniformity of depth and current, | 


and a uniformity of current would prevent the caving of 
the banks. 

It was not proposed to shorten the river nor to 
straighten it. It was a strictly high water treatment, 


and if adopted deep water would be secured throughout | 


the low-water seasons. No cut-offs nor straightening 
of the river was suggested, nor would any be needed. 
The levees can be ultimately dispensed with, and there 
is no need of doing anything with them now but to re- 
pair the crevasses and raise the levees to stand to the 
same condition that they were before the war. The 
river improvement should be commenced at once. 
There is no time to lose ; forty-three bars are shown to 
exist below Cairo by the Government survey of 1875, 
and some of them, with but 4% feet of water on them. 
There was no question in his own mind, but that 
$50,000,000 or $60,000,000 and probably $40,000,000 
would be sufficient to accomplish this improvement 
from Cairo to the sea, and to give a uniform depth of at 
least 20 feet all the year round. 

The United States Levee Commission estimate the 
cost of the levees which they propose at $46,000,000 
Their proposal is to enclose all of these wide places 


that have created the trouble; then, as a matter course, | 


the caving of the banks could not be prevented, but was 
bound to go on, cut-offs were bound to be made from time 
to time, and numerous lakes would be formed. It was 
plain that this system would reclaim this territory, as 
large as the State of Indiana, and probably the richest 
under the sun, and would give a uniform depth of wa- 
ter in the river. 
was the first commercial body that gave an effectual sup- 
port to the jetty system, by which we have to-day a 
depth of twenty feet of water at the mouth of the river. 

This was done largely through the emphatic endorse- 
ment of one of the most honored and influential mem- 
bers of the Exchange, Hon, E, O, Stanard, then in 


It would run more | 


The St. Louis Merchants’ Exchange | 








: | boiler be steadily maintained ; that the outside of 
form depth, comparatively, and very few caving banks | 
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one of the most critical periods in its history. The 


present measure is one of far greater importance to the 


prosperity of St. Louis and to the whole valley and the | 
| entire nation than the opening of the mouth of the river. 


With twenty feet of water hence to the Gulf all the year 
round, grain could be profitably carried to New Orleans 
at 3 cents a bushel. Coal is now carried at that for 
2,000 miles (and this distance is only 1,200 miles) along 
the Ohio. The North and West can estimate what 
would be worth to them on grain alone; but no man 
competent to picture the prosperity of the whole valley 
when this improvement shall have been accomplished. 
He trusted, therefore, that the Exchange will move vig- 
orously in securing so grand a consummation. 


it 
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ON THE EFFICIENCY OF SOME TYPES OF 
MARINE BOILERS. 





BY MR. WALTER M. CHAMBERS. 
Birkenhead lron Works, England. 
Continucd from page 39. 

An experiment conducted by Mr. Armstrong demon- 
strated that: “A cubical metallic box submerged in 
water, and heated from within, generated steam from 
its upper surface more than twice as fast, per unit of 
area, than it did from the sides when vertical, and that 
the bottom yielded none at all; these differences are 
owing to the difficulty with which steam separates from 
a vertical surface to give place to fresh charges of wa- 
ter, and to the impossibility of leaving the inverted 
surface at all. By slightly inclining the box the elevat- 
ed side much more easily parted with the steam, while 
on the depressed side the steam hung so sluggishly as 
to lead to an over heating of the metal.” 
infer that vertical surface 


would afiord nearly the same amount of useful effect in 


From these results we 
transmitting heat as the horizontal, if the water had free 
access to it; but the globules of steam naturally ascend 
straight to the surface, and so remain in contact with 
the hot plate. 


Its resulting inefficiency is attributed to this cause, as 


i. ? ‘ 
the specific heat of steam is only 0.48 compared to wa- 


ter as unity, hence it follows that more than twice the 
amount of heat would have passed through the plate, 


x | had the water instead of the steam been in contact with it. 
gave the river its self-regulating power to adjust its | 


The importance can not be overstated of so arrang- 
ing the surface in marine boilers (where the space ap- 
portioned to them is limited) to enable the plates to 


| absorb the fullest amount of heat in the least possible 


time; and to effect the proper transfer of heat it is 
the 
the 
the 
the 


highly necessary that a constant circulation botk of 


gases from the furnace, and of the water within 


plates be kept free from a deposit of soot, and that 


| inside be preserved from scale, as both these substances 





Fig. 3. 
not only restrict the passage of heat, but the latter 


tends to cause an injury to the plates by overheating 
As an illustration of an efficient arrangement of heat- 


ing surface, reference may be made to tubulous boilers | 


(in which the circulation of the water may perhips be 
termed excessive) where the products of combustion in- 
fringe upon a series of tubes placed at right angles to 


their current, and the heat so effectually extracted that | 
it has been claimed that with a straight run of three feet } 


the gases were as much cooled down asin a Cornish 
boiler with a run of sixty feet. 

The merits of the tubulous boiler cannot now be com- 
pared with those types before us, owing to the absence 
of records of trials conducted under the same circum- 
stances, but it has lately been subjected to a series of 
experiments by the Chief Engineer of the Manchester 
S. U. A., who will no doubt publish a report on its 
value. - 

The following particulars respecting the four types of 
boilers that have been generally adopted, and which 
are still extensively used for service in the vessels of the 





| 


m 
45 
the bill at | Royal Navy, fairly represent the mean results of their 
| performances in that service. 
The reliance placed in tiovernment records js 
| based upon their impartiality, and their value was at- 
j tested at a recent meeting « f the Institution N. A ' 
when it was remarked that where private means were 
| inadequate to clear up questions, Government experi- 
| 2 , } } , 
} ments only could be relied upon to furnish the informa- 
| tion. 
Che type of boiler shown in Fig. 2, representing 


| 


that commonly used for 


steam pressures not exceeding 
| 30 Ibs. per square inch, is generally known as the ‘* box” 
| boiler, and although but slighly changed from its early 
| form, is, all things being considered, the most economi- 
| cal and efficient marine boiler that has been generally 
| adopted, 
From the form of the furnace it is evident that, in- 
dependently of its width, the crown can be arranged 








sufficiently high above the bars to all 





ww of the 

| mingling freely, while there is sufficient space below to 
admit a supply of air te the fire, and beyond, to effect 
; combustion. The degree of economy to which this 
| boiler has attained may no doubt be attributed ina 
great measure to this cause 

In these, as in most others, the furnace is usual. 
ly contracted to restrict the quantity of cold air pass- 
| ing through when it is opened, and includes the usual 


ee 





Fig. 4. 
arrangement of uniting two furnaces in one flame-box 
to allow of an increased space for the combustion of the 


gases from the coal, and as the furnaces ate fired alter- 


its maxi- 


nately each fire should be permitted to attain 


mum temperature when the other is receiving a fresh 


charge of fuel. 
The heated products then pass through a series of 


tubes slightly inclined upwards to facilitate the draught, 





although it somewhat detracts from their tacility for 
transferring heat; the gases then enter the uptake and 
thence escape to the chimney. 

In the best examples of this class, the engines being 
fitted with surface condensers, and using superheated 


steam of 30 lbs. pressure, the consumpt of feed water 


averages 26 Ibs., and in each case the amount of coal 


| burned was about 


| in 


a 


30 lbs. per square foot of grate sur- 


face per hour. 
The highest results are obtained from these boilers 


the Sultan, Monarch, and Devastation, and 


show 
that 10 I. H. P. were developed per square fvot of fire- 
lg 


grate, consequently the amount of water evaporated per 


10 X 26 


é 


lb 


of coal was 





| 
| 
! > 

30 

| The actual capabilities of the best examples of boil- 
| 


ers of this description, when working at full power, 
furnish the following data:— they burn about 30 Ibs. of 
coal, and develope 10 1.H.P., per square foot of grate, 
and evaporate 8.7 Ibs. of water per lb. of coal from the 
temperature of the feed water say 100°(Fahr). Then 


taking the evaporative power of the coal at 14.5 Ibs. of 


water from 100° at 270° (the temperature correspond- 


ing to 30 Ibs. of steam) this gives the actual efficiency as 
5.7 
}——— 0.6. 

14.5 

The total heating surface of the-e boilers is about 30 
times the grate surface, and the following method was 
b b> 

given by Prof. Rankine for ascertaining its efficiency. 


E BS 


E S+AF 
E = the available evaporative power, and 


| E = the theoretic evaporative power of 1 Ib. of a given 
| fuel, 
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TABLE I. | 
oT nga cece ces ene ona ee 
SHIP 1.H.P per UH. P. | Surface per foot of M esaae . | | 
Ibs. | sq.ft. grate. per hour, | No. 1 No. 2 No. 3 No. 4. 
Ibs. | | Boiler. Boiler. Boiler. Boiler. 
No. 1 Borer. eet =a 
c 5 : Ta —__—_———__——-| 1 |Water used per I.H.P 
BHUAG, coxnwsicas anes | 8778 | 3.11 840 10.45 | 32.5 | | hour..... esee-etbs.| 26 34 | 20 20 
Devastation ......... 6650 3.0 | 658 | 10.11 | 31.3 2 \I.H.P. developed per 
Miutintla . 0.05 seen dee 7842 3.0 | 800} 9-8 | 29.4 sq. ft. of grate sur- 
a 4913 3-63 | 569 8.51 30.89 face esos ake eee--| 10.0 8.0 8.5 11.0 
RON Ginin 55402 hows 3829 2.5.4 455 | 8.41 | 29.4 3 |Heating surtace per sq. 
; . ae See. foot of grate surface, | | 
No. 2 Boller. ban Mae ode square feet| 30 | 28 25 27 
, bs eat ee te once baie A 4 /|Coal used per sq. foot 
| : | | : of grate surface per| | 
Plover class.....-.++- 880 | 4-0 | 110 | 8.0 32.0 MS sce ee Ibs! 30 32 | gr 27 
. eerie ogee ne raen cen iees See 5 |Water evaporated per 
No. 3 BOILER. Ib. of coal...... Ibs.| 8.7 8.5 8.1 8.1 
, : ; | 6 (Coal per T.H.P....Ibs.| 3.25 4.0 2.5 ore 
Briton class .. ..... 2100 | B47 4 250 | 8.5 21.0 7 |Actual efficiency of the 
oe \ kee ee ee Gees -60 .58 6°} -56 
No. 4 BOILER. 8 |Efficiency by Rankine’s 
aa : a rae | Reales 6s us jbeene 61 -583 | * .563 | * .53 
Set sks cones tas 1020 e.6° p<) sey | 23.2 Ft ia a 
Fantome .... 22.000. 957 | 67 J go | 10 63 | 26.6 4 
Merlin ....-..++. wees) 480 | 2.5 | 45 | 10.67 | 26.89 * In adapting the formula,to these boilers, B = — 
BONNE nin ienis Saba w Ae 537 | 2.5 45 12.0. | ©. $0.60 “5 
BEOCHEED 245.0025. 000 501 2.5 45 11.0 | 27.7 


S = total heating surface including superheaters and 
feed-water heaters. 
F = amount of fue] burnt, in fbs. 
A} 
B § 
By this formula the efficiency of the builer will be: 
II 
— x 30 
12 II 
_-_——- =—-— 001 
30+ % X 30 18 
The type illustrated in Fig. 3 has been in use for 
sloops and gun-vessels of shallow draft where the whole 
of the machinery is below water-line, and necessitates 


= constants determined by experience. 


the tubes being arranged on a level with the furnaces. 
It can he modified in several ways, with the furnaces 


placed on either side and the tube-stack in the centre, | 
or vice versa, and ayain the furnaces may be placed in | 


front with the tubes terminating at the side. 


In engines supplied with this class of boiler using 


steam of 25 Ibs. pressure and fitted with the ordinary 
jet condenser, the amount of feed water would avera~e 


34 Ibs,, and the consumption of coal 4 tbs., per I.H.P. | 


per hour. 
These boilers supplied to the Plover class contained 
about 110 square feet and developed about 880 J.H.P. 
or 8 I.H.P. per square foot of grate surface, the rate of 
consumption being 32 Ibs. of coal. The water evap- 
8 X 34 
orated per Ib. of coal is therefore ———- =8.5 and the 
32 
8.5 
efficiency of the boiler is 





= 0.58 
14.5 
The total heating surface is 28 times the grate, and 
the efficiency by Rankine's rule; 
11 
— X 28 
E 12 7 
—- ———— = — = 0.583 
E 28+%xX32 12 
The cylindrical form of boiler adopted for the use of 
what are now termed high pressures may be divided (as 
in the preceding examples of low pressure boilers) into 
two classes, viz.: (1) with the tubes placed above the 
furnaces, and ( 2 ) where both are at the same level. 


The former is shown in Fig. 4, the front of it forms | 


the outer tube plate, the uptake being fitted externally, 
diflering from Fig. 2 where it is contained within the 
boiler. The decreased area of the water , surface and 
the restricted volume of steam space sometimes lead to 
violent ebullition and consequent priming to lessen 
which steamdomes are frequently fitted. 

The larger boilers contain three furnaces, but from 
their form it is difficult to place the crown sufficiently 
high above the fires, or to make the ash-pits large 
enough to admit sufficient air; and their efficiency is 
less when they are of small diameter, or increased in 
length. 

The results obtained with compound engines show 
that the amount of coal consumed is only 0.7 of that 
burnt by the preceding examples. 





When working at full power the consumpt of feed- 
water may be taken at 20 lbs., and the evaporation per 
8.5 X 20 


lb. of coal is = 8.1 lbs., then taking the evap- 


21 
| orative power of the coal for a pressure of 60 Ibs. at 
a 





| 14.4 lbs. we obtain = 0.56 
14-4 
The low-cylindrical type represented in Fig. 5, fur- 


|nishes a higher evaporative power than the foregoing 


| 
| 





Fig. 5. 





examples. The two furnaces unite in one flame-box 
containing a hanging bridge to deflect the gases, caus- 
ing them to enter the lower, as well as the upper rows 
of tubes, these are placed behind and level with the fur- 
naces, terminating at the back of the boiler which forms 
the outer tube plate ; the gases then pass through an 
external uptake to the chimney. 

The average performances of the best of this type 
give 11 I.H.P. developed, and 27 lbs. of coal burnt per 
square foot of grate per hour; taking the consumpt of 
feed-water per I.H.P. at 20 lbs. per hour, we obtain 
II X 20 . 
= 8.1 lbs. of water evaporated per Ib. of coal. 


| 
| 
| 








27 
The following table contains some of the actual re- 





sults obtained from the working of these several boilers, 
and an analysis of their performances is given in Ta- 
ble II. 

The latter table shows that No. 4 type of boiler will 
burn more coal and evaporate a greater quantity of wa- 
ter per square foot of grate surface per hour than No. 3 
boiler. This increased evaprative power may, in this 
case, be due to the benefits afforded by the compara- 
tively large flame-box ; but this advantage is neutralized 
by the faulty construction of the furnace, this is indi- 
cated by the efficiency being identified in each case. 
Then the amount of coal consumed will clearly become 
a measure of the power developed by the boiler. 

It is a matter of sincere regret that reliable data ot 
the performances of boilers in the mercantile fleet are 
not more generally available ; it would form a good in- 
dex of the progress that may be taking place if a period- 
ical comparison of results could be made, and the ad- 
vantages would ‘be considerable were the results made 
known when new experiments had been conducted, as 
failures, perhaps even in a greater degree than the suc- 
cesses, would prove instructive. If the great steam 
shipping companies of this port favored us with the re- 
} sults of some of the means they have at different 
times employed to solve the problem of increasing 
the efficiency of marine boilers, how greatly it would 
tend to enlighten us upon this involved question, and 
were their records placed in the care of this, or of a sim- 
liar institution, it would but realize one of the aims of 
this society, as expressed in the final address of our 
President last year, viz., the benefit conferred by freely 
exchanging ideas. 

WALTER M, CHAMBERS. 
stir aptener 

Some time ago the Lyons Geographical Suciety sug- 
gested an original means of vulgarizing geographical 
knowledge. It proposed that the French railway com- 
panies should add to the names of their stations cer- 
tain information of a geographical or statistical nature. 
A traveler would thus learn something about the geo- 
graphical position, the elevation above the sea level, 
the population, leading industries, and soon, of the 
towns he passed. This suggestion has already been 
acted upon by the Southern and Eastern railway com- 
panies. The same society has proposed that a geo- 
graphical pillar—frerre geographique—should be erect- 
ed in every Commune throughout France. The idea 
has met with the appropriation of the French Academy 
and a model pillar is to be erected at Lyons. We re- 
member having seen a similar structure at Frankfort- 
on-the-Main, close to Schiller’s statue. The informa- 
tion it supplied was of the most miscellaneous charac- 
ter. There were barometers, aneroids, thermometers, and 
other meteorological instruments, maps or the town and 
environs. The bearings and distances of the capitals 
of Europe, and the places of interest in the neighbor- 
hood were given, as likewise ifformation of special in- 
terest to visitors. This pillar, we understand, was set 
up by a local improvement society.—Athen@um, 
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WESTERN UNION RAILROAD. 








GENERAL SPECIFICATIONS. 
CONCLUDED. 


Winp Strarns shall be calculated at 30 lbs. per square foot on twice the surface of the truss, treated as a uniformly distributed 
dead load, and 300 Ibs. per foot of bridge for car surface, treated as a moving load, and the resulting strains therefrom shall be 
resisted by lateral and vertical rods proportioned to 15,000 lbs. per square inch in tension, and lateral struts proportioned to a 
factor of safety of tour (4). 

Shearing and bending strains at the lateral conuections shall be calculated with the same precision as the main strains, and shall 
be resisted by members proportioned so that the maximum shearing strain shall not exceed 10,000 lbs. per square inch, and the maxi- 
mum flexure or bending strain shall not exceed 22,000 Ibs. per square inch. 

FLoor-BEAMS AND TRACK-STRINGERS.—The railway floor-beams shall be proportioned for the concentration of weight occa- 
sioned by the following engine resting with middle driver over the floor-beam in question. 


LOCOMOTIVE ENGINE. TENDER. 
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To this live load there shall be added 25 per cent. for momentum, and the dead weight of the floor and stringers, and the result- 
ing strains therefrom shall not exceed 8,coo lbs. per square inch in compression, or 10,000 Tbs. per square inch in tension. 

The stringers immediately under the rails shall be proportioned to carry the above described engine weight plus 30 per cent. for 
momentum and their proper proportion of floor. 

If the floor-beams and stringers are of built sections, the rivets must be so spaced that between the points of application of the 
load and the points ot support there are rivets enough to transmit the flange strains to the web and from the web to the flange with- 
out exceeding a shearing strain of 7,500 lbs. per square inch upon the rivets, or of 10,000 lbs. per lbs. per square inch of mean 
pressure on the semi-intrados of the rivet-holes. 

There will be an exterior pair of iron stringers placed three feet outside of the main stringers. These outer stringers will be 
proportioned to one-half the strength of the track-stringers under the rails. 

It may be decided to adopt track stringers of wood instead of iron, in which case the wood, in flexure, shall not be strained to 
more than 1,200 lbs. per square inch. The stringer under each rail shall not be composed of less than three sticks “ 7 x 14” each, and 
three feet outside of each line of rail-stringers there shall be an outer stringer of the same size as one of the sticks used under the 
rail. In estimating dead weights, the wooden stringers shall be considered as weighing 54 lbs. per cubic foot. 

Pins.—The shearing strain on any pin must not exceed 7,000 lbs. per square inch of its sectional area. The strain on extreme 
fibres caused by bending, must not exceed 15,000 lbs. per square inch, and in determinining this bending strain, the leverage distance 
shall be considered as from centre of eyebar to centre of bearing or of opposite eyebar. 

No pin shall have a less diameter than two-thirds of the width of the widest eyebar coming upon it. 

The bearing surface of any pin on chord, tie or post shall not be exposed to a greater strain than 10,000 lbs, mean pressure on the 
semi-extrados. 

Pins must be turned true to size and straight, no error of more than 1-5o0th of an inch in diameter being allowed, 

Eyrsars.—Pinholes in eyebars shall be bored to exact sizes and distances, and to a true perpendicular to the line of strain. No 
error in length of bar or diameter of pinhole exceeding 1-64th of an inch will be allowed. 

The section of metal in the eye opposite the centre of the pinhole and perpendicular to the line of strain, shall be proportioned 
according to the following table, the diameter of the bar being the unit: 


HYDRAULIC FORGED EYEs.—ON WELDLESS BARS. HAMMERED EYEs,—WELDED To Bars. 

aS ° 

nm, (On . > . 
f Bar. Eye-Section. Pin. Bar. Evyesection: 
Ol ssvvekaavenaedeeats sees EeO cave sens COC crecesessces 1.50 F 
OPE Wcdbiperebst ck scsi ccc Fil ivatciedatec ee ee 1.50 DeFR co teeaescansss BAAS SFE TAS B.D secccceeccsecersescenss 1-33 
BOD soe ds HS Bw ee dices eedees EO eceies Ceeesvoe SCs de aesepe 1.50 EcOD ccctdeccscccccacsssscoves Re@ Seccciocececsoneccaccses 1.50 
a cee eeeeecerccedesccsoes ee 1.60 TeB5 ccccccccccccscceccsccces BO cccesevsceccccessssosce 1.50 
OEE Sante neveesvcces Seecess BoD cccc ccccecvseccesectsce 1.70 

WS Sas encssaeteses ki oats DP ca cgheccccser cay ne Shisine EROS pn ls ea glia ie et sec ‘eke sean so pi 
C98 caw ik lei bie be teas. si Wi aS Rig testes 2.00 Te75 veeeceececeees teeter eeees TO veeceeeeeeeereceeerners 1.67 
9 OD 568 de bares Svekseeeee BsO ec tcrierreviesesevogecses 2.20 B.0D ccccscecccsdes eescevnere RM cssenareaqeniesuesceess 1.75 


No eye on a weldless bar shall have a metal section less than 11% times the area of bar, and for hammered eyes the least eye- 
section shall be 114 the section of the bar. , } 
A drawing of the standard shape of the eye proposed to be used must be filed with each proposal. 
: Rivetep Work.—In riveted work all joints shal! be square and truly dressed. Rivet holes shall be accurately spaced, and the 
rivets must be of the best quality of iron for the purpose, and completely ‘fill the holes. i 
_ In all posts and chords the connecting rivets within two diameters of the ends shall be equal to the sectional area of the joined 
pieces, and in posts and elsewhere in all riveted work the rivets shall not be spaced to exceed sixteen (16) times the thickness of the 
thinnest plate joined by them, and the distance between rivet supports across the plate shall not exceed thirty (30) times the thickness 
of the plate, and no closed section shall have members of less thickness than 5-16th of one inch. oe 
The parts composing the posts and struts must be of entire lengths without splicing between end bearings. 
_ All workmanship must be first-class; abutting joints must be truly planed or dressed so as to secure a perfect bearing, and the 
pin-holes in chords and posts shall be bored as truly as is specified for the eyebars. 
All closed work such as posts, struts, chords, etc., must have two (2) coats of approved metallic paint and boiled oil on the 
enclosed surface, and one coat on the exterior surface before leaving the shop. 
All turned and faced parts to receive a coat of tallow mixed with white lead before shipment. 
Bep PLATEs AnD Enp Supports.—Bed plates resting on masonry shall be so proportioned that the pressure on the masonry 
shall not exceed 25,000 mee square foot. : 
h 


_ . Friction Rotrers.—The friction rollers where used under the ends of a span, shall be so proportioned that the strains per lineal 
inch shall not exceed those determined by the following formule: 


4/540,000 X d = Ibs. per lineal inch, in which “d” = diameter of roller in inches. 
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CambBer.—The several spans shall have a permanent camber ot +355th of their length. 

Farse Works, rvc.—The present wooden bridge will be removed, and the track will be supported on trestle work, having 
caps long enough to support the necessary false work above same for erecting the new structure. ‘ 

This work will be done by the Railroad Company, and said company will furnish the necessary timber for false works and also 
for wooden track-stringers, in case it shall be decided to use such. 

The work of erecting such false works, and also the structure, shall be done by and at the expense of the contractor, without 
interfering with the passage of regular trains, and under regulations to be approved by the General Superintendent of the Railroad 


Company. 


Any work or part necessary to complete entire structure in all respects in a first-class manner, and which is not definitely speci- 
fied herein, shall be supplied without extra charge by the contractor, and to the entire satisfaction of the Engineer of said Railroad 


Company. 


All detail drawings, before going into the shop to be worked from, shall be submitted for the approval of the Consulting Engi- 
neer; and no work shall be begun or finished according to drawings which have not received his approval and signature; but such 
approval and signature will not relieve the contractor from making good at his expense any error in said drawings that may through 
oversight, escape the observation of said Consulting Engineer. 


TEsTs, 


A skil éd inspector will be retained by the Railroad Company, who will examine and test the iron at the rolling mill 


before it leaves for the shop, and who will have the shop work under his constant supervision, with full power of rejection whenever 


the specifications are not complied with. 


The said Engineer of the Railroad Company shall have the privilege of selecting, at any time before the erection of the bridge, 
any of the manufactured iron members and submit the same to such tests as he may deem proper, and should any of the members 
thus tested fail to be of the standard demanded, this will be considered sufficient evidence that the iron for the bridge does not comply 
with the specification, and will cause its rejection. 

Reasonable compensation will be allowed for all finished material of good quality destroyed in making such tests. 

All bars subject to tensile strain shall be tested by the contractor, under the direction of said inspector ot the Railroad Company, 
to 18,000 ths. per square inch of sectional area. 

On completion of the entire structure, and after the present structure is removed, the 
day, will be tested with a train loaded approximately to the maximum specified, and after remaining on the several spans for thirty 
minutes and then removed, no permanent set should take place. 


For the purpose of determining the stiffness and stability of the entire structure longitudinally and laterally, it will be subjected 


to the following test, viz.: 


bridge, after being in current use for one 


A train consisting of one engine and tender, followed by fifteen loaded freight cars, with a brakeman to each car, will mn onto 
the several spans at the rate of fifteen miles per hour, and when the engine is over the centre of a span it will be reversed and brakes 
applied to the cars, and no permanent change shall take place in any part of the structure. 


AN UNSUSPECTED SOURCE OF ERROR IN 
MAGNETIC NEEDLE READINGS OF 
SURVEYING INSTRUMENTS, 





PHILADELPHIA, Fanuary 24. 1878. 

While engaged in taking some delicate bearings with 
a surveyor’s compass, the writer was puzzled by the 
magnetic needle not giving the bearing of the same ob- 
ject twice alike; this sudden vagary of the needle was 
the more unaccountable from the fact that the compass 
was an exceptionally good one with extra sensitive 
needle, and had therefore always given very good re- 
sults. An investigation was had as to the cause of the 
inaccuracies, and trom the nature of them it was 
thought that “ magnetic attraction,” in the shape of 
iron in the metal of the instrument itself, might be the 


cause ; but an examination with a “ test-needle” proved 


this not to be the fact. The clothes of the observer 
were then carefully searched for anything that might 
have a tendency to draw the needle from its proper set- 
tling place ; but no pen-knife, steel watch-chain, nickel- 
plated sleeve buttons, ete., could be found. It was, 
however, noticed while reading the needle, that it nev- 
er quite settled, but was in a constant tremor and vibra- 
tion, and an examination of the magnifying glass used 
n reading the needle was made. The magnifier was 
similar to those now so universally used to read the 
verniers and needle-bearings of field instruments ; hav- 
ing a black hard rubber or vulcanite frame, and this 
frame polished to a high gloss, and the whole cause of 
the trouble lay in this case or frame. It was found that 


this frame was peculiarly liable to b come electrified, 


that the slightest frictien, even the mere carrying in the | 


pocket was sufficient to charg: it, and that when thus 
electrified, if brought near the needle of a compass it 
had almost the effect of a load-stone in drawing it 
(sometimes as much as half a degree of arc) from its 
true settling place. 
using an ordinary xlass lens without a frame, no fur- 
ther trouble was found in the field work done with the 
compass. As all the instrument makers of.'this coun- 
try furnish these hard rubber frame magnifiers with 
their field instruments, the liability of these frames to 
become thus electrified should be made known. Any 


surveyor having one of this class of magnifier can con- 


vince himself of this fact in the following manner: | 


Tear tissue paper or newspaper into small shreds; rub 


the frame of his magnifier briskly on the coat sleeve | 


for a few moments; this friction will so charge the frame 
with electricity that if held above the paper, the paper 
will fly up and attach itself tightly to the frame; or if 
held near to the “test magnetic needle” (which all in- 


On discarding this magnifier and | 


strument makers use to prove their metals’ freedom 
from iron) the needle will instantly be drawn to the 
frame and stick there as if it were made of iron. This 
electrical trouble was found to be at its greatest in clear 
| cold weather, and when the rubber cases were new and 


what diminish the evil, and touching with the damp 
finger also electricity somewhat. 
Examination was also made of other magnifiers, those 


discharged the 


} 
| with brass, German silver and horn frames, such as 
are sold in optical stores, and on testing with the ‘test 


‘“*magnetic attraction,” arising from impure metal in 


| their cases, rivets, etc. 

| In consequence of these examinations one firm (Hel- 
| ler & Brightly of Philadelphia) have ceased turnishing 
|these rubber magnifiers with their instruments, and 
have substituted other frames tat will stand the test of 
| the “ test needle.” In connection with this subject the 
| following remarks, while not new, may not be out of 
| place; “ Be sure that nothing to attract the needle is 
| carried by the surveyor in the shape of penknives, watch 
| chains, buttons, or iron rivets in the magnifier used to 
| read the graduations. Of late years new causes of er- 
= from this have risen. The new watches in which 
| the movements are made of nickel are almost as power- 
ful in attracting the needles as if these movements were 
made of iron. The felt hat makers’ modern fashion of 
stiffening the rims of their hats by inserting around the 
edge a small iron wire, (the extra broad-brimmed, term- 
ed the ‘ military,’ should especially be tabooed) should 


make the surveyor examine both his hat and _ his 


watch.” 
There is, however, a general ignorance (especially 
among land surveyors) on this important subject, and 


one case that lately came under the writer's notice will 
A land surveyor, not fancying the 
brassy look of his compass, had the entire instrument 
with its ball and socket, and sights, nickel plated, not 


be given in point: 


knowing that as far as its effect on the needle was con- 
cerned he might as well have coated his instrument with 
iron. Aluminum has also been used instead of brass 
for instruments, but on account of the metal having 
“magnetic attraction " it is not suitable for needle in- 
struments; this attraction is especially noticeable after 
the hammering process that is necessary to condense the 
| aluminum after casting ; this hammering “ popularizing 
C. S. H.—Engineering and Mining 


it,” as it were. 
Fournal. 


| Se 


No farther news in regard to that twenty-four foot 
| channel through the jetties at South Pass. 


highly polished, greasing the cases was found to some- | 


| needle,” the majority were found to be afflicted with | 


j 
| 








PIPE LAYING TWENTY-FIVE FEET UNDER 
WATER. 





(Written for ENGINEERING News.) 

The following is a brief description of the laying of 
20-inch water main 6 feet under the bed of Christiana 
and Brandywine rivers, at Wilmington, Delaware. 

In the spring of 1876, a contract was awarded to 
Joseph Hyde (patentee), for the sum of $15,000 for the 
laying of a flexible joint pipe across the Christiana river 


| at Third street bridge and across the Brandywine river 


at Eleventh street bridge, total distance 2bout 1,100 feet, 
to be laid according to the plans and directions of City 
Engineer. 

Soundings were taken and plans and profiles of the 
line made, passing 12 feet east of the center pier of 
bridge on the Christiana and 12 feet to the north of the 
center pier of bridge on the Brandywine. 

The plane or flanged pipes were made in 12 feet sec- 
tions with the ends properly faced. The pipes and 
joints were subjected toa hydrostatic pressure of 300 Ibs. 

The flexible joints, 21 in number, were placed at such 
points so as to allow the pipe to accommodate itself to 
the bed of the trench, the greatest vertical angle being 
about 11° and horizontal angle about 20° ; the flexible 
joints were made for a deflection of 27°, which was 
about the angle the pipe assumed in lowering to posi- 
tion. They can be made to assume an angle of 40° by 
increasing the globe. 

The trench was excavated by means of a dredging 
machine similar to those used for canal and dock dredg- 
ing. . 

Considerable difficulty was experienced in keeping the 
trench from refilling, caused by passing vessels. The 
beds of rivers being of an alluvial formation, the 
sides of the trench would assume a very small angle. 
The pipes were loaded upon scows and towed to posi- 


tion. The joining was done on an incline constructed 
on a scow and projecting into the water about 10 feet 
and arranged so that it could be raised or lowered for 
the convenient handling and lowering of the pi 

The plane joints were redleaded and bolted together 
with 3{-inch bolts. As fast as a section or two was ad- 
ded the scows would be moved forward in direction of 
the line. The lowering to position was done by aid of 
derricks erected on scows, with the assistance of a diver 
to go down into the trench and release the chain and 
see that the pipe was placed in the trench properly. 

To allow for settling of the pipe, a shp joint about 3 
feet long was placed at “A.” The time occupied in lay- 
ing was about four days to each river. Navigation was 


not at all impeded during its progress. The work re- 
flects great credit on the contractors, Several patent 
joints were examined by the Cityotncil, but they found 
the Hyde joint superior in many respects. Thus far the 
work has given entire satisfaction. 

Gero. L. Heckman, C. E. 
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NEWTON'S HYDRAULIC DREDGE. 


On page 134, vol III. we gave a description with 
illustration of the first dredge built under Mr. New- 
ton’s patents, for Mr. O. B. Green, contractor, of this 
city; and on page 358, same volume, the much 
larger and improved dredge, then building to 
operate in Galveston Harbor, Tex., was described at 
considerable length. The general principle and 
construction of these dredges, and their merits, were 
so fully detailed at that time that it is now only 
necessary to allude to them. 

Of course, in an invention differing so radically 
from the types of dredges, previously in use, per- 
fection could not be expected at first, and experience 
has shown many changes, chiefly, however, in mat- 
ters of detail. The Green dredge, with some modi- 
fication, is still in successful use. The Galveston 
dredge did successful work, but, unfortunately, be- 
came entangled in a law suit, and the full measure 
of its efficiency has not yet been demonstrated. 

The general features of the dredge may be de- 
scribed in brief as follows: On the bow of the 
scow, two large vacuum cylinders, operating in a 
manner similar to the Nye vacuum pump, are placed. 
These cylinders are provided with large suction and 
discharge valves to allow of the passage of howlders, 
and the condensing apparatus, and steam valves are 
novel and ingenious. From a T between these 
cylinders, by a spherical joint, the telescopic suction 
pipe is suspended: This suction pipe can be raised 
or lowered and swung through a horizontal arc 
against the face to be excavated, it being inclined 
in a vertical plane, and its outer end attached by 
chains to a boom. The suction hood is provided 
with three powerful nozzles, which thoroughly 
loosen the material, which, mixed with 60 to 80 per 
cent of water is then drawn continuously up the 
suction pipe alternately into the two vacuum cylin- 
ders, to be discharged thence through another pide 
leading to the stern of the boat and a long pipe sus- 


ey 
ee 


pended from a mast and swinging on a spherical 
joint, to the point desired. Ample boilers and a 
powerful force pump complete the apparatus. 

Formerly, the vacuum cylinders were operated 
by live steam from the boilers, but at present, they 
use the exhaust from the force pump, this being 
found amply sufficient. Other improvements have 
been introduced which make the dredge more com- 
pact and efficient than formerly and easier to oper- 
ate. It is believed that with the present apparatus, 
on most materials which can be dredged, the work 
can be done for at least one-half the cost of the 
former method of dredging, and in many places at 
one-third. 

For some time past Mr. Newton has been negotia. 
ting with gentlemen interested in hydraulic mining 
with a view to employing the dredge in that capac- 
ity. 

Throughout the mining districts, especially in 
those regions where placer mining has been carried 
on, it has been impossible, hitherto, to work the 
gravel and sand of the stream beds, often many feet 
deep to bed rock, on account of the water. These 
gravel beds and bars are known to be rich in pre- 
cious metals, especially in the stratum near the rock. 
The hydraulic dredge is peculiarly adapted to rais- 
ing this material with the proper quantity of water 
for efficient sluicing. 

We propose here to give a short description of 
the first mining dredge built, which was shipped 
last week from the Vulcan Iron Works of thiscity, to 
Denver, Col., to be operated in Clear Creek, about 
four miles from that city. It will probably be set 
up and ready for work by March 1st., and we 
await the results of the operation of this com- 
pact little machine, with much interest. 

The principal dimensions are as follows: Scow 
hull,—40x18x4 feet; boiler, — locomotive, natural 
(raft, capable of evaporating, 26 cu. ft. under 100 
\bs.; Blake pump,—single, cylinders, 14x12 in., steam 
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and 8 in., water, capable of discharging 500 galls. 
per minute under 160 Ibs. at the nozzles; vacuum 
-ylinders,—boiler iron shells lined with 3 in. pine, 
30 in. diameter inside and 4 ft. high, capacity—22 
cu. ft.; vacuum column,—8 in. x8 ft.; suction pipe,— 


attached to cross pipe, in which inlet valves are | 


placed, by sphencal joint, telescopic, 12 in. in diam- 
eter and capable of working in 30 ft. of water; dis- 
charge pipe,—11 in. x 30 ft., extending to rear of boat 
and discharging into the sluice box at an elevation 
of 15 ft. above surface of water. The suction pipe 

projects in front of the boat and is held in position | 
and moved by a boom. 


The opening in the suction 
hood is vertical and in its lower cast-iron face are | 
three % in. rifled nozzles capable of delivering jets | 
under a pressure of 160 Ibs. at the nozzles, when 
the pumps are worked at their maximum. These 
jets are expected to thoroughly disintegrate the ma 
terial, and also tosweep the rock bed of all deposits. 
The vacuum cylinders will be operated by the ex- | 
haust steam from the pump. 


In addition to the independent sweep of the suc 
tion pipe, the scow is so controlled by lines to the 
shore as to easily cover a large area without stopping | 
to shift the boat. 
moored directly in the rear of the dredge, receiving | 
the dredged material from the discharge pipe, with | 
70 to 80 per cent. of water, and passing fore and aft 
through about 240 ft. of sluice box, the tailings are 
dropped into the river at the stern. 


The sluice scow, 40x16x2 ft. is 


It is expected to fill 15 cylinders per minute, and | 
in any workable deposit its capacity is estimated at | 
100 cubie yards per hour. Both the inventor of the 
dredge and the gentlemen who are to operate it, are 
sanguine of its accomplishing all that they desire. 

The plans for another mining dredge, to operate 


on the Feather river, California, are nearly com- 
pleted, and will be forwarded to San Francisco, 


only 1,690 ft. yét to be placed. 


| the obstructions at the Lime Kilns. 
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canal, purchase of additional lands and impreving 

St. Mary's river; $520,000, on the lock pits, walls 

and other portions pertaining fo the new locks, and 

about $410,000 remain on hand, covered however for 
| the most part by existing contracts. 

At Sand Beach, Lake 
Huron, when the present contracts are completed, 


the harbor of refuge at 


2,310 ft. of the crib sea arm will be jn place, leaving 
If it is decided to 
clese the opening of the shore arm $330,000) will 
be required to complete the existing project, the 
whole of which can be profitably expended during 
the fiscal year ending June 30th, 1879. 

Little has been doney at either Au Sable rivet 
harbor, Thunder Bay harbor or St. Clair river and 
only $1500 is asked for to complete the dredging at 
mouth of Black river. 

The report on the Detroit river deals chiefly with 
Only $25,000 


has been appropriated, in 1874. Gen. Weitzel says 


| of the blasting operations here : 
| ©The result obtained by these contractors on this 


small piece of work, which can hardly be called a 
beginning of this improvement, has been perfectly 
astonishing to me. With but very crude appliances, 
with a succession of delays and experiments on dif 
ferent explosives, with almost continual interruption, 
they did the work and made a fine profit at $7,50 
per cubie yard. 1 never thought of estimating it 


} at less than $25 in any of my official communica 


tions. I am now convinced that if Congress will 
|}make a single appropriation of $200,000, [can 
make a channel 20 feet deep and 300 feet wide 
| across this dreaded obstruction. 1 never estimated 
| it before at less than $1,000,000.” 

At the point where the contractors stopped, an 
abrupt shoulder now exists, making the navigation 
All the commerce 
between Lake Erie and the Upper Lakes passes this 
point, estimated at 10,000,000 tons annually. A 


more dangerous than before. 





shortly.. The dredge will be constructed there and 
be in operation in sixty days after the receipt of the 
plans. 


This dredge will be somewhat larger than | 
the one for Clear Creek, having cylinders 30 in. 
x 6 ft., and suction pipe 16in. in diameter with three 
one-inch jets, operated by a Blake Duplex pump of 
700 gallons capacity. 

A large dredge is now constructing at San Fran- 
cisco, Cal., to work in the harbor, and will be in 
operation by March 1st. The boilers of this dredge 
will evaporate 240 ft. of water per hour. 


| 


The cylin- | 


slight increase in the tonage capacity of boats would 


| soon repay the entire expense and moreover the im 


provement would be permanent for all time. A 
single appropriation of $200,000 is asked for and no 
assistance from Canada will be required. 

The operations for the year in the St. Clair Flats 
| canal are reviewed. 


Extensive damage was done to 
the banks by vessels using the canal as a harbor of 
refuge from running ice. The matter will be taken 
| to the courts as to their liability for damage, $5,000 


1. . 
| is asked for. 


1 ‘Il hold 120 f twill | , Work on the upper Saginaw river is progressing. 
ders wi wld 120 cu. ft. each, and w » filled 6) : 
- ill be filled 6 It is recommended that no work be undertaken on 


times each per minute. 

It is also proposed to use one in the drainage of 
the Cass property, in the Kankakee marshes. 
main drainage canal, 20 miles long, 20 feet wide, 
and 6 feet deep, is to be excavated. 

Altogether, we must congratulate Mr. Newton on 
the success which his innovation in the dredge line 
is so deservedly meeting. Should the cost of dredg- 
ing be cheapened by it one-half, many extensive 
public works will be undertaken, hitherto deemed 
far too expensive. 





GOVERNMENT REPORT OF 
AND COL. 


MAJ. WEITZEL 
BLUNT. 

The report of Maj. G. Weitzel for the Detroit 
district is completed. The work on the St. Mary's 
Falls Canal during the past season has progressed 
favorably, 113,373 cu. ft. of masonrv having been 
laid on the new lock, besides the back filling of the 
south pier, and raising the bank of the canal at its 
lower end. The contract for dredging at the head 
of the canal has been practically completed. Fully 
one-half of the masonry of the new lock is laid. 
To complete the work according to the project, 
$570,000 remains to be appropriated of which $300,- 
000 should be appropriated during the year ending 
June 30th, 1879. The whole amount appropriated 
since the enlargement commenced, 1870-6, is $1,- 
530,000. Of this amount about $600,000 was ex- 
pended in enlarging and protecting the prism of the 


A | 


| the lower bars at Zilwaukee ance New York works 
| until the up stream work is thoroughly finished 
| The original estimate was $65,000 of which $56,000 
| has been appropriated and $45,597.99 expended. A 
farther sum of $50,000 is required to complete the 
| existing project. 

| Late in the season $10,000 was upproyriated to 
Cheboygan harbor which was expended in finishing 
an incomplete 
j lake. The original estimate was $395,000 of which 
$80,000 has been appropriated. 


dredged cut from the river to the 


It is now estinated 
that $20,000 will complete the existing pro‘ect. 

We have at hand only that portion Col. C. F, 
Blunt's report, on the harbors of Lake Erie east of 
Black river, relating to Buffalo harbor. Up to 186¢, 
$435, 643.05 was expended upon this harbor, chiefly 
upon peirs at the mouth of Buffalo Creek and in 
dredging, and in the construction of a masonry sea 
wall to protect the south beach. Since then $814, 
405.04 have been appropriated and mainly expended 
on the break-water of the proposed outer harbor, 








the final plans for which, however, were not deter 


mined by a Board of Engineers and approved until 
1874. There remains $40,000 unexpended which 
will extend the breakwater 150 feet. To complete 
the existing project $1,000,000 will be required, 
making the total amount for the improvement $1,- 
$15,000. The least sum asked for during the coming 
year is $200,000. Col. Bhint remarks that with the 
meagre ap 1¢ptiaticns hitherto made it will require 
a generation to finish the the project and that it 





i 
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would be economical to progress much more rapidly. 
He still holds the opmion that little sand will ac- 
cumtlate on the south side of the pile pier. 





THE TELEPHONE. 


on . , ‘ | 
he following from the London Athenwum would | 


imply that the telephone is by no means a modern 
invention. At the present time of critical inquiry, 
no sooner is there something new announced than 
there comes a half dozen articles tending to show 
that the same thing was in use or known somewhere, 
at any time from a century to ten thousand years 
avo. Lightning rods were used by the Egyptians, 
iron bridges are not recent in China, and gun-pow- 
der and the steam engine have been invented and 
almost forgotten before this modern era. How long 
before the inventor will turn antiquary ? 

Just 210 years ago Robert Hooke, fellow of the 
Royal Society, published a work entitled “ Micro- 


yraphia; or, some Physiological Descriptions of 


Minute Bodies made by Magnifying Glasses, with 
Observations and Inquiries Thereupon.” This, the 
first English treatise on the uses of the microscope, 
is still in high estimation. In the preface (sig b 4) 
occurs the following remarkable paragraph ; 

“And as glasses have highly promoted our see 
ing, so “tis not improbable but that there may be 
found many mechanical inventions to improve our 
other senses, of hearing, smelling, tasting, touching. 
“Tis not impossible to hear a whisper at a furlong’s 
distance, it having already been done; and perhaps 
the nature of the thing would not make it more 
impossible, though that furlong should be ten times 
multiplied. And though some famous authors have 
affirmed it impossible to hear through the thinnest 
plate of Muscovy glass; yet 1 know a way by which 
it is easy enough to hear one speak through a wall 
an inch thick, It has not been as yet thoroughly 
examined how far Otocousticons may be improved, 
nor what other ways there may be of quickening 
our hearing, or conveying sound through other 
bodies then |than| the air; for that is not the only 
medium. T can assure the reader that I have, by 
the help of a distended wire, propagated the sound 
to a very considerable distance in an instant, or 
with as seemingly quick a motion as that of light, 
at least incomparably swifter then {than} that which 
at the same time was propagated through the air; 
and this not only in a straight line, or direct, but in 
one banded in many angles.” Epwarp Vines. 


As illustrating the cheapness with which standard 
yvauge roads can be built for special purposes, we 
take some interesting figures from the Railway Age 
in regard to a logging road now constructing in 
Michigan. The road is now building by Wyman, 
Buswell & Co., 
extend 4!, miles from a point on Rogue river, in 
They 
expect to build the road for $3,000 per mile, using 
the regular T rail of 25 Ibs. per yard, with fish 
plates and bolts. 


lumbermen, Grand Haven, and is to 


Ensley township, to their tract of pne land. 


The road has little grade, and it 
is believed that an engine and train of flat cars will 
haul 250,000 feet of logs daily. The engine will 
cost $3,000, and the cars about $172 each. Further 
details would be interesting. 





Tur Oil City Derrick recently described the cle 
vated one-wheeled, or, as it is facetiously termed, 
the 
This saddle- 
bag railway has been completed from Bradford to 
Tarport. 


~One-legged railroad,” now constructing in 
Bradford oil region by Gen. Stone. 


The construction is rapid and simple. 
Logs 6 ft. long and 11, to 2 ft. in djameter are laid 
on the ground from 12 to 15 ft. apart at right angles 
to the line. Verticals, 14x 15145 in., are dovetailed 
and wedged into these logs, the length of the verti- 
cals varying according to the grade of road. —Hori- 
zontal timbers, 10 x 1544, ins., to which the rails are 
spiked, are secured to the top of these verticals, and 
$t, ft. below, two horizontal pieces, 22 in. apart, 


are spiked to the verticals. Across streams and 
swampy ground piles are driven in place of the ver- 
ticals. On the one rail a “saddle-shaped” ear is 


supported by two wheels with double flanges. The 


The | 
experience of the past season indicates that result. | 


| 

car, now completed, is 22 
weighs over 7,000 Ibs. It is a double-decker, with 
room for freight in the body and on each side of 
the saddle. Four small horizontal wheels, bearing 
| against the horizontal side rails, keep the car in 
Next! 


position. 





DD. Aprieron & Co. have published from the pen 
of Chas. S. Hill, a valuable work entitled “ Our 


Merchant Marine. The writer makes a strong ap- 


peal for the revival of American commerce, to which 
all interested in our position as a commercial nation 
can afford to devote some thought in the hope that 


it may mold public sentiment, and hence, public 
policy, in a proper direction. The retrograde move- 
ment of our shipping interests is illustrated by the 


following table: 


Value of For 

eign Trade . | 
to and from a 
all our ports. 


In American | 

ships ..... $510,000,000 |$296,000,000 | 280, 000,000 
In Foreign 

ships ..... 2 i 3,000,000 | 580,000,000 | 770,000,000 





No addi- 


tional moral can be drawn from extended comment. 


These figures are sufficiently startling. 


Once our shipping interests were second only to 
| Great Britain. 
a half dozen petty powers, 





Tuk liquefaction of Oxygen, and later of Hydro- 
gen, Nitrogen and Air, has sent a thrill through the 
scientific world. No greater event has taken place 
since the calculations of Leverrier and Adams point- 
ed the telescope to the previously unknown planet 
now called Neptune. 

The liquefaction of these hitherto so-called per- 
manent gases completes in detail the steps of many 
modern physical theories, establishing them, in their 
general forms, upon a sure foundation, beyond dis- 
lodgment, from a class of thinkers who have con- 
tinually urged these apparent exceptions to physical 
laws as arguments againt their general truth, and 
prophesied, in their ignorance and reverence for 
authority, that the missing links would neyer be 
found. They can now take a back seat and await, 
with what patience they can command, the further 
development of that mighty chain of physical caus- 
ation which shall consign them to the pre-scientific 
period. 

The effect of the cutting of this gordian knot, 
coupled with a host of minor problems whose solu- 
tion will rapidly follow, can hardly be imagined, 
on the rapidly spreading free thought of the time. 
The old school, in which is sublimated all the iner- 
tia of the age and who pull in the race of progress 
with a harness composed of breeching, will hardly 
know which*way to turn; and the one who fails to 
comprehend the situation, can reflect that all pre- 
vious changes from established ideas have not pro- 
voked the disaster so freely prophesied, 

The details of the method by which these great 
results have been reached, and an analysis of the 
thought which has lead to them, although facinat- 
ing, is not the province of this journal, and we 
would refer our readers to those of our scientific 
cotemporaries which make specialties of chemistry 
and physies. 





Even east of the Alleghenies they have contrac- 
tors, not unlike their prototypes in the West. In 
former times, in the novel and the play, the villain 
has always been represented as a man who accom- 
plished his ends while continually prating about 
virtue and adhering to its outward forms, and so the 
world has come to believe; but Brookly furnishes a 
sweet-scented specimen who disappoints all precon- 
ceived His name is Francis Swift, there 
designated an offal contractor, albeit, he is repre- 
sented as a man of intelligence and some social im- 


ideas. 


pr SS A 


Now they are second to any one of 
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portance —in fact, such a combination as thrives 
well in the City of Churches. 

Recently, he preferred charges against an import 
ant municipal functionary, and in order to support 
them, confessed an attempt at bribery, and cooly 
told a member of the Board that his bid had been 
a “steal,” an “intended steal,” and then argued be 
fore the full Board that “the bid was a fair and 
reasonable one.” In the investigation, being asked 
with what conscience he could make such an argu 
ment, he replied —“ with the conscience of a con 
tractor.” In the course of the colloquy which fol 
lowed he signified his willingness to believe in a 
conscience, provided he could be made to under 
stand “about how you get at conscience — by the 
foot or yard,” and intimated his readiness, on behalf 
of his fellow contractors, to tell about how much 
conscience is worth, just as soon as the thing can bx 
brought to the test of measurement, longitudinal or 
avoirdupois, as its substance may require,- 
an article contractors don’t deal in much.” 

We wonder if he has his like in Chicago. Brothe: 
Moody should get after him, if the City of Churches 
can do nothing. 


“Tt was 


We do not propose to make a general onslaught 
on that truth-loving, fair-dealing, simple-minded, 
and of called contractors. 
While there are many, many bright exceptions, not 


reverential class men 
all residents of Chicago, there are far too many for 
whom Swift can speak. They can be found in every 
city, preying on the unexperienced and virtuous 
members of Boards of Public Works and City 


Councils. 





Lare.y Philadelphia papers have had many arti 
cles, which have been extensively copied, in regard 
to a new process for making illuminating gas,which 
had been under examination by the proper authori 
ties of that city. Probably gas-making has been 
the subject of a greater number of inventions and 
new processes than most any other prime necessity 
of 
methods of manufacture. 


the time and with less change from origina! 
Except in matter of de 
tail the Lowe process marks almost the only import 
ant change in methods that has been at all exten- 
sively adopted, and the future of even that process 
is by no means certain. 

The inventor of this new process is Mr. Crutchett, 
who has been developing his process for some years. 
Slack or refuse bituminous coal dust is used, which 
is injected into the retorts mingled with a continu- 
ous jet of steam, which is instantly converted into 
gas, with no waste of time. The gas is said to be 
purer, little waste product, as coal-tar, ete., is 
formed, and the retorts are not injured by sudden 
heating and cooling. 

The inventar claims that the gas can be made at 
from 30 to 35 cents per thousand feet, and that it 
can be delivered to consumers at 50 cents per thou- 
sand jn place of $2.15, the price now paid in Phila- 
delphia. At the Philadelphia Gas Works it is 
stated that a ton of coal, costing $6.70 will produce 
8559 feet, while a ton of slack, costing $2.75 at the 
works, will yield from 20,000 to 40,000 feet of good 
illuminating gas. By the adoption of this process 
the gas consumers of Philadelphia are to save $10,- 
000 per day, ete. The authorities are willing to 
place one of the gas works of the city at the services 
of the inventor for a trial. He proposes to allow 
the city, as also New York, the use of the process 
free of royalty, etc. 

Should the process prove to be all that its inventor 
claims, its value can hardly be overrated, and there 
would be little to desire in the production of cheap 
gas, and its use would be greatly extended. “It is 
safe to say, however, that he is over-sanguine, and 
that even half the results predicted would be a con- 
summation devoutly to be wished. 

The Plumber and Sanitary Engineer is a neat and 
valuable monthly published at 291 Pearl St., N. Y. 
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THE WATER WORKS OF THE CITY OF OT- 
TAWA, CANADA. 








(Special Correspondence of ENGINEERING News.) 

In a former article treatin~ of the city of Ottawa, and 
chief points of engineering interest thereabouts, we gave | 
an account of the long and tedious “ preliminaries” 
which ultimately made the sy-tem of water-supply a 
« fait accompli” for that city. 
peat that the twelve years spent in anxious consideration 
and the final causes which hastened its adoption, served 


i 
We may, however, re- 
| 


to educate public opinion towards the stern necessity, 
and furthermore, perhaps with more reason in the long | 
run, prompted and established the resolution to build 
works of more than ample capacity for the present and | 
Ottawa Water 
Works, as at present existing, was proposed in Novem- 
ber 1$71, was approved by the city council and citizens, | 
and became law early in November 1372, during which | 


with large provision for future needs. 


The bill for the construction of the 


year the works were commenced, and proceeded to- 


ot 


wards completion through 1873, 


1874 and 1875 
the immediate care of the well known engineer, 
C. Keefer, C. E., of Ottawa. as Chief Engineer. 


The designs for the pumping machinery, valv 


under 


Thos. 


es and 
special castings were prepared by John Kennedy C. E., 
late Chief Engineer of the G. W. R. and now of the 
Montreal Harbor Commission. The drawing for ma- 
sonry and carpentry structures were made by Mr. F. A. 
Wise, now Government Engineer in charge of the 
Rideau canal. Mr. C, H. Keefer was the Asst. Engi- | 
neer in charge of distribution—Mr. W. L. Scott of the 
Mr. Wm. Ken- 
nedy was Inspector of the machinery contracts, and me- 
chanical work for the distribution, and has since been 
appointed manager of the works. Mr. J. C. Kennedy 
had charge of the services. 

By a wise arrangement, which has doubtless tended 
to the efficient development of the scheme, five commis- 
sioners were appointed to carry it out. 


| 


aqueduct, wheel house, tail, race etc. 


In the move- 
ment towards water works which was made in 1870 
this idea was drafted in the bill, and again contemplated 
in the final move of 1871. 


Since the latter year a simi- 
lar organization has controlled the system, and the fol- 
lowing five gentlemen at present compose the board of 
Commissioners: James Cunningham, Chairman; J 
Hope, Wm. Cowan, Thos. Coffey and J. A. Pinard. 
The Commissioners are elected after the same manner 
as the City Council. 
SOURCE OF 


SUPPLY ETC, 


The water is obtained from the Ottawa river, above | 


the Chaudiere Falls, at a point where there is a strong 
current flowing over a rocky bed. The river for more 
than 100 miles above the city is a succession of large, 
deep lakes, forming magnificent natural reservoirs from 
which the water is decanted over rocky chutes until it 
reaches the city in the condition of lake water aerated 
by the rapids above. The quality of the water, as com- 
pared with that of the St. Lawrence, has been deter- 


mined by Professor J. Sterry Hunt, the eminent chem- | 


ist. He says: “The water of the St. Lawrence, 
which is pure green in a large body, appears completely 
destitute of color when in masses of only ten or twelve 
inches in thickness, while the fine amber brown hue of 
Ottawa water is very distinctly seen in a common drink- 
ing glass. When the Ottawa water is boiled it deposits 


a mixture of earthy carbonates and silica, colored dark 


brown by the presence of a considerable amount of veg- | 


etable matter which the recent water holds in solution. 
Owing to this admixture, the deposit is not so dense as 
in the other waters, and adheres but slightly to the in- 
terior of the glass vessel in which it is boiled. This 
vegetable matter which covers the water of the Ottawa 
is, without doubt, derived from the peat bogs, which are 
abundant in the regions drained by this river. Jt is on- 
ly in part precipitated by boiling, and the water, when 
evaporated to a small bulk, has the color of brown 
sherry wine. When the water of the St. Lawrence is 
boiled, it gives a white crystalline deposit, which is 
more abundant than that from the Ottawa, and adheres 
firmly to the surface of the vessel. There is little color 
in the evaporated water, shewing that vegetable matter 
$ present only in very small quantity. The most im- 
portant results of my analysis are given in the following 
table. They are the mean of two or more closely ac- 
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| cordant determinations, and are calculated for 100,000 | struction has been carried out with the least interference 
parts: | with the public, and the least risk to life from the yea 
— of continuous blasting which the work involved 
Ortawa St. Lawkence Mixen The Machinery Building, a neat stone str ure some 
AT AT AT La 
St. Annes.| Cascapes cine. | §0 leet square, is situated on the * Gully nearly f 
Seaueas pr ea bos aon ! a. j | mile from the point in the river from w ne su} 
+ ‘ m2 c ” tho > } yf al nt (es ment ¢ t 
Allalies (ae chlorides) a - ee ee 
a yuo 7 ce ling paragraph 
The above shows all that is necessary in order to THE AQUEDUCT 
judge of the fitness of these waters for the ordinary pur- | which leads the water to the wheels, and which als 
poses of life. In all, minute portions of phosphoric acid, | contains a pipe for the conveyance of pure water the 
alumina, and of the oxides of iron and manganese have | Pumps, at present considered necessary 1 account of 
been detected ; the quantity of manganese is the greater | local diainage which to a small extent pollutes th 
in the St. Lawrence, but the Ottawa contains more | aqueduct water, is a canal 2.500 feet in lengt 
iron. hrough ) rock averaging 16 leet im depth by it 
The whole amount of solid matter left, after heatny | wide, giving a depth of about 1 c w low wate 
to redness the residue from the evaporation of the differ f the he levi Phe entrance is f tw ! 
ent waters, willenable us to make some comparisons | of « work, each 20 ft. wide, by about 2 : 
with the water supplied other cities. placed 60 ft. apart, and 25 ft. dee the river end. 
The results are calculated so as to shew the amount | They are built of closely fitted square tinibe til 
| of fixed residue in an imperial gallon of ten pounds | with stone Booms protect the head, a rock is fitte 
avoirdupois, Or 70,000 grains, ibout midway in their length, and the shore er pre 
Ottawa, St. Anne’s..... oee0 ebeecnes 3-73 Grains | vided with double stop gates, each 20 {t. wide im the 
ot. Law rence, Cascades. .......... - 10.76 | opening, having grooves or re es for receiving the 
b EMG cdcnccnedanoendvineeeeeee 8.41 and ee : : 
Croton, New York......... a 7.98 ahs ¥ Gre aivices Oy a ral pies un 
Schuylkill, Philadelphia......... ee 1.9 a well, protected by sere from whict ewa 
Cochituate, Boston........... ‘ evceee 1.460 ” | supply pipe ts fed 
St. ¢ harles, Quebec Chea me Ca wee : wéeen Sake ‘ | The dis ion of the aqueduct entrance i righta 
It will be seen that while the water from Lachine gles to the crits channel which flows through Nepeai 
with which Montreal is to be supplied, is less pure than | pay and this extra width at entrance reduces t traft 
those of Quebec and Boston, it differs very little from | jnto the a jueduct, so that logs, ice, « ave carried pa 
the Croton, and is decidedly to be preferred to the un- | py thy tronger current out 7 e. Lower down the sone 
mixed water of the St. Lawrence. ‘The great jurity of dust. advantag was taken of a point where the rock 
the Ottawa is more than sufficient to counterbalance the | poe above the highest level of flood water, to put in 
objection which color ofjers.” second stop-gate, single, with a width of 26 feet in t] 
The assumed inexhaustibility of the supply represent- | clear The leaden end of the agu ; pped at 
ed by the Ottawa river, draining thousands of Square | the wheel-house, by a curved retai ng-wall (as a dam) 
miles of territory, fed by numerous rivers and streams | oy one side, and by a waste weir on the other, all the 
of large capacity, and traversing a distance of hundreds | y.4. ry of which, as well as all the bands of the aque. 
of miles, created such confidence in permanent and un- | quct are raised above flood level. so that ne vlect of 
limited resources, that we find no collection of statistics | accident to the st p-gates, would not result in any dam- 
relative to the water-shed, topographical or geological age ; moreover, by sinie raising the effect of back-water 
character of district, nor any of the usual tables or data | helow can be met by an increased level above, wheneve: 
etc., connected with the Ottawa water works. One) pecessary. In aia to maintain the differential head 
reason for this may be that the works are comparatively | under all circumstances. it would have been necessary 
so recently completed, and that an unusual success has | paice the aqueduct masonry within a few feet of its ; a 
attended both the efforts of the Chief Engineer, and the | gy} height, and as any future raising could not be don 
others in charge, in their construction, and mainten- | without at first providing for it in the thickness of the 
ance. walis, it was deem: d most advisable to incur the addi 
The plan of the works seems simple: on the face of | tional] expense now, and thus prepare for possible future 
the matter, in its inception, there was an immense quan~ | contingencies. 
tity of pure water running through the city, and a won- On both sides of the excavation for the aqueduct, the 
derful water power to force the supply where necessary; | yock is cleaned off for several feet in width, forming a 
the skill of the engineer has been shown in adapting the | foo path, and the remainder of the earth slope is pitch 
material to the necessities. The great apparent diffi- | 6g with stone to the surface. Back from the summits 


culty in the way was on account of the severity of the } 


of the slopes, on each side of the cut, the banks decline 
winter in this latitude, and the consequent danger of ob- | oy fal] to prevent surface drainage entering the canal, so 
struction and injury by the accumulation of ice. Wis- excava- 


that, only the rain-fall between the limits of the 
dom of arrangement has thus far overcome any difficulty 


tion finds access thereto, thus reducing the chances of 
in this direction, and we have a purely Water Power 


any obstruction from silting up, or otherwise, to a 
water works, which has hitherto, during its short career 


given more than satisfactory results. Keef- 
er’s report we clip the following as to the water power 
and site adopted : 


minimum. No provision has been made for emptying 


From Mr. the channel, either for repairs or cleaning it out. 


On this account also, all the roadways or crossings 
passing over the aqueduct are carried by permanent 


“ The falls of the Chaudiere range from 25 feet at 
high, to 35 at low water, the difference being due to the 
fact of a rise of two feet below to one foot above the 
falls during the freshets.- The wide expanse of the 
Deschenes Lake, into which no tributaries of import- 
| ance are discharged, prevents a rapid rise above Otta- 
wa, while below, the comparatively narrow and shallow 
reach between Ottawa and Grenville receives some half 
dozen important tributaries, sending up the flood level 
of this portion of the river fully 20 feet above low water 
mark. 

Of the various sites which have been proposed for the 
water power, and one adopted, the ‘Gully’ route, pos- 
sesses the following advantages :—First. That, fe ding 
from a deep-water angle in Nepean Bay, it is in winter 
farthest removed from any open water, and from the 
shallow channels which form the Chaudiere Islands. 
It is therefore the least exposed to ‘ frasil,’ or anchor 
ice, the great enemy of water power in this climate, one 
which has driven Montreal to the erection of Steam En- 
gines as an auxiliary in winter. Second, that it places | 
the Pumps at the nearest point to the centre of the city, : 
and upon the city side of all the channels or gullies at | Of repairs of the same, by reducing the water power to 
the Chaudiere ; therefore the pumning mains are not re- | 
= Nang — coma. ae. oe £0 | level of tail race,—without lowering the water in the 

. , } 
of the great thoroughfares from the west, and its con- whole length of the aqueduct. 


stone structures, where every precaution has been taken 
to prevert injury or trouble occurring to the aqueduct 


One railway and four bridges, two of the latter ‘‘on the 


skew,” span this water way. 


The only season when stop gates are at all necessary 
to regulate the flow of water is during the spring fresh- 


ets so that permanent gates are undesirable, in the piace 





thereof to drop into grooves, sfop logs are used when 1e- 
quired, for the reception of which, arrangements have 
Past 


the wheel-house, the excavation was extended a short dis- 


been made in the construction of the aqueduct. 
4 


tance to allow the provision for stop logs in order to 
empty the lower end for the purpose of putting in an- 
other wheel to utilize the remainder of the power in the 
aqueduct ; by this means no interruption will be caused 
to the supply. 
of stop logs above the entrance to the 


Facilities are also provided for the use 


forebags, to allow 


that just sufficient to drive the wheels under the lowest 


ence LT - 
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TAIL RACES, 

The excavation for the tail race was carried to a depth 
sufficient to allow of the full differential head for driving 
the wheels under all the fluctuations of the water in the 
aqueduct. 

(To be Continued.) 
~<>-- ‘ 


WATER SUPPLY OF AMERICAN CITIES. 





BOSTON, 
(Continued from page 38.) 

The Annual Report of the Water Board of Boston 
for the year 1852, contains very valuable information in 
regard to the accretions on iron pipes, which we transfer 
entire to Our pages as important for the management of 
all Water Works. 

The Board say: Among the variety of topics noticed 
in the Report of the Engineer, deserving the consider- 
ation of the City Council, there is one which we con- 
We allude to the effects 
which are found to be produced, on the inner surface, 


sider to be eminently so. 


of all the iron mains and pipes, by the action of the 
water. 

The attention of the Water Board was attracted to 
the subject, soon after its appointment ; for although the 
pipes hid then been in use less than three years, those 
effects were already quite obvious and striking, and in 
They have 
since been carefully watched, and the valuable assistance 


fact had been noticed some time previous. 


of Professor Horsford has been engaged, for the pur- 
pose of ascertaining as far as is practicable, their origin, 
their probable progress for the future, and the means 
which might be relied upon, for the purpose of prevent- 
ing, arresting, or retarding them. The two communi- 
cations of Professor Horsford, describe with minuteness 
the present appearance and state of the interior of the 
mains and pipes, as does also the Report of the City 
Engineer. 

The effects to which we now allude are the peculiar 
changes which have been produced on the iron itself ; 
and they consist in 

1. ‘The absorption of the iron in certain places, and 
the formation in its stead of a substance resembling 
plumbago. 

2. The gradual development of local accretions or 
tubercles, in the interior of the pipes, by which the flow 
of water is impeded, and their capacity diminished, so 
that the object for which they were laid becomes im- 
perfectly accomplished, and an apprehension is excited 
that they may be so far closed up as to be useless here- 
after, 

This subject has received but little sciertific investi- 
gation, till within a few years, notwithstanding its very 
obvious importance, and although the evils must have 
existed ever since cast-iron has been used for such pur- 
poses. It is one, however, of no little importance to 
the city, as there is involved in it the question of the 
the present and future capacity of all the iron pipes 
which kave been or are to be laid, at no small expense, 
and of their consequent adaptation to the purpose for 
which they are used, and also of their ultimate dura- 
bility. The Water Board has therefore thought that 
it would be interesting and useful to lay before the 
council somewhat in detail, not only the present con- 
dition of the pipes belonging to the Water Works of this 
city, in relation to the subject; but also the result of 
such inquiries, as they have been able to make, into the 
extent of the same evils in other places, and the efforts 
which have been made to ascertain their nature and ori- 
gin, and to provide a remedy for them, and the success 
of those efforts. 

The first notice taken of this subject which we have 
seen, appears in the transactions of the French Academy 
of Sciences, for the year 1830 (Comptes Rendus, v. 3, 
pf. 131). It is anote by M. Vicat on the ‘subject of a 
coating to prevent the development of Tuberculous ac- 
cretions in cast tron pipes for conducting water. 

He states that a report, printed at Grenoble, Novem- 
ber 22, 1833, by order of the Municipal Council, called 
the attention of the public, to the rapid, as well as un- 
foreseen, filling up of the large cast iron main, of the 
Chateau d'Eau, in that town. The formation of nu- 
merous tubercles of hydroxide of iron, began to show 
itself, shortly after the water was let on, bya perceptible, 
though slight diminution of the discharge. Thedevel- 
opment of the accretions, however, as was proved by 
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many accurate measurements, soon increased so much, 
| that the supply of the Chateau, which had been in 1826 
about 1,400 litres (about 370 wine gallons) a minute, 
was gradually reduced in 1833 to 720 litres, (about 190 
| wine gallons,) showing a loss of nearly one-half. A 
| good deal of alarm was excited by it, and an attempt 
was immediately made by eminent chemists, to ascer- 
tain the canse, and reconcile the phenomenon with vari- 
ous theories. A commission, consisting of Engineers 
and others, was also appointed which discussed at Gren- 
oble, the means of destroying this kind cf ferruginous 
vegetation (as it is called in the Report), or arresting its 
progress. In the mean time new measurements indi- 
cated that in Jess than five years the pipes would prob- 
ably be so obstructed that the water would cease to 
flow through them. Two members of the Commissicn, 
Messrs. Guemard anc Vicat, Engineers in chief, being 
persuaded that the tubercles were formed at the expense 
of the castings, applied themselves to the discovery of 
some coating, which would be at the same time, cheap, 
indestructible, and capable of preventing oxidation. 
After two years of experiments, they considered it 
sufficiently proved, that hydraulic cement applied about 
244 millimetres thick (0.0984 in.) is of all compositions, 
combining facility of application and cheapness, that 
which adheres the best to the castings, is the most in- 
destructible, and prevents most effectually all oxidation. 
and consequent formation of the tubercles. With this 
composition, they recommended that the interior of the 
mains should be washed over, by means of a sponge, 
proportioned in size to the diameter of the pipe. 

M. Vicat also states that, owing to unforseen causes, 
the tubercles on the grand Conduit for supplying the 
fountains appeared to have reached their limit of de- 
velopment, as several exact and careful measurements 
which had been made in May 1836 left no doubt of the 
He says, therefore, that it might be affirmed they 
were then stationary. He raises a question, however, as 
to their continuing so, for the future. 

In the same volume (page 462), there is an extract of 
letter from M. Prunelle to M, Arago on the subject of 
the tubercles which had formed in the pipes of the con- 
duit at Vichy. Those pipes, which were gray castings, 
had been laid twenty six years previous. The quantity 
of water from them had diminished from day to day, 
and among other obstacles to its passage, they at last 
discovered tubercles as large as hens’ eggs. The water 
passing through them was found not to contain a trace 
of iron. 

And there is also one from Sir Fohn Herschel to M. 
Arago (p.s06), which mentions, that pipes for conducting 
water, at the Cafe of Good Hope, were affected in the 
same way as those at Grenoble, and that the difficulty 
had been remedied by a coating of Roman cement. 

In the transactions of the same Academy for the next 
year, (Comptes Rendus, 1837, v. 4, ~. 190.) there is a 
Report from a Committee on a memorial offered by 
M. Payen, on the subject of local concretions or tuber- 
cles, in iron water pipes. The following is the result of 
M. Payen's experiments and reasoning: Waters which 
have a feeble alkaline reaction possesses the property in 
presence of air and sea salt, of producing on wrought 
or cast iron which they moisten, local concretions, which 
preserve the remainder of the surface free from all 
change. And these effects vary according to the pro- 
portion of the different salts, the breaks of continuity, 
and the foreign bodies adhering to the surface of the 
metal. That to this cause may be attributed the con- 
cretions in the pipes at Grenoble, the waters at that 
place having a feeble alkaline reaction, owing to the 
presence of carbonate of lime, and being slightly alka- 
line. And that it may be concluded, that wherever 
there is a want of homogeneity in cast-iron pipes, which 
convey water slightly alkaline and saline, tubercles will 
be found at the points where heterogeneity exists. 

An analysis of the accretions gave the following re- 
sults .— 


| 
j 


fact. 
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In 1837, the subject attracted the attention of the 
British Association for the Advancement of Science, 
and under its auspices, a very elaborate investigation of 
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the action of air and water, whether fresh or salt, clear 
or foul, and at various temperatures, upon cast-iron, 
wrought-iron and steel, was made by Mr. Robert Mallet, 
Mr. Mallet commenced in 1838, and continued until the 
year 1343, a very complete course of experiments on 
the subject. They were made on eighty-two sorts of 
iron, (chiefly cast-iron,) immersed in clear and foul sea 
water and clear and foul fresh river water, for two dif- 
ferent periods, the first period occupying 387 days, and 
the last, 732 days; and, at the end of each period, the 
specimens were taken up, carefully examined, and 
weighed. The results of the experiments, and Mr. 
Mallet’s deductions therefrom, were communicated, 
from time to time, to the Association, in three Reports 
made by him, which were published in the Reports of 
the Association, for the years 1838, 1840 and 1843. 

In his first Report, which is devoted to the consider- 
ation of the then existing state of chemical knowledge 
of the subject at large, he remarks, that notwithstanding 
the innumerable uses to which iron had been applied, 
for the purpose of supplying the social wants of man, 
during the preceding half century, yet our information 
on the subject of its durability, and the causes likely to 
impair or promote it, was scarcely more advanced than 
it had been twenty years previously, and that while the 
chemist was not precisely informed as to the changes 
which air and water produce on it, the engineer was 
without data to determine what limits the corroding ac- 
tion sets to its durability. Nor was it known with cer- 
tainty, what properties should be chosen in wrought or 
cast iron, that its corrosion might be the least po-sible, 
under given circumstances. Neither was our actual 
knowledge more advanced as to the variable effects of 
corrosive action, on the same iron, of different waters, 
such as are commonly met with, containing their usual 
mineral ingredients in solution (exclusive of the better 
understood cases of wine.waters). 

The investigation was therefore undertaken for the 
purpose of throwing light on these topics, and there 
was of course involved in it a great extent of inquiry 
into the durability of the metal, the forces which were 
likely to impair it, the modein which these forces would 
act, what would be their results, and the means of ar- 
resting their progress. 

The Board can merely state some of the general laws 
regulating the action of fresh water on iron pipes which 
Mr. Mallet considers as previously known, or establish- 
ed or confirmed by his experiments. 

(Zo be continued.) 
od 


PUMPING ENGINE DUTY. 








(Written for ENGINEERING News :) 

With the rapid growth in population and consumption 
of water by the cities, and the extensive use of pump- 
ing engines, required and to be required, the question of 
construction and performance has become very im- 
portant. 

In the European school the class of engines best 
adapted to powerful lifts has been long determined, and 
endorsed by‘annual experience, as well as by special 
tests. In the United States this experience has been 
ignored as a rule, and as a rule, our pumping engines 
fall far below the European types in durability and econ- 
omy of action. 

If engineers are to make their profession an exact 
science, as far as it can be made, questions of engine de- 
sign and performance should be reduced to exact laws 
of comparison, and if we are going to ignore the cumu- 
lative testimony of the old world, and set up modifica- 
tions of our own, this certainly should be done cautious- 
ly, and with a faithful regard to precepts of experiment 
and trial. 

The first pair of engines built for the Brooklyn water 
works, were strictly Cornish in action and principle, 
though adapted to double acting cylinders. They ex- 
ceeded the enormous Harlaem Meer engines about 15 4 
per cent in power, the loss of action in the pumps being 
1.69 per cent., engine friction 7.4 per cent., friction of 
pumping lift 6.25 per cent. under contract test. Up to 
January, 1867, No. 1 had been in use since 1859, and 
No. 2 since 1861, and the total expense for repairs, during 
1866, was $160.22 for Ne. 1, and $171.84 for No. 2, as 
to the engines themselves. Theit “duty” tests were 
respectively, 611,114 and 606,613 foot pounds per pound 
of coal, under a boiler pressure of 18 pounds, and vari- 
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sven ore ne 
ous continuous experiments had demonstrated that they owner should exercise, by employing permanent stone 
needed about ten tons more counter-weight to increase | monuments to mark the boundaries of his property. 
this duty 50 per cent., by carrying higher steam and Hence it is not strange that we find so many effaced be- 


| ek? + . ~ 
closer cut-off. | yond the skill of the neighboring owners to retrace 


that by astronomical observation’upon the north or pola: 
star. This, however, involves extreme nicety in calcu- 


lation, in addition to careful observation, to determine 


Oa 


5 


& 


Naa Ca 





i ing | them, and it is vitally important, therefore, that every 
In framing the contract test of duty, the followi g | y impo 


specification was adcpted : 


“For the test of duty of the engine, the boiler grates 
shall be taken clean, with fire room, engine-room, boiler 
and engine at their usual working temperature, and 
with the steam blown from the boilers. Fires shall then 
be started, charging the amount of wood and coal used 
for this purpose to the experiment (with the proper al- 
lowance for the wood in pounds of coal). The experi- 
ment shall be continued not less than 24 hours from the 
time of starting the engine on the steam thus raised and 
long enough in any case to establish the fact of uniform 
action between the boilers and cylinder, and at its close 
the engine shall be run down on the last charge of coal 
to the boilers. ; 

“ When the engine is stopped the experiment shall be 
charged with the total consumption of fuel, less the 
value in pounds of coal of the grate contents remaining, 
which shall be carefully weighed and estimated for the 
purpose. : / 

“During the experiment the boilers shall be kept at 


uniform working level; notes shall be taken of the | 


actual boiler evaporation, actual pumping load of the 
delivery pump buckets, pressure of steam (which shal 
be kept uniform), number and length of pump strokes, 
and actual discharge into the reservoir. 

“Duty to be calculated from the actual weight of 
water pumped, multiplied by the head and feet equiv- 
alent to the actual load on the pump buckets per square 
inch, and divided by the pounds of coal actually con- 
sumed. 

‘* The standard of duty shall be 600,000 pounds raised 
one foot by one pound of coal.” 


This specification was adopted after a careful study of 
the defects in the usual methods of engine and boiler 
trials. After putting the boilers and engine in ordinary 
working order, their condition would represent very 
closely that existing after the fires were hauled at the 
close of the trial. In this special case the quantity of 
wood used was 1,800 pounds, estimated at 524 pounds 
of coal; the total coal thrown in was 35,105 fbs.; the 
grate contents bowled were 2,434 Ibs., of which the availa- 
ble coal was measured at 856 Ibs,. orabout 2% per cent. of 
the entire charge. On this important point, therefore the 
dependence on judgment of experts is reduced to a small 
range. As to the pumps it is manifestly fair that the 
actual working load should be credited, while it is 
equally important that the actual quantity of water 
pumped should be measured, to determine that portion 
of the problem of duty. On these three conditions of 
duty, there should be be as little guess-works as possi- 
ble. 

Tests of duty, however, to furnish fair comparisons of 
design, should cover the actual boiler evaporation and 
pressure, the actual cylinder expansion and pressure, and 
the relative friction between the cylinder and pumps, and 
in the pumping main. 
should not be charged to the engine proper, nor should 
a defective engine be credited with high rates of boiler 
evaporation and pressure or low rates of pumping re- 
sistence. 

The standard of 600,000 ft. Ibs. duty adopted in 1856, 
for engines of the power prescribed, was considered by 
many of the best builders at that time, excessive; and 
in view of the duty generally recorded then or since, it 
was so. Nevertheless, it was much below the Cornish 
standard of practice, and the simple possibilities of a well 
designed, and completed engine. Withsteam wire drawn 
to 8 pounds initial pressure and cutting off at 4-10, in 
consequence of deficient counter-weight, the sin gularly 
light friction of the Brooklyn engines barely carried 
them over the contract standard, and yet the capacity 
for expansion in the “* Thames Ditton” substitutes is so 
reduced by engine losses, that a material increase of 
standard would have prevented their acceptance. No 
experience has yet been clearly recorded with us, which 
justifies the abandonment of the Cornish principle of 


pumping. SAMUEL MCELRoy. 
BROOKLYN, Fed. 6 1878. 





THE VARIATION OF THE MAGNETIC 
NEEDLE. 





BY EMORY A, ELLSWORTH, B. S., C. E. 


The boundaries of almost the entire real estate of our 
older communities were originally surveyed and located 
by simple needle courses, without even the exercise of 
that care against. obliteration which every real estate 








means within our power, to correctly re-establish such 
missing lines, shall be thoroughly understood, 
Among the difficulties which one experiences when 


attempting to retrace an old survey from the original | 


notes, that of the ever-changing variation of the mag- 


netic needle is most serious and perplexing, because so | 


little understood. 


it a duty tocommunicate to the general public such facts 
in regard to it as have come to his knowledge. 


In order to make the subject intelligent to the general | 


reader, however, we must first define the terms which 
are necessarily used the 
Whenever a magnetic needle, freely supported, is al- 
lowed to come toa state of rest, the direction which it 
indicates is termed the magnetic meridian; and in dis- 
tinction from it, the true north and south line is called 
the true or astronomical meridian, The variation of 
the needle is the angle which the former makes with 
the latter, and is said to be either east or west, accord- 
ing as thenorth end of the needle points easterly or 
westerly of the north pole of the earth. 
a line to be traced through those points on the earth's 
surface where the needle stands directly north, such a 
line would be called the dine of no variation, and at 
such points the magnetie and true meridians would cor- 
respond. At all places lying on the easterly side of this 
line, the variation is west, and continutes to increase as 
we recede from it. At places upon the westerly side of 
the line, the variation is east. and increases in like man- 
ner. By referring toa map of the United States, this line 
of no variation, as located in 1845, (when the matter 
was investigated), can be easily traced. From a point 
upon a northern boundary of the United States in the 
northwesterly part of Lake Huron, it ran in a southeast- 
erly course, passing a littleto the east of Detroit, Mich., 
through Cleveland, O., Pittsburgh, Pa., a little to the 
west of Charlotteville, Va., and thence through the 
central portion of North Carolina and the northeasterly 
corner of South Carolina to the cvast, 


in 


For a century or more previous to 1808 (according to 
notes recorded at Cambridge and elsewhere), this line 
of no variation was gradually moving from west to east 
but from that date to the present, it has been slowly re- 
ceding westward, Whenever the needle attains its ex- 
treme easterly or westerly variation and begins again to 


approach the astronomical meridian, the yearly change | 


for any given locality is comparatively small, gradually 


increasing, however, uutil the line of minor variation | 


is reached, which, in the longitude of Massachusetts, is | 
| 
Defects in the main or boiler | 


within about five degrees of the true nurth line. In re- 


turning, it follows the reverse proportion, first moving 
quickly, but gradually slackening in its yearly transition. 


In all works treating of this subject (as far as we) 


have been able to ascertain), the change for the New 


England States, for instance, is given as uniformly six | 


minutes a year; but on the contrary, we have found 
that the rate of increase and decrease in Massachusetts 
for the past 165 years according to various statistics, is 
not uniform, but variable under certain rules, as will 


| appear by the following table : 
The change for 32 years, from 1708 to 1840, was 1.75 | 


minutes per year; for 20 years, from 1740 to 1760, was 
2.75 minutes per year ; for 20 years, from 1760 to 1780, 
was 0,00 (stationary); for 20 years, from 1780 to 1800, 
was 3.00 minutes per year; for 8 years, from 1800 to 1808 
Was 4,00 minutes per year. 
westerly variation at Cambridge was about five degrees 
from the true north line, it was noted that this variation 


began to increase. The yearly increase from that time | 
until the present, is summarized in the table given | 


below. 


The change for 27 years, from 1808 to 1835, was 6.50 | 


minutes per year; for 20 years, from 1835 to 1355, was 
4-50 minutes per year; for 20 years, from 1865 to 1875, 
was 3.50 minutes per year. And the variation at the 
latter date was, nine degrees, thirty-six minutes west 
of north. 

In order to retrace a certain line or survey which 
time and the carelessness of man had obliterated, we 
must first ascertain the exact present position of the 
needle. The most reliable method for finding this, is 


In view of this, the writer considers | 


following discussion. | 


If we suppose | 


In this latter year, when the | 


the positive place of the star at the time of taking the 
observation, as its position is not a fixed one, but one 
of constant revolution about an unmarked point in the 
| heavens, the real center of our celestial Ac- 
| knowledging the difficulty and uncertainty attendant 


| upon an operation of such exactness, yet appreciating 


system. 


| the importance of knowing always the present variation 
| ot the needle, Massachusetts has caused to be set ata 
centrally located point in each county, three permanent 
stone monuments, so placed with relation to each other 
as to denote and preserve the true north and south line, 
or astronomical theridian, 


and from which the variation 
can at all times be readily and quickly ascertained. In 
| the next place, before one can proceed to locate a line 


jhe must acquaint himself with the position of the 


| needle when it was originally surveyed. In order to do 
himself first, as to the date of the 
| original survey, and next, as to the rate of increase or 
| decrease per year since that time. We had occasion, a 
year or two since, to re-locate an old town highway. 
When originally laid out it was solely to meet 2 demand 
of the traveling public fora “short-cut” between two 
| nearly parallel thoroughfares, and not as a betterment 
to adjoining lands. 


| this, he must satisfy 


Since its construction, however, un- 
| foreseen causes have given an impetus to building, and 
it is to-day a thickly settled village street. Real estate 
upon it has increased in value, during this time, from 


the nominal sum of twenty-five dollars to tive thousand 
| dollars an acre. The road is about one half mile in 
+ length, laid in six courses, thus involving five changes 
| in direction. Anerror in the computed difference in 
variation would accordingly be five times multiplied. 
| The time intervening since the highway was originally 
laid ; the preseut value of the abutting real estate; the 
| absence of any known land-marks, save the traveled 
| roadway, between the starting point and the extreme 
| end, all called for the exercise of the most scrupulous 
care, that no injustice might be done by deyiating from, 
lor trespassing outside, the first established highway 
| boundaries. After obtaining the opinions of some of 
the most eminent mathematicians and engineers of the 
| State, and supplementing it by a most careful investi- 
| gation and research upon our own part, we arrived at 


the conclusion (as presented in the foregoing table) that 
four minutes a year for forty-five years, from 1830 to 
| 1875, aggregating three degrees for the entire period, 
| was the proper allowance to be made. After making 
| the allowance proposed, we proceeded to retrace the 
| courses and distances as recorded in the original location 
| and met with most gratifying results. 

Besides this secular change in variation, there is an 
annual and a diurnal change; and very frequently ir- 
regular changes of some importance are noted, With 
respect to the annual change, the westerly variation in 
the northern hemisphere is somewhat greater in the sum- 
| mer than in the winter months, and is correspondingly 





less, under similar circumstances, where the variation 
is easterly. 


The diurnal change is such that the great- 
| est westerly variation is reached at about 2 P. M., and the 
least at about8 A.M. The changes however, are gen- 
erally so slight that they fail to exert any practical in. 
| fluence upon our calculations. 
| Satisfactory principles are deduced only through an 
| irksome accumulation of statistics, and statistics upon 
this subject especially. are collected slowly, by reason of 
the small annyal difference manifested as compared 


| with the entire range over which the needle must pass 


|in completing a single oscillation. Hence very little 
can positively be written at present about the laws 
which control this natural phenomenon. The writer 
trusts, however, that some one may discern, through 
| facts herein recorded, the underlying principles which 
| govern them. We know that these observations are 
| necessarily incomplete and local, yet through them others 
may be induced to contribute, until, in the end, a result 
shall be reached more satisfactory and complete than 
we, who see “as through a glass darkly,” shall even 
| dare to predict.— Polytechmic Remew. 

NS ee 
CORRECTION. 
In the ‘*General Specifications” for Railway Bridge 


published last week, on page 47, seventh line from top 
“ 22,000” should be “‘ 22,500.” 
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CIVIL ENGINEERS’ CLUB OF THE NORTH- 
WEST. 


The 82d regular meeting of the Club was held at the 


Sherman House Club Rooms on Tuesday, February 5, | 


1378, beginning at 4 o’clock P. M. 
January meeting were read and approved. Ufon ballot 


the following named gentlemen were elected members: 


Robert Forsyth, North Chicago Rolling Mill Company ; | 


J. M. Whitman, Superintendent Chicago & Pacific Rail- 
road ; Chas. MacRitchie, 171 LaSalle street, and Wm. 
G. Kay, Chicago. 


The President submitted, as candidates for member- | 


ship, the names of Gen. Jas. H. Ledlie, (Palmer House) ; 
Welland F. Sargent, (Pullman Palace Car Company ); 
Michael McCabe, (Division Engineer Chicago & Alton 
Railroad), all of Chicago, and Seth Dean, of Glenwood, 
lowa. 

Upon motion by Mr. Greeley, a resolution was passed 
directing the Secretary to procure a box and balls to be 
used for balloting. 

The Secretary read a letter from Mr. Charles Lati- 
mer regretting his inability to be present and read his 
’ saying that he 
would give it at the next meeting, and asking if ladies 


proposed paper on ‘* Magnetic Geclogy,’ 


were allowed to be present at Club meetiags, 

No ladies having been previously present at any Club 
meetings, except. the annual meetings, a motion was 
made, in order to obtain the views of members, that no 


ladies be admitted to meetings of this Club. This reso- 


lution was not adopted. 

On motion by Mr. O. B. Green a resolution was 
passed appointing Mr. S. S. Greeley to make an address 
of welcome to the ladies present at the next meeting. 

The Secretary reported a donation from Mr. James 
Cherry of a map of northwest Mexico, from private 
tield notes by Cummings and James Cherry in 1867. 

Mr. A. Gottheb read the paper for the evening, “* In- 
sertion in Place of an Iron Railroad Bridge in Austria.” 
(No. 76.) 

After discussion of the paper the President called the 
attention of members to the necessity, at some early 
day, of providing a permanent room for the use of the 
Club, 

A resolution was adopted appointing the President, 
Secretary and Executive Committee, a committee to 
consider this matter, and report upon it at the next 


meeting. Adjourned, 
L. P. MOREHOUSE, Secretary 
> - 
CORRESPONDENCE, 
Editor EG1kERING News: 

In your issue of Jan. 31st, appeared a letter of Prof. 
Merriman to the Hartford Courant giving measure- 
ments of the Tariffville, Ct. railway bridge and conclu- 
sions regarding its past condition, Interestea meabers 
of the profession will thank him for the information fur- 
Probably, however, all will not accept his as- 
sumptions. We are just now more especially concerned 
about the load which actually broke the bridge. Prof. 
Merriman’s assumption of 2,250 Ibs. per foot of bridge 
for live load is excessive, for dealing with the actual oc- 
currence, and is not fair as a basis for criticism of the 
railroad company and the builder ot the bridge. 

Assuming data from Trautwine’s Engineer's pocket- 
book we tnd the actual weight cf passenger cars, crowd- 
ed, could not have exceeded one-half ton per ft. of bridge. 
The following assumption for one truss must corres- 
pond nearly with the actual loading; on first panel 
point 10 tons from drivers uf leading engine; on each 
of fuur succeeding joints, 4 tons; on sixth joint, 10 tons 
from drivers of second engine, On next two joints 4 tous 
each for tender; on each of the other joints two and 
one-half tons, according to the above data. Deducing 
stresses by the method described by me in your issue of 
Jan. 17th, I find about the same west-abutment reac- 
tion that rerults trom Prof. Merriman’s assumptions. 
Hence we agree that the factor of safety of the rods was 
only from 2 to 3, supposing they were not properly upset. 
If the iron was of poor quality and the bridge carelessly 
used, so as to be subject to datigerous shocks they 
might have failed gradually by being strained beyond the 
elastic limit; otherwise it would seem that they ought 
have sustained any such load as the one we are consid- 
ering. I have examined at least one Howe bridge 
which has been in use a number of years, on which the 
rods and braces have a factor of safety but little in ex- 
cess of that on this bridge for this load. 
the end braces we find that by Mr. Whipple's rule or by 
Hodgkinson’s formula, the factor of safety was also 
from 2 to3; by the formula of C. Shaler Smith the a 
tor was oalv about 114, wot regarding connection wi 
counter, The maximum stress on lower chord was 
about 110 tons in seventh panet from west end; on up- 
per chord about 107 tons in the same panel, Allowing 
one-third of timber in lower chord for splicing we have 


nished. 


The minutes of the | 


Examining | 





| not far from 1,000 Tbs. per square inch, a perfectly safe 
| Stress. On the upper chord we find less than 850 tbs. 
| per square inch, compression, which is asso perfectly 
| safe, according to the unquestionable authority cited by 
| Prof. Merriman. 
It is fair to say, then, that the bridge, when built, 
| Was a good specimen of rule-of-thumb construction, and 
it is to be feared that there are many more in the coun- 
try which have no better proportions. How mapy 
| “light” bridges are there which have been strengthened 
| by wooden arches, for safety? ‘The criminal negligence 
| consisted in failing to protect this confessedly weak 
| bridge from rapid destruction by atmospheric agencies, 
it is most certain that a rotten upper chord was the 
cause of the disaster. 
| engineers might have been justified by old standards in 
| accepting such a bridge when new and in good condi- 
| tion, for light traffic, the State of Connecticut cannot 
| avoid responsibility for letting it stand year after year 
by approval of its Commissioners, until decay made it 
worthless. k. FLETCHER, 
Thayer Prof., Civ. Eng., Dart. Coll. 


PRODUCTION OF PRECIOUS METALS FOR 
1877. 

The annual circular of Wells, Fargo & Co. shows the 

production of precious metals in the States and Terri- 

tories west of the Missouri river, including British Co- 


j}lumbia and the west coast of Mexico, during 1877, to 


have been $95,421,754, being an excess of $7,545,581 
over 1876, the greatest previous annual yield in the 
history of the country. Arizona, Colorado, Idaha, Ne- 
vada, New Mexico, Oregon, Utah and Washington in- 
crease ; British Columbia, California. Mexico and Mon- 
tana decrease ; but it is possible the falling off in Mon- 
If the Comstock 
mines yield as much in 1878 as during the past year, the 


tana is more apparent than real. 


aggregate product of silver and gold will approximate 
$100, 000,000. 
The following are the totals for 1877: 
California 
Nevada...... 
Oregon 
Washington 
Idaho ..... 
Montana 
Utah... 


$15,174,716 
51,580,290 
1,191,997 
92,226 
1,832.595 
2,644,912 
8,113,755 
7-913,549 
379,010 
2.358,622 
1,500,000 
1,432,992 
1,177,190 


ose ++ $98,421,754 
The yield of the Comstock mines is 45 per Cent. gold; 
of the whole bullion product of Nevada, 37 per cent. is 
gold ; and of all so-called silver or base bullion, 28 per 
cent. is gold. The gross yield for 1577, shown above, is 
in round numbers, as follows: 
Lead, 5 per cent 
Silver, 48 per cent 
Gold, 47 per cent 


--$ 5,085.250 
47,206,957 
49,129 547 


oo eee ee + $98,421,754 

The gross products of the States and Territories of 
the United States named, for the last eight years, were 
as follows: 
Year. Total products. Lead, Silver. Gold. 
1870. .$£2,150,000 $1,080,000 $17,320,000 $33,750,000 
1871.. 55,734,000 2,100,000 19,286,000 84,398,000 
1872.. 60,351,524 2,250,000 19,924,429 38,100,395 
1873... 80,139,860 3,450,000 27,483,302 3g,209,555 
1874 71,965,610 3,500,000 29'699,122 38,466,488 
1875.- 76,703,433 5,100,000 31,635,239 39,968,194 
1876.. $7,219,359 4,040,000 39,202,424 42,886,935 
1877.. 95,811,582 5,035,250 45,844,109 44,880,223 

Wells, Fargo & Co. say: ‘* We are uninformed as to 
the annual exports of silver to India, China and the 
Straits previous to 1851, but assume that they were less 
than since that date, which being so, the exports last 
year are the greatest known, viz.: $105,000,000 to the 
26th inst. The greatest amount in former years wa, 
$83,650,000 in 1857. The amounts exported during 
the present year were approximately as follows: From 
Southampton, $30,000,000 ; from San Francisco, $19, 
000,000; from Marseilles, $4,000,000; from Venice 
| $2,000,000."—/ron Age. 


RELATIVE COST OF WATER AND STEAM 
POWERS. 

The cost of the water power equipment at Lowell 
was, for canals and dams, $100, and for wheels, etc., 
another $100 per horse power. But this, as a first ex, 
periment, was more costly than a similar equipment 


While the railroad company and | 


February 14, 1878. 


need be. AtSaco the expense incurred was $175 per 
horse power ; but ata later period, for turbines with high 


} 


heads, the expense would be less. A construction and 


| equipment, solidly carried out, with the latest improve- 
| ment in wheels, would not cost over $200 per horse 
| power; and would under favorable circumstances, cost 
i less. An estimate at Penobscot was for $P12.50 per 


| horse power, Ifthe construction be with wooden dams. 
| and the equipment with lower grade wheels, then the 
cost would be about $50 per horse power ; and although 


the construction would be less permanent than the more 
solid, it would outlast any steam apparatus. On the 
other hand, Fall River estimates of steam equipment, 
inclusive of foundations and engine houses, run from 
$100 to $115 per horse power. A Boston authority 
gives $115 per horse power for nominal <00 horse 
power and upward, inclusive of foundations and ma- 
sonry. Similarly, a Portland authonty places it at $100 
per horse power. The actual cost of steam eqaipment 
in the water works of various cities of the United States 
| varies from $150 to $300 perhorse power.— The Water 
| Power, Maine. 


| 


| 
| 
j 
| 


THE WORLD'S RAILROADS IN 1876. 


Messrs. A. Chaix & Co., of Paris, have just published 
their official railroad statistics for 1876, from which we 
| take the following table. 


RAILROADS IN OPERATION IN 1876. 


Europe. 
Miles} 
17,333|lfolland & Luxem- 

.-10,768| bourg ... 
Belgium... a 2,169) Portugal. nee 
Denmark.........- 781|Roumania........... 
SPAin..cccccccsccce % 5G RUSSIA . 

France... 13,390/Scandinavia.... 2,769 
Great Britain......16,659/Switzerland ........ 1,290 
|European Turkey... 952 


Miles 
| Germany.... 


7 


Caucasus .. 
Ceylon. 22.00. 
ROR eases 
Japan... 


622) Java. oocuecees. 
82 Asiatic Turkey. 
sovcee 6,475) 


4s 
3° 


sew eeee sees 


hiudeew ene y (| SAS 


Africa, 


Miles. | 
333|Natal......... 
65|Tunis...... 


Algeria 
Cape ot Good Hope 
Egypt. 
Mauritius.......... 


947 
66 Total 


North America, Central America and West Indies, 
Miles. | Miles 
« 4,097|Jamaica........... 27 
Costa Rica.. 29) Mexico........ -38 
Cuba 397 “ 
United States......75,408) ROB, assa0 ne vGGirs6 
Honduras........ ie 60) 
South America. 
Miles. | 
SO) Paraguay ..«.rcecss 
830| Uraguay........... 
614, Venezuela. .. 
66) 
982) Total. .cescccecee $753 
goo) 


Canada ..... 


settee see eee 


Miles. 
45 

189 

3 


Rolivia... 
Brazil.... 
| ae 

Colemnile.s.66ci owed 
Argentine Republic. 


Oceaniva, 
Miles.| 
40|Tasmania.... 
196|New Zealand....... 
562) 


Miles. 


45 
238 


West Australia.... 
South Australia.... 
Victoria ees 
New South Wales.. 404 
Queensland........ 263 
Recapitulation, 

Miles. Miles. 
EGrope,’...osccceve's -89,129 Australasia 04:2 ss200p ibe eed 
pt ESE Oc) 


PANES ENE RA TOBE: 
America, N. and S..81,909) 


Dotahickisss coves Egg8 


- 181,864 


The following shows the number of miles per 100,- 
ooo inhabitants in several European and American 
countries : 


United States.........163/Scandinavia esa 84 
Canada ....50+0-+.839/Denmark..........2+2 24 
raguay......+..+++-100|/Paraguay...........+. 23 
CORR TRICK 606 0s 0 oes 6: FOAM ccc cepccccctcess. SI 
Argentine Republic... 64|Brazil...............- 
United Kingdom...... 50/Honduras ............ 
CHU 06:00s ction dus geek ie Nesdess 
BelQiMM.. + 6 ooo 0 ceeiena, QEIRUBMR 6.0600 sceneciecs 
Switzerland., .. .. 002 .33|Megico. .....ceceee.-- 
Germany... . 2.00... 9aBamMacin.........cceees 
CTU 6 vice ccc cc ce cs oe BSI BORVIR 60s occ s cece cece 
31\/Colombia............- 
28| Venezuela ............ 


CO nee eeeeerneaees 


Cuba 


Cee ee eee meee ee 
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THE INSERTION, INTO PLACE, OF AN IRON 
IN AUSTRIA* 





The Bohemian“ Western Railroad, leading from Prague, the Capital City of Bo- 
hemia, to the Bavarian State Line near Turth, crosses the river Beraun near the 
village of Lower Mokropei by an iron bridge, which, as originally constructed, con- 
sisted of four spans of 28.45 m. or 93.3 feet each, and one span of 20.86 m. or 63.4 
feet in the clear; so that the whole structure was resting on two abutments and 
four p'ers. 

The trusses were low or half trusses, without top lateral bearing, constructed 
according to what was known as Shiffkorn’s patent, which was used to considerable 
extent in Austria prior to 1870, and which resembled very much in appearance, 
as well as in details and inherent qualities to the construction familiar in this country 
under the name of the Truesdell Truss. 

The high water of May, 1872, scoured the foundation of pier No. 3, and destroy- 
ing the pier, let two of the spans down into the river. 

The so created chasm of 60. m. the railroad company bridged with a temporary 
structure resting on four wooden bents. 

The experience had with this, as well as other Shiffkorn bridges, which proved 
them to be wanting in strength, as also the fact, that the first pier was a great ob- 
struction in the very treacherous river, induced the railroad company to take down 
two more of the remaining three iron spans and to rebuild the bridge with two 


entirely new spans of 60.4 m. or 198.1 feet in the clear each, with the adoption 
therein of all the latest improvements in the science of bridge building, thereby 
changing the old bridge of five spans into one of three spans, two of which were 
60.4 m. and the last one 20.86 m. in the clear. 

The following is a translation of the report about the insertion of one of those 
new long spans into the place of the two smaller spans of Skiff korn’s patent, that 
had to be removed: 

For the erection of the new spans there was falsework put in the river at the up | 
stream side of the bridge, alongside of the two old iron spans, upon which the new | 
The end bents of this fal-ework were | 
continued near the abutment and the second pier, under the old bridge and 7 m., be- 


bridge was riveted together and completed. 


yond the down stream side of the bridge. 

On both sides of, and parelel to, the first pier, which was to be demolished after 
the reconstruction of the bridge, were also bents erected under the old spans and 
continued also 7 m. on the down stream side. 

Then four lines of trestle were used for the removal of the old spans as well as 
for the insertion of the new one. 

After the new span had been completed upon the up stream staging, the prepa- 
rations for its moving were made as follows: 

To the four end posts of the new span were connected four trucks, each one 
provided with two rollers or wheels, movable on a track of rails, that was sup- 
ported by the end bents of the falsework under the new span, previously described. 

Besides these tracks, there were four other lines of rails ; two on the same bents, 
that carried the transfer tracks just mentioned and parallel to them, and two rails | 
on the bents lining the first pier, one to each side of said pier. 

These last four rails were intended to carry the trucks used for removing the old | 

pans. 

As the railroad company desired to confine the interruption in the traffic 
of the road to the shortest possible time, and also to effect the transfer of the pas- 
sengers from one side of the river to the train on the other side during the recon- 
struction in the quickest and safest way by letting them foot the space between the 
trains, it was concluded to lift the old spans from their bearings, place the ends 
of them on the trucks prepared for removing and slide them on the four lines of 
rails towards down stream, at the same time to move the new span into the space 


just vacated by the two spans, and take the old spans apart on the down stream | 


extension of the falsework after the new bridge has been safely landed. 
After a preliminary test, to ascertain the strength of the false work and the work- 
ing order of all the machinery and contrivances, the final dispositions were made 





*A paper read before the Civil Engineers’ Club of the Northwest, by A. Gottlieb, Fcb- 
ruary 5, 1578. 


RELATIVE COST OF WATER AND STEAM- 
POWER. 


BY HENRY P. M. BIRKINBINE. 





From Jéurnal of the Franklin Institute. gates, etc. 


When erroneous statements are put into print, it is 
almost impossible to correct them, An evidence of this 
is presented in an assertion contained in the article, 
under the above head, in the Yournal for December, 
page 388: “The cost of raising water by water-power 
at the Fairmount Works in Philadelphia is but ¢wo 
cents per million gallons, raised one foot high.” 

In an article published in the Zournal for May, 1876 
page 323, the commercial value of Fairmount water- 
power is presented, and figures given, taken from the re- 
ports of the Water Department, which show that, as 


average efficiency as those in the works. 
The two cents referred to, as the cost of raising one | !0"S, one foot. 
million gallons, one foot, by water-power, were expend- 


ENGINEERING 
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| race, mill-houses, wheels, and pumps. The precise cost 
| is difficult to ascertain, as many of the expenditures 
| were made in connection with other work, 
| interest of one million dollars 
cost of the power, and dividing it by the water pump- 
| ed in 1876, 8,374,657,743 gallons lifted into the reser- 
voirs, it will show that the power alone cost over eight 
cents per millions gallons, lifted one foot, 
compared with steam, the water pumped by the water. | ™ust be added the running exper.se, two cents, and also | 
power works was, at a cost of from $13,000 to $19,500 | the cost of extraordinary repairs, incident upon main- 
per annum, above what ir would have cost to have done | ‘@ining the dam, head-race, etc. 
the work by steam, with numping engines of the same | that the cost of raising water at Fairmount by water- 
power, is between ten and twelve cents per miliion gal- 


The water-power on the Schuylkill. next above Fair- 
ed for simply running the works, that is, attendants, oil, mount, Manayunk, owned by the Schuylkill Navigation 





NEWS. 55 


RAILROAD BRIDGE | to commence the actual work of removing and inserting on Tuesday, the roth day 
|of October, between four and five o'clock in the morning, after the passage of the 


last train. 
The whole preceding night a busy hum was kept up by making the last prepara- 
tions, that could not have been made sooner and to provide a convenient walk for 


the passengers of the following trains. ; 
At five o'clock im the morning, aided by torch-light, the tearing up of the track 
on the old bridge was commenced, and the lifting apparatus for the 


e two Sheti korn 


spans adjusted at the proper places. After the lifting of those two spans, which 
process had been twice interrupted by letting the passengers of the two morning 
trains cross over the bridge, the trucks were placed under the ends and on the rails 
At 


half-past eight o'clock these preparations were completed, and the removing was 


prepared for the purpose, and the spans let down on them ready for removal 


commenced, The old spans were moved through a space equal to half their width 


only, in order to leave a convenient passage way for the passengers of the following 
} 


trains, and the new span was moved immediately into the space vacated by the two 


3} ans. 


The weight of each of the two Shiff korn spans was about 75,000 kilogrammes, 


or about 165,000 lbs.; of the new bridge, including the already completed track 
upon it, 200,000 kilogrammes, or about 440,000 Ibs. 
After the passengers of the two trains due between 1:30 and 2:45 P. M., had 


crossed the bridge, the two old spans were entirely removed out of the way 


of the new span, and this work completed by four o'clock Pp. M. The new 
bridge was then moved to completely fill the space vacated by the two spans, which 
task was successfully solved at eight P. M. 

The motion of the bridge during the progress of the insertion was so uniform, 


and imperceptibly slight, that persons standing on the bridge could not notice it, 


only by watching the relative positions of the bridge to stationary objects at the 


1e 
} 


shore. The space which the old spans had traveled was m. and for the new 
span 7.4 m. 

“he new span arrived in the proper position, the trucks under the ends were 
removed, the bridge brought to a perfect bearing on abutment and pier, and the 
track upon it permanently connected with that of the road bed and old bridge 
The whole work was completed at twelve o'clock. A locomotive, kept in readiness 
at the spot, crossed slowly over the bridge to ascertain the degree of perfection of 
of the track. Twomore passenger trains having slowly crossed the bridge, whereby 
passengers, who had to foot the spot in the afternoon could, comfortably seated, 
look out of the car now to the completed structure, the official test, prescribed by 
law, was proceeded to. This test consisted in placing five heavy locomotives upon 
the bridge, where they remained fifteen minutes. The deflection under this load was 
40 millimetres, or 14 inches, leaving no permanent set whatever after the load was 
removed. After a short interval the bridge was once more toaded with precisely 
the same result, whereupon it was pronounced safe and opened for public use. 

So this work was completed, notwithstanding the interruptions caused by four 
passenger trains, within nineteen hours from the beginning of operations. 


The whole proceedings from the start were closely watched by a great numbet 


| of government officials as well as railroad engineers and other interested persons, 


and all were highly pleased by the perfection of the arrangements that facilitated 
the successful accomplishment of this undertaking, without the slightest delay or 
accident. Especially remarkable was the pluck and good spirit of the workmen, 
who for more than twenty-four hours were incessantly at work, with only occasional 
intervals of afew minutes each to partake of a hasty meal between the transter 
of trains. 

Pier No. 1. that served as support for the two removed spans, will be taken 
down, and the other new bridge, which is to span the space now occupied by the 
The work of 
construction and erection of this bridge was executed by the Iron Manufacturing 
Company of Prague, whose extensive mills and shops at Kladro, near Prague, are 
amongst the largest in Austria, under the direct charge of their Chief Engineer, Mr. 
Schaeneeker, an old school-mate of the writer and to whom he is under obligations 
for the description of this erection. 


temporary structure will be placed in position in a similar manner. 


tallow, and ordinary repairs; it dues not represent the Company, and leased to eighteen different manufactur. 
entire cost of operating the works; it leaves out of | ing establishments, has a power equal to one thousand 
| consideration the extraordinary repairs, incident to wa- | horses; and for this power the company receives a 
| ter-powers, these of maintaining the dam, head-race, | yearly rental of $43,100, or $43.10 per horse power, 


|per annum. Even at this low figure, it is a question 


The water-power at Fairmount has cost the city of | which is the cheapest, wa:er or steam, when the annoy- 
| Philadelphia between one, and one and a quarter mil- 
| lhons of dollars, for water-rights, damages, dam, head- 


ance of low water, floods, and interferences of the navi- 
gation are taken into account, Were this power now 
unoccupied, the yearly rental would not warrant its 
utilization, simply for a water-power, 

Since the steam engine has been brought to the de- 
gree of perfection, in simplicity, efficiency, economy, and 
reliability, that we now have it, there are few locations 
| in the thickly settled portions of our country, where 
| fuel can be procured at a moderate price, that water- 
| power will be found cheaper or more desirable than 
steam-power. This is particularly the case where the 
water-power is unfavorably located, and where the 
trouble, incident to drought, floods, etc,, is taken into 
| account. 


Taking the 


} 
| 
($60,000), as the annual | 


To this 


It is therefore evident 
There are unimproved water-powers in this 
| vicinity, and many which have been improved are now 
| unemployed and allowed to go to decay. 


PHILADELPHIA, December 137th. 1877. 
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| 
BEARING PILES. | with piles, a wide margin of safety is recommended by all authorities, at least for im- 
| portant cases. It is sometimes impossible to tell how much of the sustaining is due 
| to a “solid bottom,” atid how much to friction alone. There is often no guarantee 
that a pile will not steadily sink under a heavy quiescent pressure applied continu- 
ously and unremittingly, when it withstood perfectly a corresponding sudden blow 
|ofthe ram. This may be feared especially in clays. The vibrations of the struc- 
| ture may in time produce unexpected settlements ; this may also occur when certain 
| clayey soils become very wet adjoining the piles, and the friction is thereby lessened. 
| On the other hand there are circumstances which tend to increase the strength after 
a lapse of time. The soil between the piles sometimes, especially if sandy, becomes 
Mem. Am. Soc. C. E. je Tit ; more compact and increases the friction, and often the soil itself will carry a con- 
There has been much uncertainty in the minds of many practical Engineers re- | siderable portion of the weight. 
garding the proper formula for Pile driving. Some Text books and Note books give| _5- S#ze.—It is the general opinion that piles should never be less than 6” in 
only the one agreeing with the views of the respective author ; others give two or | diameter and rarely over 18,’ and that the diameter should not be less than 1-2o0th 
three without an impartial comparison. At best, the usual information is unsatis- | Of the length, unless the soil is very stiff. 
factory, and it has been customary often to use an unreasonably high factor of| 6. Dispositon.—Many writers give the nearest distance which piles may be 
safety, at the expense of economy, to guard against the uncertainties. In order to| apart, as 2% feet from center to center, because large piles especially, when 
arrive at some intelligent basis, the following has been gradually compiled. The | driven closely, will force each other up. Should this ever be feared, then the 
original works and papers of the various authors on the subject were examined, | piles ought to be driven with the butt end down, commencing at the center of the 
and their formule, experience and opinions extracted and compared with the follow- | area and working toward the sides. The ordinary distance is 3 feet apart; for 
ing result. A portion of the matter is very simple, but as the simplest things some- | light work, it is from 4 to 5 feet. 
times do not appear evident when quickly wanted, it was thought well to add what 7. Material—Elm, s)ruce and oak are considered the best materials for piles. 


was necessary to round off the subject. II COLUMNS 


| 

There are two distinct classes of bearing piles. The first class consists of those | 
which are driven to a perfectly solid foundation, and act as pillars or columns of | ss r “ 

F Sustaining Power.— Values for the Safe Load per square foot 

sectional area of column = 


FORMULE 
lor their Sustaining Power, Size and Disposition in Any Foundation, 


COMPILED BY RUDOLPH HERING, 


support and which are therefore designated by the name Columns. The other | 
class consists of such as derive their supporting power from the friction of the | 
material through which they pass. ‘These alone are properly called Piles. 

As they require different theoretical considerations, they will be treated of separate- 


TABLE FOR 
ly, alter some general notes applicable to both have been given. 


SAFE LOADS, 








LETTERS DENOTE 

(). [—Ibs.]=Extreme load which a driven pile will bear, without sinking deeper 
into the ground, after the last blow of the ram has sunk the 
feet. 

F [fraction]= Factor of Safety used when loa:ling a pile. 

I, [lbs.]=F XQ.=Safe load which a pile can bear. 


AUTHORITY. .VALUES AS GIVEN. 
ile s s 
P 


L 
VALUES OF — 
a 


| Rankine and Mahan... 
| 


1000 Ibs. per sq. inch. 144,000 


[Ibs.]=Safe load which a pile can ber pr. sq. ft. sect. area. 
L, [lbs.]=Sate load on a Test pile. 

W [lbs.]=weight per sq. ft. upon the foundation, 

w [lbs.]= weight of the ram or hammer. 

lbs.]*=weight of the pile. 

ft.]=height of fall of the ram. 

ft.|=length of the pile. 

q =<distance which the pile sinks under the last blow. 
ft. 


786 to 990 tbs. per sq. inch.| 113,184 to 
| 142,560 


ig crushing weight of dry 
timber, viz: 

|Elm, 1000 Ibs. per sq. 
Ash, 860 * 7 

Beech, 800 “ 
Spruce,650 “ 
Cedar, 610“ ' 
\Oak, 600 “ 
|Yel. Pine, £38 Ibs. per sq. in. 


, 
A 
i 


sf 


inch.| 


ry 


144,000 
123.840 
115,200 
93.600 
87,840 
86,400 
77,472 


‘ “ 
d 
b 





=distance which the Test pile sinks under the blow. 


ft.|=distance from center to center of pile, if equal in both directions. 
[ft. 


“ “ 


= distance from center to center of pile, if measured in a longitudinal direc- | 
tion. | 
c [ft.]=distance from center to center of pile, if measured in a lateral direction at | 
right angles to 4. 
a {square {t.]=sectional area of the pile. In columns, a is the smallest sect. area ; ‘ : ‘ ; 
Isq in piles sustained by friction, @ equals the mean aid dnd "| To be used with care.—As these values ascribe a much greater hearing capacity 
E. [Ibs. per square ft.]= Modulus of Elasticity of the material of the pile. (This | t® the piles, than when friction alone is the supporting power, great care must be 
Modulus is usually in lbs, per sq. inch ; it must, therefore, be mul- | taken in applying them, remembering that they are only reliable when the piles act 
tiplied by 144 when introduced in any of the following formule.) | 5 columns and rest on a firm foundation. Careful judgment must be exercised as 
{= 1,600 000 X 144, will be sufficiently near for ordinary timber. | © whether age ” a or only partially true, in which latter case a proper al- 

C [Ibs. per square ft.]=Coefficient of Elasticity, indicating how many Ibs. per sq. | /OWance must be made. 

l F 1 ft. ee area of the pile, will eden a the tunit of sis Elas.| Cowsidered as long Columns.—It should also be remembered that the columns 
ticity of the material. (As this is also usually given per sq. inch rest on a pointed end only, which is an important consideration in ‘long columns.” 
it must be multiplied by 144 before being substituted in any of the! As the above values are safe crushing resistances of wood without regard to length 
following formula.) C=3000X 144 will be sufficiently accurate for ) Of columns, they can only be valid, when the ground is sufficiently compact to pre- 
ordinary timber, vent lateral bending of the piles; otherwise the reduction necessary for “long 

a A Eo celumns,” will have to be made. 
IL—GENERAL NOTES. Formule for maximum blows.--1lf the column has been driven to a perfectly 


1. Weight of Ram.—Nearly allauthorities say that a Aeavy ram with a short fall is solid foundation, the following formule may be useful in ascertaining what weight 





much to be preferred to a Jight one with a Jong fall. Any increase of fall beyond 40 
feet, even in the best machines, gave no increase of penetration in the sandy soil at the 
Brooklyn Navy Yard. Some authorities think, the weight of the ram should be in 


of ram will be necessary for a given fall, or what fall for a given weight, to compress 
the material of the pile to its limit of elasticity, beyond which it should never be 
strained by the blow of the ram.” 


proportion to the sectional area, others to the total weight of the pile. 
cludes from a theoretical examination that the most economical weight of a ram is 


equal to the weight of the pile. Ordinarily, piles from 
are driven with rams weighing 1,200 to 2,000 lbs. 
= 


a light ram. 


3. 
“follower” as V w-- p Ibs. 


4. Margin of Safety—On account of the many uncertainties in connection 


PAPER CAR WHEELS. 


It is a somewhat remarkable fact that railway car 
wheels have been the subject of more than 600 English 
patents during the last half century. 
designs and improvements covered by this long list of 
foreign patents, the use of paper for the body of car 
wheels seems never to have been thought of. It was 
reserved for an American inventor to discover, what 
now seems so simple, that compressed paper combines 
In 1869, 
Mr. R.N, Allen, of Pittsford, Vt.,.a railroad engineer 
of long experience, brought out the first set of paper car 
wheels ever made. They were soon after placed under 
one of the Pullman sleeping cars, and there showed 
such remarkable results in mileage and durability as to 
fully justify the inventor’s claims. 

As now the wheel may be de- 
scribed in general terms as consisting of three parts—a 
cast iron hub, steel tire and compressed paper body or 


all the essential requisites for this purpose. 


manufactured, 


Succession of Blows.—It has been observed that guick dlows with a heavy 
ram give a greater penetration at less expenditure of power than slow blows with 
In sand or silt, blows should follow rapidly in order to prevent the 
ground from settling around the pile before the next blow of the ram. 

Weight of Punch.—Becker gives the most economical weight of a “punch” or 


In all the various | 


Becker con- 
w 


10 to 14 inches in diameter 
A= 


' 


— : 
filling. The paper employed for this purpose is ordinary 
| thick boards, first pasted together in sections of a few 
| sheets, and subjected to powerful hydraulic pressure, 


then pasted into sections of several inches until the re- 
quisite thickness is obtained. At each stage of the pro- 
cess the paper is thoroughly seasoned or dried in rooms 
fitted up for the purpose, the time required for com- 
| pleting a single block ready for fitting to the wheel be- 
ing from six to eight weeks. When thus prepared the 
| blocks are turned up in a lathe and accurately fitted to 
| the tire and hub, after which they are forced together 
by hydraulic pressure. The paper b'ock or disk is in- 
closed between wrought-iron plates one-quarter of an 
inch in thickness, held by two circles of bolts, the inner 
passing through the flange of the hub, and the outer 
circle through an interior web formed on the tire, thus 
firmly securing all the parts together. The bolts used 
| are all turned and accurately fitted. This form of tire, 
| peculiar to the paper wheel, has many important advan- 
| tages. The web on the tire through which the parts are 


| bolted is three-fourths of an inch in thickness and ex- 
i 
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For most kinds of timber it will suffice’to say: 


W = 405 - 


hk = 405 
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( To be continued.) 


tends to a depth of 2% inches. This web not only adds 
greatly to the strength of the tire, but the mode of fas- 
tening it to the body of the wheel prevents the possibil- 
ity of the tire leaving the wheel in case of fracture. The 
bolt hole through the web of the tire being elongated, 
and the side plates made of a less diameter than the in- 
ner periphery of the tire. there is no direct metallic con- 
nection between the tire and the hub of the wheel. 
This form of construction, which enables the paper 
block to take up or absorb concussion, prevents in’ a 
great degree, disintegration of the axle, makes the wheel 
much easier on the track, and greatly lessens the noise, 
thus rendering it especially desirable for drawing room 
and sleeping cars. It may be added that the paper, be- 
ing practically indestructible, can be used over and over 
again, the worn-out tire being replaced with new. 

A large number of wheels if use on some of our 
leading railroads and under the Pullman palace cars, 
with unvarying testimony, we are assured, as their su- 
periority. Paper wheels are to be used on the Gilbert 
Elevated Railroad.—/ron Age. 
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THOUGHTS WEST OF THE 100rn MERIDIAN. 


The Los Angeles Republican is much concerned 
about “the danger and desolation caused by the 
constant pasturage of sheep,” contending “that the 
result of such a course would be a desert,” and that 


nomadic tribes have, in the East, planted deserts | 
“through forty degrees of longitude,” and that the 


great epidemics of India have been most virulent 
in the vast treeless and verdureless districts. It ad- 
vocates at length the benefits of extended tree- 
planting and the great evil of sheep ranges, alleging 
that much of the barreness in the mountain dis- 
tricts and in the islands of the coast, is directly due 
to sheep-cropping. 

The San Francisco Chronicle reinforces these 
statements in part by arguments drawn from “The 
Earth as Modified by Human Action” — by Hon. 
George P. Marsh, U. 8. Minister to Italy. It depre- 
cates the great destruction of forests in California, 
and also the choking of the rivers, chiefly by mining 
debris, contending that a condition of barreness will 
thereby result similar to what civilization, by like 
methods, has already accomplished over a large por- 
tion of the fertile Italian peninsula and the neigh- 
boring shores of the Mediterranean; and, in con- 
clusion, it advocates laws to compel the planting of 
ten trees for every forest tree cut down, and to regu- 
late hydraulic mining, so that the debris shall be 
deposited in swamps and upon worthless lands; and, 
finally, the appointment of an all-powerful mining 
board which shall have complete control of the lat- 
ter subject. 


Of mining debris we shall speak presently. The 
question of irrigation, tree-planting, cultivation and 
pasturage, not omitting sheep-cropping, in their 
effects on climate, rainfall and fertility of soil, is 
becoming yearly of greater importance. With the 
exception possibly of a state and territory, the con- 
dition of that portion of the United States lying 
west of the 100th meridian, nearly half our total area, 
as respects climate and fertility, is not dissimilar 
to that portion of Asia, now for the most part peo- 
pled by nomadic tribes, in which history has loca- 
ted the seat of mighty empire. To not only the 
people west of the 100th meridian, but to those 
east of it also, and to the United States as a whole, 
in our immediate future development, these ques- 
tions are of greater importance than to any other 
civilized nation, not excepting British India. 

The reports of explorers, both early and recent, 
have always represented this region as incapable of 
supporting any considerable population, the amount 
of land which could be cultivated or irrigated being 
relatively small, and much not being available even 
for pasturage. Yet the frontier has continually 
pushed forward into this very region, mining towns 
have sprung up in the foot-hills, the adjacent val- 
leys have been brought into successful cultivation, 
and along our continental railways, thriving towns 
have sprung into existence, where ten years ago, 
even the most sanguine would hardly dare plant a 
habitation; it has become a settled belief among 
the people of this region that the advance of civili- 
zation has carried with it an increased rainfall. 

Be that as it may, some of the states have passed 
liberal laws to promote irrigation and tree culture, 
and the general government is disposed to aid in 
the work, having also passed a general desert 
land act and made special grants to states to aid in 
irrigation. The report of the Board of Engineers 
on @ general plan for the irrigation of the great 
interior valley of California, is an able document, 
and can be well followed by more expert work of 
the same character; and the recent work of the 
Wheeler and Hayden expeditions as to the possibili- 
ties of irrigation, etc., in the regions where they 
have been exploring, is every way commendable in 
intention, if not in completeness and thoroughness. 
Prof. Davison, of the U. 8. Coast Survey, has also 
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| ; ad 
| recently delivered some very able lectures on irriga- 


tion before the California legislature. 

| The ultimate effect of the depletion of forests 
| and vicious cultivation, upon climate, rainfall, flood, 
ete., is generally conceded as disastrous, many able 
| Writers contending that these and similar causes 


have produced and are producing wide-spread deso- 
lation over much of this fair earth. There are not 
wanting others, however, who ascribe these changes 
to occult physical causes, beyond the control of 
man, and who believe that these changes are pro- 
foundly cyclical in their nature and that the course 
of the rain bearing currents are directed and greatly 
modified by a configuration of the earth's surface 
which cannot be altered; they cannot ascribe any 
| material increase of rainfall to any agency in man’s 
control. 

We do not propose to discuss the question here, 
although we incline to the opinion that forests and 
proper cultivation equalize our river discharge, pro- 
tect from flood, ameliorate the climate and prevent 
barrenness, but do not think that that they can pro- 
duce any profound change in the rainfall of districts 





desert in their character. The problem is compli- 
cated and in its solution may well engage the talent 
of the ablest This has not been the case, 
hitherto, to a gratifying extent. 


men. 


The question of irrigation and tree culture is now | 
much discussed in the papers west of the 100th 
meridian, and, in Southern California, extensive 
irrigation works are already in progress. Owing to | 
the character of their projectors and the large num- | 
ber of individuals interested in their completion, 
these works, more than almost any other class, are 
likely to be inadequate to future needs, improperly | 
located to form systems with adjacent works, and 
not susceptible of supplying the maximum of rain- | 
fall to the maximum area of land to be cultivated. 
In their proper design and construction, a high 
grade of expert talent is required. This field is one 
which our engineers cannot afford to leave to quacks, | 
but should cultivate assiduously. 

The most important subject before the California 
legislature at the present session, is the debris ques- 
tion, the interest in which has been greatly intensi- 
fied of late by the almost unprecedented floods and 
consequent destruction in the Sacramento valley. 

The latest Pacific papers give accounts of this 
flood and of the measures of relief proposed, nu- 
merous public meetings being held, especially in 
Sacramento, to consider how best to organize a 
levee Commission, and construct levees to obviate 
future disaster. The present flood comes wholly 
from the Upper Sacramento, and it is feared that 
should such a flood be supplemented in future by 
the Feather and American rivers, Sacramento itself 
would be under water and its streets filled with de- 
bris. The most prominent measure of relief advo- 
cated is to construct a canal to take a portion of the 
flood waters, from a little above Fremont, opposite 
the mouth of Feather river, through the tules to 
Suisun Bay, at an estimated cost of $400,000; this 
canal to be 400 feet wide between the banks, and to 
be made navigable at a future time if desirable. 

The broader question, which has been growing in 
importance for some years, and which is now so 
prominently before the legislature, is the alleged 
injury to the lands bordering the rivers and the 
rivers themselves, navigable and otherwise, from the 
great deposits of debris, chiefly from hydraulic 
mining. The popular sentiment is that hydraulic 
mining, as now conducted, is very disastrous to 
more important interests. 

A legislative committee is now engaged in investi- 
gating the subject, and the testimony before it is, 
to a certain extent, conflicting. One engineer states 
that there is no channel in Bear river now, that the 
gulches in the valley are filling up, the debris in 
some portions of the valley being 15 to 20 feet 
thick. The farmers have constructed levees to pro- 





|} mental to San 


done more or less damage to t 


| deposits. 


tn 
~J 


tect themselves from the debris, but these are liable 
to be overtopped and 50,000 acres of land laid 
waste. A Sacramentosteamboat captain states that 
one-half the navigable space is gone, the river has 
spread out, the water has shoaled 18 feet at Sacra 
mento, and that from there to Steamboat Slough, 
since 1850, the river has shoaled from 5 to 6 tathoms 
to 5 to 6 feet in some places; that a Bar has formed in 


Suisun Bay, and that that bay is assuming the form 


| of channels, that a similar action is going on in San 


Pablo Bay, and that in time the effects will be detri 
itself Another 
engineer says Mission Bay will, in time, becom 
dry land. 


Francisco harbor 


Fish Commissioner Redding states that the effect 
is disastrous, and that a railway bridge across Bear 
river has been raised three times to keep it above 
flood level. He believed that the Sacramento rivet 
had filled feet Maj. Mendell 


was inclined to deprecate the amount of damage, 


10 on the average. 
and that so far as San Francisco Bay was concerned, 
only accurate comparative surveys could determine 
Ile that all the 
facts be ascertained before the State took action, and 
that with these facts before a Board of Engineers, a 
solution could soon be obtained. 


the amount of damage. advised 


It was not a light 


| matter, and all the opinions of the people of Cali 


fornia were worthless when compared to a few facts 
General had 
+t 


he river and to Suisun 


Alexander agreed that the debris 
and San Pablo bays, and was in doubt as to whether 
the plowing of the lands did not produce the greater 


His evidence was quite lengthy and his 


| torical in its nature. 


All who testified on the point could not state that 


} any damage had been done to San Francisco bar. 


Much other testimony was elicited as to the damage 


| to the upper rivers, and the sentiment seems to be 
| to require the mines to sluice the tailings into the 
| swamps and lowlands, the same to be purchased 


when necessary. It does not seem likely that an 
adequate law will be passed at this session. In the 
mean time it is to be hoped that a competent Board 
of Engineers will be appointed to take all the facts 
of the case into consideration, and to devise ade 
quate and comprehensive remedies. 


ANNUAL REPORT OF CAPT. C. W. HOWELL. 


Capt. Howell's reports are always of interest from 
the fact that he has been a consistent opponent of 
the jetty system in its application to the mouth of 
the Mississippi, from the first inception of that en- 
terprise; and also from the fact that he has in 
charge a close and detailed investigation, now ex- 
tending through eight years, of the physical fea- 
tures presented at the delta of this great river, with 
a view of deducing from the complete data thus 
furnished, a carefyl and comprehensive understand- 
ing of the laws governing the phenomena presented. 
These investigations are not completed; but a mass 
of material has been collected and partially digest- 
ed, from which preliminary conclusions are present- 
ed, to say the least, sufficiently startling to that 
class of thinkers who receive their river hydraulics 
ready made, and have come to believe in theories 
evolved from inner consciousness. For the present, 
we spare ourselves the labor of extended comment 
by presenting those portions of the report to which 
we have alluded. The new facts there presented in 
regard to bar building and mud-lumps are of very 
great interest. 

The heart of the report has already been alluded 
to. An extended itinerary, with tables, gives the 
operation of the dredge boats, McAlester and Essay- 
ons, during the year. The number of vessels us- 
ing the channel was 1,599, of which 59 suffered 
detentions. The greatest draught of verse's using 
the channel wes 21 ft. 2 in., and 566 were of 15 feet 
and over. It is recommended that the dredges be 
held “in readiness to open a channel, should the navi- 
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‘ ; | 
gation of the South Pass be impaired by the re- | 
| resentatives of the Northwestern states, and wants | 


formation of bars at its river and Gulf ends, or by 
shoaling in the body of the pass, or by destruction 
of the jetty-works, either by storms, by the teredo, 


or by undermining.” 


the year ending June 30th, 1877, was $106,209.49; | 


amount available, $10,760.78, and the amount which 


can be profitably expended during the year ending | 


June 30th, 1877, is $150,000. 
this portion of the report. 
We have previously described in our columns 


the novel method of improvement by means of ga- | 


bionades adopted on Galveston Bar, and when that 
work is completed we hope to give a summary of 
the results. The work was delayed during the 
season from the inevitable method, or rather lack of 
method in making appropriations. The result of the 
work thus far accomplished is gratifying, the inner bar 
being much improved. Work is now confined to 
the outer bar until an equal depth is obtained. 
During the year, the depth on the inner bar at 
mean low-tide increased from 155q feet to 1634 
feet, and, at the date of the report, material changes 
were taking place on the outer bar. The amount 
expended during the year ending June 80th, 1877, 
was $116,685.45; amount available, $36,052.60; 
amount required to complete existing project, 
$207,740.00; and amount asked for the year end- 
ing’ June 380th, 1879, $150,000. Capt. Howell 
again protests against the method of making appro- 
priations, resulting in greater expense to the gov- 
ernment and less satisfactory work to the engineer. 
The novel method of improvement adopted at Gal- 
veston Bar, is worthy the study of engineers. By 
the method of gabionades, many harbors, whose en- 
trances are closed by sand, may be cheaply im- 
proved, where the expense of any other system 
would not warrant the outlay. 

The appropriation made for a ship channel 
through Upper Galveston Bay to Buffalo Bayou 
and the San Jacinto river was not expended, as the 
line of the improvement had not been determined. 

The surveys have now been completed and Con- 
gress will decide as to the route, as what is known 
as Morgan's Cut, private property, is involved in the 
alternative schemes. The data for alternative routes 
through the Lower Bay were submitted to a Board 
of Engineers who decided, Sept. 10, 1877. in favor 
of the route from the head of Bolivar Channel to 
Red Fish Bar. 

But little has been done at Sabine Pass, owing to 
the inadequacy of the appropriation. The amount 
available is $50,489.42, and the additional amount 
required to complete the project for a 12-foot channel 
is $47,026, which should be appropriated. Sabine 
Lake and the fine river leading into it, should re- 
ceive greater attention. 

The improvement of Pass Cavallo, Inlet to 
Matagorda Bay, Texas, was not commenced, owing 
to the smallness of the appropriation, $20,000. 
The improvement contemplates the closure of the 
Elizabeth and Decrow channels, and the adoption 
of gabionades, similar to those at Galveston, for the 
deepening of Pass Cavallo. The estimate for the 
project is $695,325, and the least amount that can 
be profitably expended during the year ending June 
30th, 1879, is $150,000. 





“THE FATHER OF WATERS.” 





On the 30th ult., Capt Eads delivered lis famous 
address before the St. Louis Merchants’ Exchange, 
which we printed on the 7th inst. While on the 
way to New Orleans, under date of Jan. 31st, he 
writes a letter to the Courier-Journal, in which he 
commends the course of that journal, and amplifies 
on some of the points of his lecture. No addition- 
al theories are broached, however. Under date of 
Feb. Ist he writes a letter to the New Orleans Pie- 
ayune, in reply to an editorial, entitled, “The West- 
ern Alliance,” in which he takes exception to the 
following paragraph. 


Diagrams illustrate | 


The amount expended during | 











“And now comes Capt. Eads, backed by the rep- 


Congress to give all the money it has to spare for | 
the improvement of the upper river, leaving the al- | 
luvial states of the Southwest to be over-flowed and | 
inundated, year after year, by the great national | 
river.” 

He reiterates many points of his lecture and | 
makes a special plea to the people of the lower 
valley. 


At last accounts he was in Washington, we sup- | 
pose because it is a pleasant place to be in, but | 
some conscienceless papers have insinuated that it | 
was in the interest of the scheme outlined at the St. | 
Louis lecture. We must confess that it looks as if 
the press and the engineers of Congress were once 
more to be called upon to decide the most abstruse 
of technical problems. We would observe that pol- | 
itical engineering is a field, hitherto, quite unex- | 
plored by the profession, and its introduction into | 
our technical schools, as a desirable branch of cul- 
ture, might be wisely considered. 





Under date of Feb. 7th, the Chairman of the Riv- 
er Improvement Committee, now in Washington, 
writes a caustic letter to the St. Louis Globe-Demo- 
crat, in reply to an article of the 4th inst., under 
the name “ Mississippi,” published in that paper 
“and other papers bearing the same ear-marks.” 

The writer insinuates that “ Mississippi” is an ass 
in demanding forty or fifty or even a hundred mil- 
lions to improve the river, and in intimating “ that 
Congress is only waiting to hear from the people of 
the West and South to vote money by the hundred 
millions.” While deprecating any conflict with, 
or antagonism toward Capt. Eads, and commend- 
ing his work at South Pass, he says: “if he (“ Mis- 
sissippi”) think that he or Capt Eads can come 
here and secure an appropriation of forty or fifty or 
a hundred millions from Congress to be expended 
in advance of, and without plans and specifications, 
he will come here on a fvol’s errand, and while 
Capt. Eads has accomplished a great work in deep- 
ening the channel of the Mississippi at-its mouth, 
the performance of which yet remains to be secured 
at great cost by Capt Eads, and the future can only 
determine whether a fill will occur at the head or 
mouth of the jetties; - - bs 2 . 
the depth of the water is not the only evidence 
of his having earned the money, for the contract 
calls for improvements of the most substantial kind, 
which are not even in course of construction, * * 
* * * and his throwing down the gauntlet on 
all occasions to the Government Engineers will not 
help the matter in the least.” 

The writer states that “the public will award 
Capt. Eads every meed of praise,” but that his finan- 
cial management in the past does not inspire con- 
fidence for the future, and his project would be de- 
feated on that ground alone. A special plea is 
made for the improvement of the upper river, which 
seems to be forgotten in the assault upon the com- 
mittee, and a newspaper controversy is deprecated 
as weakening the effects to obtain an appropriation 
for that object. 

The fight is a very pretty one, and sufficiently 
bouffe to be amusing. However, the great burlesque 
of the season, is the bill, presented in the House on 
the 11th inst., by Representative Phillips, of Kan- 
sas, providing “ for a survey of, and estimates for 
a ship canal, with stone sides and bottom, from 
deep tide water, near the mouth of the Mississippi 
river, to St. Louis, Mo., with branches to Pittsburgh, 
Chicago, St. Paul, and Omaha.” When Phillips 
advocates this bill, if he has the opportunity, we 
expect he will rival Proctor Knott's celebrated 
speech on Duluth. 





In an editorial note, in our issue of the 7th inst., 
upon the Tariffville bridge disaster, we quoted from 
an article in the Railroad Gazette written by Albert 
F. Hill, consulting Engineer and Bridge Builder, 


New York City, confounding that gentlemen with 
Albert B. Hill, Ass‘t City Engineer, of New Haven, 
who has interested himself in the investigation and 
whom we supposed to be the author. We cheer- 
fully correct the error into which we have inadver 


' tently fallen. 


WE have previously made some comments on the 
Report of the Railroad and Warehouse Commission 
of Illinois, and we have little additional to say, of 


| interest to our readers, from the full report whichi is 


now at hand. 

The document contains the usual complaints in 
regard to the failure of railways to make prompt 
and complete returns, especially those roads in 
charge of receivers, and suggests legislation looking 
towards a uniform system of accounts and returns, 
defining more accurately the relation of receivers to 
the public and the government, regulating the 
abuses of terminal charges, constituting a board 
controlling the entire subject of railway and water 
transportation, and authorizing the Commission to 
employ experts to examine bridges, tunnels, road- 
bed, ete. The Commission is also awaiting anxious- 
ly the day when the court shall give them entire 
charge concerning freight and passenger tariffs. 

The number of miles of road operated by the 
fifty-one reporting companies is as follows: 








Total lines, In Illinois. 


























Main line......... 11,097 34 &,267% 
DOU a's ceiver 4.075% 2,098 4 
Unfinished roads — 

completed........ 68 68 
Total miles.... sas, 15,2414 7.43334 


An increase of 14834 miles in the state during the 
year. 
The bridging and trestling is classified as follows: 














Description. | Number. Length—Feet. 
WON Ss si 08e05 452455 1,122 121,437 
OTR ee wees 54 1,970 
Combination and iron..... 164 36.663 
Allkinds of bridges ..... 1,340 160,070 
Wooden trestles ......... 3.247 386,744 
Bridges and trestles .... 5,587 £46 814 





Or 103.56 miles. We infer that this total applies to 
the 15,24114 miles of line reported. 

Only those roads entering Chicago are reported 
as paying dividends, with the exception of one coal 
road 15 miles long. 

The cost of construction of twenty-eight roads, 
varies from $80,736.30 per mile — Pittsburgh and 
Ft. Wayne—to $8,032.42 per mile-— Rantoul and 
Eastern (narrow-gauge)— averaging in actual ex- 
penditure, $32,057.77 per mile for construction. 
The determination of the actual cost the Commis- 
sion consider of much importance. 

The remainder of the report is filled up with the 
reports on grain inspection, court decisions and the 
usual statistical tables, and the whole is accom- 
panied by a most excellent railway map of the 
State. 

We have also received a bright little pamphlet 
on the Belt Railway and the Stockyards of Indian- 
apolis, accompanied by a neat map of the city and 
its railway system. The subject of belt railways, 
as facilitating traffic in and about railway centres, 
is becoming yearly of greater importance. 





ANNUAL REPORT OF S. T. ABERT, U.S. 
CIVIL ENGINEER. 





Remembering with pleasure a former report of this 
gentleman on the surveys and project fora system of im- 
provement, chiefly by canal, for connecting the waters of 
Chesapeake Bay with the inter-coast hays and sounds 
of North Carolina, and the riveys farther south, we an- 
ticipated a similar pleasure from the perusal of this re- 
port, but must say we are disappointed. This, we take 
it, is not due so much to Mr. Abert, as to the fact that 
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the work in his department has not been at all commen- 


surat 
ficient. 


Three bad rocks have been removed in Georgetown 
The main | 
ship channel, between Long Bridge and Analostan 
Island, is rapidly filling, and an estimate of $42,233 is | 


harbor at a cost of $14.36 per cubic yard. 


submitted for dredging a cut 250 feet wide and 18 feet 
deep at low water. This channel is of great importance 
to the Cumberland coe] trade of Georgetown. An esti- 
mate of $57,640 is submitted for dredging the Washing- 
ton channel from Long Bridge to the Arsenal, a channel 
200 feet wide and 12 feet deep at low water being pro- 
posed. The shoaling here obstructs vessels in reaching 
the city wharves. The amount that can be profitably 
expended during the coming year is $100,000. 

Nothing has been done at either Accotink creek, Ac- 
coquan river or Aquia creek, all in Virginia, and the 


amount asked for is $14,000, $10,000 and $14,500, re. | 


spectively. Some work has been done at Nomini creek 
and $7,500 is asked for. Work has been continued on 
the dyke and bar at Fredericksburg. The estimate for 
the improvement below that place is $44,000, and as 
sand is continually brought down the river, it is recom- 
mended that this work be not undertaken until the per- 
manence of the works at Fredericksburg is demonstrated; 
$15,500 is asked for. The improvement of Elizabeth 
river has continued and a gratifying increase in trade 
through the Albemarle and Chesapeake canal, is noted. 
The excavation of a cut-off near the lock is recom- 
mended; $5,000 is asked for. In 1876, $35,000 was 
appropriated for dredging in Norfolk harbor and the 
contract has been let ; $25,000 is asked for to complete 
the dredging at the eastern mouth of El‘zabeth river. 
Surveys and plans are in progress to give a 25 foot low 
water channel from Hampton Roads tothe Navy Yard, 
and for the establishment of port-warden lines. The 
final recommendations of the Board are awaited. For 
the improvement of Ninsemond river, $5,000 was ap- 
propriated in 1877, and $2,000 more is asked for. 

In North Carolina, no farther appropriation is .re- 
quired for Pamlico river ; $15 000 was appropriated in 
1876, and the contract for dredging Washington bar and 
removing pile obstruction at Hills Point has been let. 
It does not appear that the state of trade demands the 
improvement of the Roanoke river; some work has 
been done and if the improvement of the entire river is 
to be undertaken, $45.000 should be appropriated the 
first year. The entire project is estimated at $222,000; 
$4000 is asked for. For the improvement of Perqui- 
nian’s river, $2,500 has been apprupriated, and the work 
of removing snags and stumps is in active progress. 
Surveys are about to be undertaken of French Broad 
river; nothing has been done and $10,000 are availa- 
ble. 





LIVERPOOL ENGINEERING SOCIETY. 


The usual fortnightly meeting of this Society was 
held on Wednesday evening the 3oth ult,, at the Royal 
Institution, Colquitt street, Mr. Robinson Souttar, 
President, in the chair. After the discussion on Mr. 
Brutts’ paper on Portland Cement Concrete, which was 
adjourned from last meeting, Mr. Arthur J. Maginnis 
read an interesting paper on “Atlantic Lines and 
Steamships.” Briefly sketching the history of the various 
lines and companies that have been started since 1840, 
the author passed on to the consideration of the im- 
provements that have been called into existence by the 
wants of the Atlantic steam trade; speed, safety and 
large carrying capacity were demanded, and engineers, 
and shipbuilders have succeded in bringing the vessels up 
to the present high standard so that at the present day we 
haye 3000 tons of cargo transported across the Atlantic 
in a little over seven days with the consumption of about 
4% cwts. of coal per ton. Within the last ten years 
the comfort of passengers has been much studied, and 
by placing the saloons amidships, providing larger state- 
rooms, open fires, electric bells, and chairs, a voyage 
across the Atlantic is made as luxurious as circum- 
stances oa shipboard will permit. In the more modern 
vessels the bulkheads have been carried up to the high- 
est deck, and with the addition of self-acting water- 
tight doors, the chances of foundering through collision 
or otherwise are thereby reduced to a minimum. The 
author gave some very instructive tables, showing the 
name, dimensions, owners, and other particulars of 


e with his abilities. The little he has to say is suf- | 
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| famous Atlantic steamers, also the average duration of 
the passages made throughout the year by the different 

lines. Another table gives a list of all the vessels and 
the number of lives lost in this trade from 1840 to 1877, 


. . . j 
with the locality and cause of each disaster, and it is | 


remarkable that no less than nine vessels have never | 
; | 
been heard of after leaving port. 


>-- 


SAN FRANCISCO WATER FRONT. 


The bill introduced in the California legisla'ure by 
Senator Howe of San Francisco for the improvement of 
the water front ratifies and confirms the new sea-wall 
line adopted September 12th last. 
Commissioners immediate and complete control of 
China, Central, South, India and Dry Dock Basins, of | 
Channel street, Islais Creek, and the canal Opening into 
| China Basin, as far as the ebb and flow of tide. It 
directs the Commissioners to lay out a street 290 feet 


It gives the Harbor 


wide and 13,250 feet long,—the roadway to be 180 feet 
wide, the sidewalk 20 feet wide, and to be called East 





street. The roadway is to be constructed and kept in 


repair by the Commissioners and the sidewalks by prop- 


erty-owners. The Commissioners are authorized to rent 
space on the water-front for offices, baggage-rooms, etc.; 
also to construct one or more lines of railroad—horse or 
steam not specified—for the transportation of freight; 
said lines to be built and kept in repair by the Commis- 


sioners, and to be free for the useof all persons engaged 


| letter 
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Ratlroad Gazette. his is the most complete, if not 
It 


is compiled with great care, and at is seldom that an ac- 


the only list of the kind published in this country. 


| cident of any serious nature escapes the watchful eye of 
| the editor. Upon studying these lists, whenever I found 


an accident improperly described, I have sent a circular 


to some official of the railroad on which it was 
said to have occurred asking for further information in 
regard to the case. Upwards of jo letters have been 
thus sent to the officials of as many different corpora- 
tions. I have been gratified by the receipt of answers 
to some §5 of them. I am thus enabled to present the 
tollowing table of railroad bridge accidents that have 
occurred in the United States and Canada since Decem- 
ber 1872. 
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Material or style of Bridge. 


Cause or Nature of Acci- 








in freighting, subject to such tolls and regulativns as the 
Commissioners may prescribe. The municipal authori- 
ties can grant no franchises or privileges on this street. 

The Act repeals so much of the Act of March, 1874, 
as donated the basins, creeks and channels abcve men. 
tioned to the city of San Francisco, the same to be now 
dedicated to public use for navigation, and to be subject 
as also the streets bounding them, to the jurisdiction of 
the Harbor Commissioners. If any sea-wall be built 
across any basin, wide openings, with draw-bridges, are 
to be made for the entrance and exit of vessels, aud the 
basin is to be dredged to such depth as needed for the 
class of vessels using it. The estimated cost in the re- 
port of the water front, including dredging a channel 
60 feet wide and 20 feet deep, filling the -ame with large 
stone nearly to the official grade, filiing the thoroughfare 
with smaller stone and earth, planking the roadway and 
constructing a wharf about thirty feet wide, to serve as a 
facing to the sea-wall, but which dves not include pav- 
ing the thoroughfare nor cost of piles, is, for the total 
distance of 13,250 feet, $4,362,036. The Commis- 
sioners state in the report that all this work is to be 
done piecemeal, from the net revenue of the water front 
This bill has been considered in committee, and with 
immaterial amendments is likely to pass the legislature. 
~>- 


RAILROAD BRIDGE ACCIDENTS.* 


Reported for “ Engineering News.” 

Railroad bridge accidents $are, and from the nature 
of things must always be, the most serious disasters 
that occur on railways. When a swift-moving train 
comes upon a bridge that gives way, it is hurled down 
into the gap by its own moving force and the force of 
gravity, and the resulting destruction must inevitably 
be fearful. 
terrors of fire and water, as is generally the case, it 
forms a picture of horror that caunot be calmly contem- 
plated. 

After the terrible disaster at Ashtabula it was said 
that ‘kere was a lesson which must be heeded by rail- 
road officials. It was thought that such dearly bought 
experience would go far towards preventing similar oc- 


When such a disaster is augmented by the 


currences in the future. Yet notwithstanding the many 
sad lessons of bridge accidents, railroad bridges do con- 
tinue to fall, and many lives are sacrificed every year by 
this means. In the year 1877 there were 24 such acci 
dents in the United States. by means of which 13 per- 
sons lo-t their lives and 101 were injured. 

Now what are the lessons of such disasters? What 
are we to learn by past experience? Jn order to reach 
a satisfactory answer to these questions, I have com- 
piled a long list of bridge accidents which have hap- 
pened in the United States and Canada, during the past 
five years, and have collected numerous statistics con- 
cerning them. ‘The basis of my investigations was the 
list of *‘train accidents” published monthly in the 


*From a pa 


read before the Boston Society of Civil Engi- 
neers, Feb. 


, 1878, by T. Appleton. C. E. 
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4. Undergoing repairs.. I i § | 20 

5. Floor broken by train} 1 | 10 I 15 7 

6. Bridge knocked “7 

down by train....) 14 | 20 2 9 | 10] 34 

7. Square fall 4 I 3 9 

eer rere 26 1 : 3 | 28} §2 

Total ee aot 5 17 | 66 [153 
Here is a total of 183 accidents by means of which 
197 rersons lost their lives and 485 were injured. This 


does not necessarily include all the railroad bridge ac- 
cidents that have occurred within those limits, but heve 
are so many known cases. 

Bridges whose tension members are of iron and whose 
compression members are of wood I have called “ com- 
bination” bridges. Judging from the explanations re- 


ceived in other cases, a large majority of the 


52 cases 
clissed as * cause unknown,” would, if the facts were 
ascertained come under the fifth or sixth head. Where 
the descr ption of the accident merely says ‘ the bridge 
yave way under a train" or “ the train fell through the 
bnd-e,” unless additional information could be ob. 
tained I have placed it under the head of ** cause un- 
known.” “Square fall” includes only those cases 


where lack of strength was the only cause assigned for 
the falling of the bridge. 

Upon studying this table we preceive that trestle and 
pile bridges are exceedingly dangerous structures, as 
half the of 
the material of the bridges were known occurred on 


more than one number accidents where 


them. The table indicates also that wooden bridges 
are carefully watched as regards fire, and that train ac- 
di- 
cation however that wooden brides do not catch fire. 


this is noi 


cidents seldom happen from this cause; 


The small number of accidents on iron and combina- 
tion bridges is liable to mislead. Considering that there 
are probably ten times as many wooden bridges as 
of 


bridges are quite old, while most of the iron ones are 


qu 


iron 


ones in this country, and that many the wooden 


of recent construction, the number of accidents is quite 
as large as it should be. 

In view of the large number of Howe Truss bridges 
in the country, and the prevailing lack of system, or 
“rule of thumb” by which they are usually built, the 


figures in the “* Howe truss” column seem exceedingly 


small. If the average Howe truss bridge, of which the 
Tarriffville bridge was a fair sample, were subjected to 
a load of 3000 Ibs. per lineal foot of track, which is the 
figure commonly used in calculating iron trusses, the 
iron would be subjected to strains of from 20000 to 
30000 Ibs. per square inch and the wood to 1000 to 
1500 lbs. per square in., strains which are beyond ‘the 
safe limit. 


trusses are as weak as that, but the common 


I would not, of course, state that all Howe 
practice 
of railroad bridge builders would give such results. 

The writer once had occasion to compute the strains 
upon some Howe truss railroad bridges, and found that 
the iron was decidedly too weak. As the writer was 
young and inexperienced, while the builder was an old 
engineer and one of the pioneer Howe truss builders, 
he showed his calculations to the builder asking him to 
criticise them if wrong. After examining the figures 
the builder replied “ well, your calculations are all right; 
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that amount of iron would be required for that load 
(one ton per foot) but we never use such heavy iron as 
that; it is not common practice.” 

If Howe truss bridges were built as strong as mod- 
ern iron ones are, there would be but very few of them 
built, on account of their cost. Placed on the basis of 
equal strength, the cost of the iron bridge would not 
exceed that of the wooden one by more than ten per 
cent. And when the advantage of the iron structure as 
regards danger from fire is considered, to say nothing 
as regatds cost of renewals and repairs, ten per cent. 
excess in first cost is not to be thought of for a mo- 
ment. 

By far the most frequent causes of accident are de- 
railed trains. An engine or car off the track runs off 
the ends of the sleepers, and falling upon the floor- 
beams, breaks them or throws them aside and falls 
through , or perhaps it strikes an end post, or a main 
brace and knocks it out of place, in consequence of 
which the truss falls, pulling the other truss after it and 
the whole bridge and train are wrecked. 

What is the remedy? If it were possible to prevent 
trains leaving the track, the problem would be solved at 
once. But however perfect the track may be as to line, 
surface, gauge etc., who can tell when an axle may 
break, a draw-bar pull out, or a brake-beam fall on the 
track, or when any one of a hundred different things 
might o¢cur which would throw a car from the rail, be 
the track ever so perfect? If, then we cannot prevent 
the cause, let us mitigate the effect. Why should a 
bridge be built like a child’s card house, that only 
needs a tap sidewise to bring it down flat? Why should 
we build a bridge by putting together a lot of separate 
pieces, so that a blow from a piece of broken driving 
wheel, or a sleeper sticking out from a flat car, may 
knock one of its pieces clear out of the bridge, and so 
Rave the whole structure to fall? There is neither the- 
oretical reason ner practical necessity for it. Look at 
the much ndiculed plank lattice bridge? Who ever 
heard of one of them being Anocked down? Old as 
they are, you can hardly take one of them apart when 
you wish to remove it. I do not advocate constructing 
bridges with as little regard to the theory of strains and 
strength of materials as the plank lattice shows. Far 
from it. Letyour chords, tension membets, posts etc., 
all be properly proportioned for the maximum strain 
that may come upon them, but fasten them together ; 
let your structure be one integral bridge, not aconglom- 
eration of disconnected parts resting upon each other 
and only kept in place by the force of gravity. 

In the rivetted lattice bridge as built in this country, 
these principles are carefully carried out. All its parts 
are proportioned for the strain that comes upon them, 
but they are all so permanently fastened together, that no 
one part can be dislodged from the whole. I would 
not be understood as objecting to the pin and link joint 
per se. but to what Bro. Herschel very aptly terms the 
** butted bridge.” Use pins if you will, but make both 
top and bottom chords continuous, and with sufficient 
stiffoess, so that, if a car strikes the end post of your 
bridge, it shall not be shut up like a jack-knife and drop 
(the bridge) off the abutment. The bottom chord will 
be assisted in this matter by having the web members 
fastened in such a way as to withstand both push and 
pull and having them fastened to each other at their in. 
tersections. You need not feel obliged to use the War. 
ren girder or lattice system, if you have anything dbct- 
ter, but attach the members to each other in sucha 
way, that if they should, by chance, be subjected to a 
strain for which they were not exactly intended, in de- 
signing the bridge, that they would not be forced to 
part company with the rest of the bridge. Wherever two 
parts cross each other, rivet them together; they will 
thus hold each other up when the fearful derailed train 
comes crashing against them. No harm cah come of 
this rivetting of intersections, if you have properly pro- 
portioned the several parts for their ordinary strains. 
If your tension member stretches, or your compressio1 
member shortens, you may get a cross strain by this 
connection, but bear in mind, that, if you have given the 
parts proper dimensions they will not appreciably change 
their length under strain. 

Why the American pin and link bridge should be 
built in utter disregard of .these essential principles, as 
it almost invariably is, and why the beautiful lattice 
girder system is so rarely used, except in bridges hav- 





ENGINEERING NEWS. 


~~ chinensis 


ing all their joints made with rivets, are unexplained 
riddles tome. In view of the frequency of bridge ac- 
cidents caused by derailed trains, it is evident that 
there is room for improvement in the common practice 
of pin and link builders. 

I do not undertake to set up an impenetrable body 
against an irresistable force. A swift moving train is a 
powerful projectile. But it cannot be denied that, a 
bridge can be built that will sustain shocks and blows 
much better than the theoretical “ butted ” bridge does. 
As examples of how rivetted lattice bridges endure hard 
usage. the following accidents on the New York Cen- 
tral R. R. are appropriate. 

In July or August. 1874, asa freight train was ap- 
proaching the Oriskany Creek bridge on the N. Y. C. 
R. R., a car in the middle of the train left the track 
and was drawn along over the ties until close to the 
bridge; when the coupling broke and it was pushed 
broadside against the end posts of the centre and 
north trusses by the momentum of the rear part of the 
train. [The bridge was a three-truss through rivetted 
lattice of 80 ft. span. The centre truss was 20 ft high, 
and the side trusses 15 ft.] The effect was, that the end 
post of the centre truss was slightly bent, but not so 
badly but that it was used without repairs, until Octo- 
ber, 1877. The end post and braces of two panels of 
the north truss were broken off from the chord and 
made into scrap iron. The north chord settled at the 
second flour beam about two feet, being prevented from 
going farther by the support derived from the other 
trusses through the floor beams and top laterals. The 
south track was not injured so as to stop the movement 
of trains. As soon as the wrecked cars could be re- 
moved, wooden bents were placed under the north ends 
of the floor beams of the north track, and trains were 
crossing upon it within 12 hours after the accident. 

On the Auburn branch of the New York Central 
R. R., there is a bridge over Seneca River and canal 
between Cayuga and Seneca Falls. The west span is a 
through bridge, 111 ft. long and there are two deck spans 
each 57 ft long. All three spans are single track rivet- 
ted lattice. On the 14th January, 1878, a train of 
about 60 coal dumps was going east, and when about 
200 ft. from the bridge the tenth car from the rear 
jumped the track, and was drawn along over the ties 
and struck the north end post. The forward part of 
the train broke louse and went on; four cars in the 
rear of the derailed one, together with it, were piled up 
promiscuously on the west end of the bridge. The 
condition of the bridge when the wrecked cars were 
removed was as follows: The end post of the north 
truss was torn entirely loose from the chord and was 
nearly broken in two in the middle ; the main brace of 
the 4th system was badly bent but was not wholly 
loosened from the chords; the braces of the 2nd and 
3rd panels of the north truss were broken and twisted. 
The north lower chord was bent at the 3rd panel and 
settled 18 inches. The end post of the south truss was 
not injured, but the braces at the 3rd, 4th and 5th pan- 
els were badly bent and some of them torn loose from 
the chord. The south truss was inclined about 18 in. 
to the north by the settlement of the other truss. The 
entire bridge was moved endwise about one inch. Its 
weight was about 39 tons. Pile bents were erected at 
the 3rd and 4th panels, and the north chord aud floor 
brought to a level, and trains crossed at 6 A. M. on the 
16th, 36 hours after the accident. 

It will be seen by the table that the Howe truss is 
frequently knocked down, This would seem to be a 
natural consequence of the manner of its construction, 
as there is nothing to prevent the disludgment of its 
compression braces. The same can be said of ‘‘com- 
bination ” bridges, #. e., those whose tension members 
are of iron and compression members of wood, although 
the Howe truss is safer in this respect, inasmuch as its 
chords are continuous and able to resist compression. 
An insuperable objection to combination bridges is the 
difficulty of joining iron and wood together so as to 
resist accidental blows, and the necessity of using cast- 
ings at the joints. 

The use of cast iron is becoming obsolete among 
builders of iron bridges. It is hardly ever used except 
for joint boxes at the ends of columns etc., and many 
builders find they can dispense with it even there, as 
experience has shown that it is not a reliable material. 

An all important point in any bridge, and one that 
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has been sadly neglected, is the floor. If we can make 
a floor that a derailed train will not break through, and 
can keep the wheels near enough to the rails to pre- 
vent any part of the train striking the trusses, we shall 
have gained a great desideratum. It is common prac- 
tice to build through bridges 14 ft. wide in the clear, 
and our passenger cars nearly exceed 10 feet in width 
over all. This gives 2 feet lee-way on each side. Now 
by placing good strong guard timbers, firmly fastened 
so as to confine the wheels of a derailed car within a foot 
of their proper position, a train would pass over a bridge 
provided with an indestructible floor without material 
injury to bridge or train. 

To provide such a floor, the ties should be thick 
enough so that a wheel will not break them in two, say 
eight inches thick, and near enough together, say six 
inches, so that a wheel will not drop down between 
them and strike on the side of the tie : then they should 
be long enough, say 11 feet, to give room to set jacks 
and blocking on in case a derailed train stops on the 
bridge. A car can be quickly replaced on the rails if 
there is a strong and level bed to set jacks on. There 
should be four lines of stringers under the ties, placed 
so that each stringer shall Lave a share of the weight 
of the trains. ‘Then the ties wil] be well backed up. no 
matter wher: the wheels are. Track stringers of wood 
should never be used on an iron bridge, they are liable 
to take fire from passing locomotives and their renewal 
is costly and troublesome, and at the present price of 
iron it is poor economy to use wood where iron can be 
substituted. On an iron bridge, the four stringers 
should be placed between, rather than on top, of the 
floor beams, as the floor can thus be greatly stiffened : 
they may rest upon the lower flange of the floor beam, 
or, if the latter is very deep, upon a piece of angle iron 
rivetted to the web of the beam. The stringers should 
have a pair of vertical angle irons rivetted through the 
web, at each end, so that a pair of abutting stringers 
can be fastened by rivetting, through and through the 
web of the floor beam and the end angle irons of the 
stringers. 

The floor beams should be placed at right angles to 
the track if possible. This can generally be done by a 
little study in arranging the panel points. As _ the ties 
are eight inches thick the stringers need not come with- 
in 5 or 6 inches of the top of the floor beam, and the 
top flange of the beam will then come between two ties. 
A very efficient sway bracing can be made of angle iron 
rivetted to the ends of the floor beams or chords, and 
passing diagonally under the track stringers, rivetted to 
the bottom flange of the latter where they cruss. Such 
a floor as that would probably sustain a train moving 
at the rate of 30 miles an hour even if some of the wheels 
were off the track. 

Some engineers use an inside guard rail instead of an 
outside guard timber, while others use both. I advo- 
cate the latter custom as an additional safe-guard, and 
no expense should be spared in preventing the recur- 
rence of such disasters as the Athol and New Hamburg 
accidents. The outside guard timbers should be car- 
ried back a distance of 50 or 100 feet from the bridge, 
gradually flaring out to a distance of about 5 feet from 
the rails. ‘he inner guard rails should be brought by a 
gentle curve to a point in the centre of the track, about 
the same distance from the end of the bridge. The 
apex should be made like the point of a rail frog. Some 
engineers set a large wooden post firmly in the ground 
and standing about 5 ft. high, in range with the trusses 
on either side, and some 50 ft. from the bridge. This 
is intended to protect the end of the bridge from blows 
of a derailed car or engine. i doubt the expediency of 
this arrangement, as the posts would rarely stop a car, 
and they would be likely to tear the car body from its 
trucks, making it then more dangerous than before. It 
would seem better to avoid butting and to accomplish 
the object by a glancing blow. 

Mr. Chas. Latimer, Chief Engineer of the Atlantic 
& Great Western-R. R., has invented a safery guard 
for railroad bridges that, it seems to me must be very 
effective. It consists of some inclined planes combined 
with guard rails, so as to automatically replace a de- 
railed car. A somewhat similar arrangement has been 
used by Mr. E. C. Smeed, of the Kansas Pacific rail- 
way. These replacers might net effect the desired re- 
sult in the case of a broken axle, but in a great many 
cases, where a car leaves the rails through an imperfec- 
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tion in the track, this arrangemert would no doubt re- 
place the wheels upon the rails, almost without shock, | 
and thus avoiding all danger to the bridge. I am in- | 
formed of numerous instances in which it actually has 





—— 


done so. ry 
The necessity of having good strong bridge floors is 


} 


clearly pointed out in an article on the Oceanport draw- 
bridge accident, on page 377 of the PRarlroad Gasette | 
of 1877. I am well aware that much that I have said | 
this evening has been well said before, but it will bear 
repetition. If the plans recommended in this paper 
were adopted throughout the country, I believe the num- 
ber of casualties due to railroad bridge accidents would 
be reduced more than 75 per cent. 

In closing I would say that my thanks are due to the 


many engineers and other officials of railroad corpora- 
tions, throughout the United States and Canada, who 
have so kindly furnished me with information asked for. 
Though most of them were entire strangers to me, they | 
have promptly answered my questions, and frequently 
Without their aid 
my table of accidents would have consisted of little 


given fur:ner valuable intelligence. 





more than one column and one line, viz.: * Unknown— 
Unknown.” 


A special meeting of the Boston society of Civil En- 
gineers, called for the purpose of reading and discussing 
the foregoing paper, was held on the evening of Feb. 
6th in the Weyleyan Hall, Boston; President Thos. 
Doane in the chair and 20 members present ; Thos, 
Doane, Edward Appleton, Thos. Appleton, E. 5. Phil- 
brick, C. W. Lunt, F. C. Tucker, C. W. Kettell, Fred- 
erick Brooks, Chas. D. Austin, F. D. Fisher, M.G 
Grant, D. W. Cunningham, E. W. Howe, F. H. Bar- 
rett, E. G. Gushee, H. F. Walling. L. F. Rice, Clemens 
Herschel, L. A. Nichols, C. Frank Allen, Geo. S. Rice. 
On the conclusion ot the above interesting paper by Mr. 


Thos. Appleton, some remarks were made by Mr. 
E. S. Philbrick, of the Boston and Albany railroad, on 
bridge building generally and especially upon the sub- 
ject of floors, in the course of which he explained the 
system in use by him on that line, consisting of three 
iron track stringers under each track, so disposed as to 
carry equal weights, with the ties close enough together 
to avoid as much jar as possible, with strong chestnut 
guard rails on the ties—Mr. Clemens Herschel followed 
on the subject of rivetted joints to which Mr. Doane, in 
a measure, dissented. Mr. L. F. Rice commented on 
the Tariffville disaster, after which the meeting closed. 
To report truthfully, there was no discussion on the 
The fin and dink advocates were in such a mi- 
nority that an almost universal assent was given to the 


paper. 


views expressed by Mr. Appleton, so that in presenting 
the paper to our readers, we think an admirable oppor- 
tunity is offered to air the other side of the question, 
that pin, link and butt joints may have their merits ex- 
pressed as lucidly as Mr. Appleton has set forth those 
of the rivetted connectior.. 


<> ———= 
WATER SUPPLY OF AMERICAN CITIES. 


BOSTON, 
(Continued from page 52.) 


He found that any sort of iron, cast or wrought, cor- 
rodes when exposed to the action of water holding air 
in comMfrration,; in one or other or some combination 
of the following forms, viz.: 1. Uniformly, or when the 
whole surface of the iron is covered uniformly with a 
coat of rust, requiring to be scraped off, and leaving a 
smooth red surface after it. 2. Umformly with plum- 
bago, where the surface as before uniformly corroded, is 
found in some places covered with plumbagenous mat- 
ter, leaving a piebald surface of red and black after it. 
3. Locaily, or only rusted in some places and free from 
Tustin others, 4. Locally pitted, where the surface is 
left as in the last case, but the metal is found unequally 
removed to a greater or less depth. 5. Zudercular, 
when the whole of the rust which has taken place at 
every point of the specimen has been transferred to 
one or more particular points of its surface, and has 
there formed large projecting tubercles, leaving the rest 
bare. 

The great elements ot difference of corrosion as 
respects the iron itself appear to be: 

1. The degree of homogeneity of substance of the 
metal, and especially of its surface. 
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2. The degree of density of the metal, and state of 
its crystalline arrangement. 

3. The amount of wxcombined carbon or suspended 
graphite contained in the iron. 

And therefore that the more homogeneous, the denser, 
harder and closer grained; and the less graphitic, the 
smaller is the index of corrosion. 

In fresh water combined with air, corrosion proceeds 
fastest in water from 175° to 190° Fahrenheit. 

And it is in direct ratio with the volume of air,— 

And ceases entirely in water deprived of air. 

Fresh water may hold so much combined air, (not to 


| speak of carbonic acid.) as to act more rapidly than sea 


water. Carbon as it is known exists in iron as dif- 
fused graphite in a crystalline form, and as combined 
carbon ; the dark gray and softer irons contain more of 
the former; the lighter and harder irons, more of the 
latter. Now the latter kind have the property of being 
much less uniform or homogeneous in surface when cast 
under similar conditions, than the former; while the 
highly graphitic irons, though more uniform in large 
specimens, are the least dense and softest in texture; 
hence, the bright gray irons of high commercial marks, 
the Nos. 1 and 2, while they are the most valuable for 
construction, are also the most durable. And, in yerfe- 
ral, the result of the experiments show that cast-iron 
with low commercia! marks, the Nos. 3 and 4, etc., cor- 
rode locally and generally become pitted, while the high 
marks, 1 and 2, etc., corrode with considerable uniform- 
ity over the whole surface. 

The rate of corrosion is a decreasing one, at least 
when the plumbago and rust first formed has been re 
moved. When, however, this coating remains untouched, 
the rate is much more nearly uniform, and is nearly pro- 
portional to the time of reaction, in given conditions, 
In some cases, even where the coating had been re- 


And 


it is observable that this almost uniformly occurred in 


moved, an increment in the rate had taken place. 


those specimens which had the smallest amount of cor- 
rosion at their first immersion. Thus there was a ten- 
dency to a greater equality in the index of corrosion in 
all the varieties of iron at the second than at the first 
immersion, 

Homogeneity of surface and texture, or the contrary, 


are by far the most important circumstances which vary 


the amount of corrosion of cast iron by air and water. 

And the rapidity of this corrosion is net so much de- 
pendent upon the chemical constitution of the metal, as 
jound in commerce, as it is upon the state of molecular 
arrangement and the condition of its constituent carbon. 

It is certain that the 4lackest cast-irvns, viz., those 
which contain the largest quantities of uncoumbined car- 


bon or graphite in a mere state of mixture, are acted 


upon by water and air the most rapidly. Zhe gray or mot. | 


ded iron as containing a less quantity of uncombined 


carbon, and having a denser structure, is less acted 


upon. And the varieties of iron which present scarcely 
any symptoms of a crystalline texture at all, but still 
are grained or mottled, are those which are the least 
susceptible of alteration or decay. 

Chilled cast-iron, of every sort, upon the whole, cor- 
rodes faster than the same sort of iron cast in green 


sand. And this is owing to the greater want of homo- 


geniety, in its surface, than in that of any other sort of | 


casting, by which the voltaic action produced at its sur- 
face increases the corrosion to a greater extent, than its 
great density and hardness and small amount of uncom- 
bined carbon are capable of retarding it, compared with 
other sorts of cast-iron. When, however, iron moulded 
in sand is exposed to corrosion, this takes place with 
But in 
chilled castings, the largest portion of the surface re- 


considerable uniformity over the whole surface. 


mains unchanged, and the corrosion is nearly or wholly 
confined to certain spots, and gradually produces large 
tubercular concretions. 

The size, and perhaps the form of iron castings, forms 
Be- 
cause the thinner castings having cooled much faster 
and more irregularly than the thicker, are mnch less 


one element, in the rate of its corrosion in water. 


homogeneous, and contain veins and patches, harder | 


than the rest of their substance; hence the formation 
of voltaic couples and accelerated corrosion. 


He estimates that from three-tenths to four-tenths | 
of an inch in depth, of cast-iron one inch thick, and | 


about six-tenths of an inch of wrought iron, will be de- 
stroyed in a century, in clear water. 


Or 


He also states that the officers of the French artillery, 
after a number of experiments, found that the corrosion 
of iron by air and water, is greater in proportion to the 
purity and goodness of the coke, with which the iron is 
made, and that it is altered less, when made with char- 
coal, than with coke; and that iron cast in dry sand, or 
in loam molds faced with charcoal, oxidates much less 
speedily than when cast in green sand ; and that chilled 
cast-iron, or that casf in iron moulds, is least of all sus- 
ceptible of the change. 

As to the nature and origin of the peculiar change 
which takes place in the conversion of part of the metal 
Into an entirely different substance, but little informa. 
tion, beyond what was already known, can be obtained 
from these reports. It is stated in the introductory one 
before the result of the experiments was ascertained, as 
a fact, first observed by Dr. Priestley, that cast-iron be- 
ing immersed in sea water for a length of time has its 
metal wholly removed, and becomes changed into a 
substance analogous to plumbago, mixed with oxide o 
iron, which frequently, though not invariably, possesses 
the property of heating and inflaming spontaneously, on 
exposure toair; but thatit is yet by no means clear, how 
it 1s produced, what 1s its precise composition, and to 
what is owing its rise of temperature on exposure to air; 
that malleable iron. under circumstances but little under- 
stood is also subject to this change; and also from various 
statements of others, it would seem that both malleable 
and cast-iron are affected in the same way, when im- 
mersed in water holding in solution alkaline or earthy 
salts or acids. 

The subsequent experiments throw no light on the 
ause and nature of this singular phenomenon. Phey 
show, however, that the same effect is produced by the 
action of air and fresh water; and this is too well cor- 
roborated by our own experience. 

In regard to the opinion expressed by M. Vicat, that 
the tubercles at Grenoble were stationary, he remarks, 
that it must be obvious that the rate of increment of 
these must bea decreasing one; but that he does not 
preceive anything to set a limit to their accretion, ex 


Mr Mallet con. 


siders that in ¢ubercular corrosion, the whole of the rust 


cept the stoppage of corrosive action, 
which has taken place, at every point, is transferred to 
one or more particular points, and thus forms the pro- 
j cting tubercles, leaving the rest of the surface bare. 
The sole essential circumstance to tubercular corrosion, 
he states to be the want of homogenetty, in the metal 


corroded ‘ and he therefore controverts the opinion of 


M. Payen, before cited, that the cause of the phenome- 


non is partly to be attributed toa slight alkaline reac- 


tion of the corroding water. This peculiar effect, too, 
is confined to chilled or unequally cooled cast-iron, to 
mottled iron, and to damasked wrought-iron, or that 


of mixed constitution; and in all, it appears to result 


from heterogeneity of composition, and it is therefore 
unnecessary to call in, to aid the explanation, the pres- 
| ervative action of alkaline solutions. 

The important problem of preventing the corrosive 
action of the water, by coating the interior surface of 
the pipe, was a principal object of Mr. Mallet’s experi- 
ments. 


He did not, however, discover anything which 
would have the desired effect. Of ten kinds of paints 
and varnishes, laid on with great care, not one would 
completely prevent corrosion for a single year—or remain 
| perfectly adherent or undecomposed for that time. With 
regard to M. Vicat’s proposition, previously stated, (in 
| the Comptes Rendus, v. 3d, p. 181,) of coating the pipes 
with hydraulic cement, he thinks that though this would 
no doubt for a time diminish corrosive action, it is much 
to be feared it could have but little permanance, when 
the current was rapid, and, should the water contain 
much earthy matter, the tendency of ¢his to deposit 





and adhere to the pipes, must be fatally increased. 

The various results of Mr. Mallet’s experiments are 
| exhibited in a full series of tables, which present to the 
Engineer, as he thinks, “ sufficient data to enable him 
to predict the term of durability, and allow for the loss 
| by corrosion of iron in all conditions, when entering 
| into his structures.” 
| The last information, to which we shall refer on this 
| subject, is contained in a paper on Tuédercles in /ron 
| Pipes, by M. Gaudin, Engineer of Bridges and Roads, 
published in the Annales des Ponts et Chaussees, for 
| November and December, 1851. He states that the 

iron conduit at Cherbourg, constructed between the 
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years 1836 and 1838, of white casting, about 2460 me- | bed plates stand upon masonry foundations, built upen | rendering gurdes unnecessary, and simplifying the ma- 


tres (nearly 1% miles) long, had become everywhere 
coated with tubercles, which, in some places, had an 
elevation of from 4 to 5 centimetres, (1.575 to 1.968 
inches), so the orifice of the pipe which was, when laid 
18 centimeters (about seven inches) in diameter, had 
been reduced to less than one-third its original section. 
The consequence of the diminution of the orifice, joined 
to the enormous loss of head occasioned by the adition- 
al friction, had deprived many of the workshops at the 
end of the conduit of a supply, prevented the simultan- 


eous playing of the fountains, and made the supply of | 


thy grand Reservoir impossible, or very feeble. 
(To be continued.) 
>- - - 
THE WATER WORKS OF THE CITY OF OT- 
TAWA. 


(Special Correspondence of ENGINEERING NEws.) 
(Continued from page 52.) 

According to Mr. Keefer’s report, the value of much 
of the work done at present is pot at once apparent, but 
the future may see, that many of the contingencies now 
provided for in the first cost could not have been satis- 
isfied so satisfactorily, nor at nearly so small an outlay- 
Further, that one of the anticipated difficulties exists in 
the probable flooding of the works at intervals in years 
to come, owing to the encroachments of mills, docks, or 
other works upon the river above the falls, experiments 
going to prove that the water has risen higher every suc- 
ceeding year of Jate in the measnre of the said encroach- 
ments, and which can only be prevented by the city ob- 
taining Dominion interference to oppose the infringe- 
ment on the water privileges. 

PURE WATER PIPE, 

This pipe, 30 inches in diameter on the inside, is 
formed of pine staves 2 inches thick, hooped every 4 
foot with 3 in. by % in. iron (except for the anchorage 
when the iron hoop is 5 in. thick,) open at the bottom, 
and secured with 34 in. bolts through the eyes of the an- 
chors. To receive this pipe, a trench 3 feet by 1 foot is 
excavated in the bottom of the aqueduct, in which at in- 
tervals of 12 feet, iron eye bolts 1 in. in diameter, shar- 
pened at the ends, are imbedded 18 in. in the solid rock, 
The bolts are secured by first dropping asoft pine tree 
nail about yf in. Jess in diameter than the drill] hole, in- 
to the latter, and then driving them through the wood 
to their position. A lifting strain of 244 tons was ap- 
plied to each bolt, but none stirrea, 

Changes in the direction of the wooden pipe are made 
by cast iron angle pieces with sockets to receive the ends, 
the joints of which are made tight with soft pine wedges. 
In order to test the pipe, as to cluseness of joints, when 
the aqueduct was empty, it was submitted to the pres_ 
The riv- 
erend of the pipe terminates in a well in the centre crib 


sure of 18 feet head of water and proved tight. 


of the river 8top gate, and has a mouth piece in the 
shape of a truncated cave, the inlet of which is 3 feet in 
diameter. The well contains double screens of brass 
wire-cloth, 

The pipe on its way to the Wheel-House, passes 
through the single or rock stop-gate, and standing 2’6"’ 
above the high aqueduct bottom. necessitates the build- 
This 


obstruction to the water-way is met by an additional 6 


ing the sills of the gate over the top of the pipe. 


feet in width being given to the gate and its ap- 
proaches. 

The lower end of this pipe leaves the aqueduct about 
70 feet above the forebays at the Wheel House, passes 
under the retaining walls, and goes to the pipe-vault in 
rear of the pumps. This section of about 100 feet in 
length is of cast iron. 

The cost of wooden pipe was $3 per foot, and of the 
iron one of the same diameter, at the thea cost for iron 
pipe, $9.15 per foot. The durability of the wooden pipe 
is measured by the life of its iron hoops. The wood is 
imperishable in that position, and should the anchorage 
give way, the pipe might be kept down by struts from 
above. 

When intercepting drains or sewers are constructed 
on both sides of the aqueduct, this clear water pipe will 
be unnecessary, as the aqueduct itself will then become 
as pure a channel as the pipe now is. 

THE PUMPING MACHINERY, 
consists of three distinct sets, the whole occupying a 
space in the wheel house of about 46 by 38 feet. The 


the solid rock, and secured thereto by wrought iron 
bolts, leaded into the rock. 

Each set is capable of delivering over three millions 
of gallons in 24 hours under a pressure of 150 Ibs. per 
square inch at the pumps, and is further capacious 
enough to afford a supply for domestic purposes to 
double the population (about 25,000) now receiving it. 
This large provision of pumping power is necessary in 
the absence of high level storage and distributing reser- 
voir, as well as for the requirements of a large fire, to 
which Ottawa by reason of its extensive Inmber vards 
and many wooden buildings, is peculiarly exposed. 
The demands of a great fire, being measured by the de- 
livery of a given quantity in a given time under the re- 
quired pressure, can be more readily and safely met by 
large pumps, moving slowly, than by smaller ones at a 
higher velocity, as in the “ Holly” system. Two sets 
are sufficient for any emergency; and, with three sets, 
two can always be ready for the fire alarm while the re- 
maining one is being overhauled. The wheel-house is 
the reservoir of the Ottawa Water Works, and it is 
therefore of the first importance that it should be capa- 
ble of meeting any and every demand upon it. 

The Wheel Pits are practically an extension of the 
forebays through the wheel house wall, where the open- 
ing is 6 feet square in the clear, commanded by gates 
outside. The level of the machinery bed is 5 feet be- 
low the ordinary level of the aqueduct, necessitating a 
water tight floor of girders and boiler plate, secured to 
the masonry on all sides, above which the wheel shaft 
ascends through a stuffing box. Access to the wheels is 
obtained by man-holes through the iron floor, while the 
steps of the wheels are reached by lower manholes 
through the masonry at the bottom of the wheel pits. 
The wheels, which are Leffell’s double turbines, 61 
inches in diameter, sit upon a cut stone arch spanning 
a longitudinal trench, 12 ft. wide, at the right angles to 
the forebays, and carried down into the solid rock toa 
depth of 1g ft. below the level of the bottom of the 
aqueduct, their discharges being abont 12 feet below 


chinery to a marked extent. 

The three pumps attached to each set of machinery are 
cast iron chests, having a suction-chamber below, and a 
delivery one above the pump barrels. The valves connect. 
ing each chamber consist of two rows, four in each, of 
rubber discs, 9/’ in diameter, and 134’ thick, working 
on a centre spindle, with brass seats and springs. The 
pump chests are connected with the pedestals of the 
crank shaft by strong distance-girders, securing agains t 
horizontal thrust upon the foundations. 

The delivery pipes conveying the water from the 
pumps to the air vessel are 15 ’ diameter. The air ves- 
sels are 54’. in diameter, and 10’. high, made of Low- 
moor boiler-plate— 4’ thick for the sides, and $<’ for 
the ends—supportedi on cast iron pillars, with the ma- 
sonry footings resting on the rock. The pumps being 
fed from a ‘‘ suction ” main under a head-level sufficient 
to run the water at all times into their barrels without 
the aid of a vacuum, there is no opportunity to draw in 
air with each stroke, as when pumping from a well. The 
air vessels are therefore wholly supplied by a “ snifting ” 
valve iu the top of the pump barrels. 

The delivery pipe 15’ diameter from each pump has 
a back flap-valve on the end which projects (for this 
purpose) inside the air vessels. The discharge pipe 
from air vessel to main is provided with spring relief- 
valves, discharging, through 8 in. pipes, into the suction. 
These valves serve to relieve the mains, and can be reg- 
ulated to any required pressure, the surplus water being 
returned to the suction pipe and re-pumped, thereby 
keeping up a steady pressure whether the water is being 
consumed or not. 

In the pipe vault, beneath the floor of the machinery 
room, all the valves are conveniently situated, for re- 
pairs or inspection. The suction pipe, the continuation 
of the pure water main from the acqueduct, is here 2’. 
6” in diameter, and here also provision is made for 
drawing the supply from the acqueduct itself, should 
occasion or emergency so dictate. 

On the discharge pipes from the air vessels, and be- 


low water level of the forebays, and more than 20 ft.| neath the relief valves, reflux valves are attached to 
above low water level of the Ottawa river below the! prevent the reflux of water from the high level mains. 


Chaudiere Falls. The “steps” are therefore always ac- 


Stop valves are fixed between the reflux valves and dis- 


cessible during the highest known floods. To oaiee tributing main for the purpose of shutting off the water 


the whole fall at all times, wrought iron draft tubes, 5% | to allow of repairs. 


Stop valves are also placed on the 


ft. in diameter and air tight, extend from the bottom of ' suction pipe, so that water can be shut off from any one 
the wheels to a depth of 14 feet. giving a total available | set of machinery without interfering with the others. 


head and fall, at low water, of 25 feet, with a clearance 
of 5 ft. depth in the tail-race, below the bottom of draft 
tubes. 

The three sets of machinery being practically con- 
structed upon the same plan, the following more detail- 
ed description of one set will serve for all: Upon the 
turbine shaft a crown pinion, 2’6’ diameter is keyed, 
which works intoa mortice wheel, 5 ft. diameter attach- 
ed to wrought iron counter shaft 74 in. diameter. This 
mortice wheel is placed at the back of the crown pin- 
ion—#, e. nearest the wall of the building. The reason 
for this will appear in due course. The counter shaft, 
in a direct line with the centre of the machinery, passes 
through the necessary bearings to ensure rapidity, and 
at a distance of 8'3'’ from pitch line to pitch line, a 
bevelled pinion is keyed on, 3/0 in diameter with a 
16 in. fice and teeth 4 in. pitch. This pinion drives a 
beveled wheel, 6’.0°" in diameter on the lying-shaft 19" 
diameter, at each end of which shaft is keyed a spur 
pinion, 3’. 6’ in diameter, giving motion to spur 
wheels, 7’. 0” diameter, 12° tace, attached to the cast 
iron crank shaft, 8°. 6" in iength, and 12” diameter. 

On the outer side of the lirge spur wheels, crank 
pins, 5%" diameter, and 8” long are inserted, and these 
together with the crank itself in the centre of the shaft, 
3.6" stroke, which has a bearing at each end, forms a 
“*three-throw ” shaft, 8’. 6" long, driving three horizon 
tal, single-acting plungers, successively following each 
other and delivering a continuous stream into the same 
air vessel. 

The plungers, 19° in diameter, are worked from the 
crank shaft by polished wrought iron connecting rods 
about 8’. o” long, by 6" by 31%”’.. The plungers are cast 
hollow, so as to reduce the weight oh the bearings as 
far as possible. An admirable arrangement is effected 
with regard to .the slides upon which the cross heads 
move ; the direction of the motion from the crank shaft 
is such, that a constant downward pressure is exerted, 


In short the whole design and execution has been ar- 
ranged to the end, that trouble in one portion can be 
confined to that part without detriment elsewhere, and 
without affecting the city supply. 

Returning to the machinery, one of the noteworthy 
features, is the contrivance by which any one set of ma- 
chinery can be worked by either of the Turbines at- 
tached to the other sets. This is effected in this way: 
The mortise wheel and pinion attached to the counter 
shaft by means of a hand wheel and screw fixed to the 
wall of the building, and sufficient clearness being al- 
lowed in the bearings—can be drawn out of gear. The 
spur pinions on the lying shafts—which by friction 
shafts and couplings, are, if necessary, made continuous 
throughout the three sets,—can he detached so that the 
counter shaft of one set being drawn back, the pinions 
loosened, and shafts connected by the couplings, by this 
simple interchange either of the sets of machinery may 
be drawn by either of the Turbines, an arrangement, 
the wisdom of which will be at once recognized. 

The machinery is started, stopped, or the speed and 
pressure regulated by governors, one to each set. This 
ingenious contrivance is worked by water pressure from 
the mains, acting on a piston connected by rack and 
pinion with the turbine gate spindle, and controlled by 
a small globe or “* thumb valve.” 

Glass tubes showing water level in river, acqueduct, 
wheel pits, suction pipe and air vessels are situated in 
proper positions for each set of machinery ; and _pres- 
sure guages are placed over each relief valve, as well as 
over each wheel. 

The appearance of the machinery is vety pleasing to 
the practicaleye. It is relieved in its massiveness bya 
moderate proportion of bright work in its construction, 
such as shafts, bearings, brasses, friction straps, cross- 
heads, etc. etc. Its working is#ery smooth and com- 


paratively noiseless, the difference between the “hum” 
| of the gearing, and that of steam machinery not being 
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striking, while the ease with which it is controlled be- 
tween the minimum and maximum limits is surprising 

Each set of machinery, making seventeen revolutions 
of crank-shaft per minute, will pump, allowing for loss, 
a little over 3,000,000 imperial gallons per 24 hours, so | 
that the diurnal capacity of each pump at safe limits of | 
speed may be valled 1,000,000 imperial gallons. Each | 
set is sufficient for the domestic wants of 50,coo peo} le, | 
so that without further outlay here or increased cost of 





working expenses, a population of 100,000 can be served | 
with one complete set in reserve. The floor of the | 
building is constructed of cut stone masonry, and it is 
covered by a fire-proof ceiling of iron girders, support. | 
ing “ Dennet” arches of brick, overlaid with sand. 

It may perhaps be interesting, connected with the 
machinery, to give the approximate weights. 

Each set, including wheel, machinery, pumps, air- 
vessel ani valves; but excluding suction and delivery 
mains, weighs about 84 tons. 
the following: Mortice wheel 3,000 Ibs.; beveled pin- 





This comprises in part 
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Gulfward of the bars proper, which I assume to ex- 


| tend out to depths of 120 feet, begins the bar founda- 
| tion made up by deposit of material carried in suspen- 


sion by the river waters, and in order of its specific 
gravity, gradually deposited by its carrier. 

The distance from the bars proper, at which deposit 
begins, is as variable as the stage of the river, and as 
the winds which disturb the waters of the Gulf and 
changé the direction of discharge of the river outlets. 

The dividing line between bar proper and bar founda- 
tion has been assumed at 120 feet depths in the Gulf, 
because at about this depth marked evidence of mud- 
lump action ceases and marked deposit begins. 

The surveys covering this bar foundation off the three 


show conclusively that the growth of this foundation 
has been greatly underestimated in the past. 


Profiles are submitted which warrant the belief that if 


er of Southwest Pass continues at the rate shown for the 


ions, 1,600 fbs. and 1,00 lbs.; beveled wheel 4,400 | time covered by these surveys, it will, within a few years, 


Ibs.; spur pinions, ea. 2,600 Ibs.; large spur wheels 
nearly 3 tons each; cast iron crank-shaft, 5,200 Ibs.;* 
counter shaft 2,200 to 2,500 lls.; lying-shaft 9°, 2,700 
lbs.; water wheel and upright shaft, about 41 tons. 


A fire-alarm gong is placed in the machinery room. 


When an alarm is struck, the pressure, which is ordin- | 


arily about 86 lbs. at the pumps, is at once raised to 
from 110 to 120 lbs., or more if necessary according to 
the location of the fire. 

It need not be remarked that the Ottawa system of 


water works requires no storage or assistance in the way | 


of reservoirs, filter beds, or any other necessities us- 
ually pertaining to the gravitation or other systems. 
The works are powerful enough to supply any portion 
of the city, and as will have been noted before, far be- 
yond the present needs of the population. 


(To be Continued.) 
: —_—~>- 


MOUTH OF THE MISSISSIPPT. 


{Extract from Annual Report of Capt. Howell.] 

Some of the most important conclusions drawn from 
study of the data presented by these surveys and obser- 
vations being of interest at the present time, I will out- 
line. 
nished the data on which the conclusions are based. 

BAR ADVANCE. 

In treating this subject heretofore, the crest of bar 
of the bars 
proper, and from observations, carried through a com- 


has been taken for measurement of advance 


paratively short period, of material carried in suspen- 
sion by the river to the Gulf, estimates have been made 
of deposit in the Gulf—of that deposit which forms the 
foundation of the bars proper, 

As the bar crests may have their location variously 
assumed by different persons, and knowing that 20 feet 
was the greatest depth of channel claimed over any one 
bar during the time covered by actual survey, my 
measurements of bar advance are based on advance of 
the outer 20 foot contours. 

From these measurements for Pass a l'Outre, South- 
west Pass, and South Pass, it appears that since 1860 the 
mean annual rate of advance has decreased. This may 
be due to the opening of Cubitt’s Gap, through which a 
large volume of water has been discharging during the 
greater portion of the time stated. Like all crevasses, 
this one presents a deep basin between the river and the 
subdelta, which it is rapidly forming. 

During the low stage of the river this basin has not 
been found less than 112 feet in depth, nor during the 
fluod stage less than 127 feet, while the depth of the river 
opposite is but 54 feet. 

The contours of the river opposite the crevasse, as 
well as the rapidity with which the crevasse subdelta is 
being built up, suggest that a large amount of the ma- 
terial moved along the river-bottum to this point is 
drawn into the crevasse by the vertical eddy thrown 
out toward the Gulf, and there carried by the swift cur- 
rent to aid in building up the shoals beyond. In no 
other way can the rapid growth of the “Cubitt ” subdel- 
ta or of the “ Jump” subdelta be acounted for. 

This abstraction, above the Head of the Passes, of 


material that would otherwise have gone to the bars of 


the main passes, I have no doubt truly explains the no- 
ted decrease in mean annual rate of advance of bar 
proper. 


The Chief of Engineers, I believe, has been fur- | 


come to the surface. The same may be said of Pass a 
| YOutre and South Pass, as the following memorandum 
of measurements will show: 

MEMORANDUM. 


The fill at Southwest Pass, 7'4 miles out from the 
| bar, between the surveys of March, 1574, and September, 
1876, including three high-river periods, would take it 


years, 
depth, giving thirty years to reach the surface at that 
place at the same rate, 

Since Captain Talcott’s survey, in 1838, the fill, at 57, 
000 feet out, has been 620 feet, which at the same rate 
continued would carry it to the surface in eighteen years. 

The surveys at South Pass, in 1874 and 1875, include 
two high-river periods, and off the bar the fill is one- 
eleventh the depth of water at 25,000 feet from the crest 
at which rate it would take twenty-two years to reach 
the surface; on a line farther east it would take twenty- 
eight years, and on the west line of soundings it would 
take twenty-six years. 

At Pass a ]'Outre profiles give a period of but one 
year, and the fill at 7% miles out was one-thirtieth of 
the depth. 

This may well be considered a startling develop- 
ment, because it suggests prolongation of the main stem 
of the river within a comparatively brief period, and 





with such prolongation the definite abandonment of all 


human effort to secure or maintain a ‘great open river- 
mouth,” suited to the wants of commerce. 

With the map of Louisiana before me I venture to 
trace four great eras marked by main-stem prolongation, 
taking the topographical features east of the main stem 
of the river and below the mouth of Red River as my 
guide. 

The first subdelta terminated with the 
Lake Maurepas. 


inclosure of 
The first main-stem prolongation ter- 
minated in the formation of subdelta which inclosed 
Lake Pontchartrain, the second with that which shut in 
Lake Borgne. the third with that which formed the 
subdelta on which Forts Jackson and Saint Phillip are 
built, and the fourth in the present subdelta. 


It is noted that the last 


two 


than those which preceded them, and the reason for this 


is quite apparent. On account of their protrusion they 


have been more exposed to the battering of the waves, 


and the advance of shore line has thus been retarded, 
while the building of the bar foundation has been ac- 


celerated. 


Attention is called to this, that it may be remarked 


that the subdelta now supposed to have nearly com- 


pleted its cycle of formation is quite as large as the one 
It is further noted that each pro- 
longation of main stem has been made in a general 
southeasterly direction, or, so to speak, in the face of 
This fact furnishes reason to 
think that future prolongation will be made through the 
Northeast Pass rather than through the narrow South 


just preceeding it. 


the prevailing winds. 


Pass, or through “ Cubitt’s Gap.” 


Further reason is offered by the observed fact that 


the more easterly passes are comparatively short lived. 


Pass "—are extinct, while the latter 
rapidly within the past ten years. 


crests, 


main passes, out as far as depths of 300 and 350 feet, | 


bar foundation several miles gulfward of the bars prop- | 


. : . | 
to the surface in nfteen times as long, or forty-five | 
At 60,000 feet out the fill was one-tenth the | 


subdeltas are smaller 


Of the many such that have existed, and that can yet 
be traced, all but two—‘t Cubitt’s Gap” and “ North 
been closing 
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Since 1838 the Southwestern Pass, at its head, has 
gradually shoaled, and presents but a depth of 27 


‘ 


feet 
at low-tide, low river, where it then presented 48 feet. 

The South its 
less degree, upto the present year, when by 


Pass at head also shoaled, but in a 
artificial 
works it was deepened on the Southwest Pass side 
while during the same period the Nurtheast Pass bat 
slightly shoaled the bar at its head. 

It was long ago observed that the rise of mud-lumps 
above the surface of the water was, with rare exceptions 
confined to the immediate vicinity of the outer-bar 
that into the Gulf 


leaving behind the lumps on the sides of the horseshoe- 


and as the bars advanced 


shaped crests, these latter lumps were gradually beaten 
of 
marshy shores of the passes, while those in front disap- 


down by the waves and lost in the 


extension the 
peared after a comparatively brief existence. 
i 


ana 


Our surveys serve to explain this phenomenon, 


lead to interesting conclusions as to the cause of mud- 


| lump formation, and as to the important part it plays 
| in the advance ot bar proper. The outer slopes of the 
bars of the three main passes surveyed are found to 


consist of series of hilly ridges, which are nearly parall- 


el to each other and to the outer crests of their bars. 


These hillocks and ridges are incipient mud-lumps, 
with their connections, and seem to be due to the grad- 
ual upheaval of the whole mud-lump stratum. 

They advance gulfward as the bars advance, but at 
a lesser rate, so that they are gradually absorbed and 


lost in the body of the bars or in the advancing shore 


formation. As they move forward they gradually rise, 


and the peaks become sharper and sharper until they 


reach the surface near the bar-crest. 


Those in front of the pass, as before remarked, are 
then lost and do not re-appear, even after the deep wa- 
ter inside the pass has advanced to the place of their 
first appearance above water. ‘hose on the sides, on 
the contrary, remain above water, are subject to steady 
| enlargement by the action of weather and waves, com- 


bined with continued gradual upheaval and occasional 


violent disturbance, hke that which in April, 1875 in a 
few hours of 


Outre and caused the partial closure of North Pass. 


necessitated the abandonment Pass 


a 


(Here follows a description of a diagram which we 
omit.—Ep.]} 

The part of this formation plays in the formation of 
I nave called 
formation the mucleus of bar formation. 


bar proper is an important one. the 
It presents a 


stubborn though slowly retreating barrier to the forma- 





tion, by the river-current or by artificial means, of a 
deep channel through the bars it guards. Its corruga- 
tions catch and retain in place the heaviest deposits 
brought byethe riyer to its bars, and its gradual upheaval 
and gulfward advance is apparently beyond control. 
Channels have been dredged through it, but experience 
has shown that to maintain them the labor be as 
unintermitting as the action of the natural forces con- 


must 
tended against. It is apparently the conservative ele- 
ment of bar-proper forn.ation, since, wherever found 
active, the bar is distinguished by the steep outer slope ; 
by a nearly uniform annual advance and a nearly equal 
normal depth of channel for all stages of the river. 
Such bars are never subject to rapid alteration in shape 
or depth of channel irom the violent action of storms, 
and when artificially disturbed, within a wonderfully 
short period al) evidence of such disturbance is oblit- 
erated. 

It is different with the bars of decayed passes and 
with those far advanced in decadence., With these the 
mud-lump formation has disappeared, lying 
dormant beneath them. 


though 





The causes which, in the prime of these passes 
brought it to the surface have long been in equilibrium, 
The bar proper, with its steep Gulf slope, has in conse- 
quence been lost inthe gradual building up of bar 
foundation and replaced by the long, gentle slope that 
characterizes this. The Atchafalaya, the Lafourche, 
and the Jump, which are yet very considerable passes, 
present examples. 

The Southwest Pass is evidently in the earlier stages 
of decadence, judging from the shoaling at its herd, the 
decreasing rate of advance of its bar, and 
building up in the Gulf in front of it. 

The South Pass had far advanced toward decay ; its 
mud-lumps had become dormant but had not all disap- 
peared ; it remains to be seen if the new conditions im- 


the rapid 
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| 
posed upon the pass do not bring them to life and re- the problem of how to put and keep our houses in good | 


newed activity. 


The old Balize branch of the Northeast Pass appears 


far advanced in decay, having but about 5 feet of water 
across its bar, and as it has been narrowing rapidly at 
its head. 


for the past few years has presented an example of re- | 


markable mud-lump activity, and has, more nearly than 


The Pass a l'Outre branch, on the contrary, | 


any other pass, maintained its mean annual rate af ad- | 


vance of bar proper. 
Subjects of investigation, other than those suggested 
by the above, have sufficient data collected for their con- 


sideration, but this has not yet been sufficiently studied. 


It seems, however, that they will bear fout the following | 


conclusions: 
1. That when the river is in flood, and the Carrollton 


guage-reading about g feet or over, there is a broad, 


thick sheet of deposit, which makes in the.bed | 


of the river and passes during the lower stages, 
that is sloughed along the bottom and so carried over 
the bar-crests and dumped on the outer slope of the bars 
proper. 

2. That this movement ceases at or very near the 


point where the river-water commences rising upon the 


salt-water of the Gulf or at the so called ** Dead | ; 
| be carried out on general lines laid down by the consult- 
ing engineer, whose professional position and exper.ence | 


Angle,” the existence and location of which have been 
clearly established by numerous observations made at 
various stages of the river. The attending phenomenon, 
a refluent current, has been observed, and where of con- 
siderable velocity it has been measured, as also the ve- 
locity of the river.current. It has been observed that 
even at the high stage of the river the moving mass on 
the bottom has been checked in its movement by a ris- 
ing tide. 


3. Observation for amounts of material carried in 
suspension by river-water, at various points and its 
passes, on the crests and innner and outer slopes of the 
bars, and at various stages of the river, does not dis- 
close any relation between velocity of current depth and 
width of cross-section and the amount carried. The 
assumption that this amount is directly proportioned to 
the velocity of current modified by depth is evidently 
anerror. As nothing but assertion has yet been pre- 
sented in its support it is perhaps not worth noticing. 

4. Observations for a littoral current show conclu- 
sively that what has been mistaken for such are cur- 
rents mainly if not wholly due to the winds. Their di- 
rection changes with the wind, as also does the direc- 
tion of the river's discharge, thus causing a nearly uni- 
form deposit over the whole face of the delta. 

The assumption that these variable currents in being 
transmitted through and underneath the river discharge 
cause scour of bottom has lately been added to the 
other assumption of a littoral current, with its else- 
where-observed effects. Measurement over an area of 
51 acres directly in front of the works at South Pass 
as been cited in evidence of this scour. 

The fact that the works at South Pass raise the sur- 
face of the water at their head indicates another, 
namely, that when the water is allowed to spread at 
their outer ends, some of the phenomena attending 
crevasses should be observed, and the most importent ol 
these is the vertical eddy by which a series of deep 
basins is made in and beyond the throat of the crevasse, 
with shoals beyond them. 

am 


A SANITARY ASSOCIATION, 


From the Sco/sman of Jan. 23d, we take the follow- 
ing interesting account ot a sanitary experiment which 
is about to be tried in Edinburgh, chiefly through the 
efiorts of Prof, Fleeming Jenkin, Professor of Engineer- 


ing in Edinburgh University. The scheme outlined is 


well worthy of acoption by organizations in all our 


cities. We know of no adequate solution ofthe mixed 


problem of sanitation, except with the public aid, best 
expressed through organizations of this character: 


An interesting social experiment is about to Le 
tried in Edinburgh. A “Sanitary Protection Associa- 
tion” is in course of formation, with the object of giving 
sound and cheap sanitary advice to its members. By 
clubbing together, the body will do at small cost what 
would cost each member a considerable sum but for the 
application of the co-operative principle, and the recom- 
mendations made will be subject to the control not only 
of a professional man of high standing, but also to that 
ef a body of men of many professions who will form the 
council of managemeut. It may really be hoped that 
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sanitary conditions is in fair way of solution. 

Any one in Pdinburgh may become a member of the 
new Association by payment of an annual guinea. The 
Association will retain the exclu-ive services of one or 
more young but well-trained engineers, who wii] act un- 
der the general superintendence of a consulting engineer 
of high standing. 


report furnished, giving, if need be, specific recommend- 
ations as to improvements in drainage, ventilation, and 
water supply, with estimates. Any alterations in his 
sanitary fittings which the member makes, with the ap- 
proval of the Society’s officers, will be supervised by 
them, The first inspection of each house will of course 
be of special importance; but although sanitary appli- 
ances are once set in order there is no security that they 
will remain so. There are numberless ways in which 
drains may go wrong, in their legitimate as well as ille- 
gitimate use and to guarantee continued efficiency 
pericdic examinations must be made, The engineer of 
the Association will inspect every member's house once 
a year, and give a report upon its state. Besides these 
privileges, which are possessed in virtue of the annual 


subscription, members may obtain the services of the | 


inspectors at other times, or with regard to other build- 
ings, on payment of small supplementary fees ; so that 
a member about to build a house may receive advice on 
the sanitary merits of his architect's plans, or one about 
to buy or hire a house may send the engineer of the 
Association to report upon it. All the inspectio.s will 


will in this way give to the work of the younger men 
the authoritative character it would otherwise want and 


| to whose maturer judgment cases of special difficulty 


will be referred. ‘The Association is not purely selfish 
in its aim, for it will afford an optning for the philan 


| thropy of its membeis, by enabling them, on payment of 


small fees, to obtain reports on the dwellings of the poor. 
The fees charged will be regulated in proportion to the 
rental of the buildings; examined in such a way as to 
prevent the abuse of this rule. The Association will 
not conflict with the public authorities, but rather help 
them to detect infringements of their regulations. None 
of its officers may be patentees of sanitary appliances, 
or have any interest whatever in recommending out- 
lay. 

Such, in brief, is the scheme which has been quietly 
getting ready for some weeks, and which Professor 
Fleeming Jenkin, to whom the credit of its invention is 
wholly due laid before the public recently in a lecture 
at the Philosophical Institution, It has been well plan- 
ned to supply a possible and popular remedy for a most 
unquestionable want. No one can say that the condi- 
tion of our dwellings is satisfactory, or that the matter 
is of little moment, The frightful stories of domestic 
insanitariness that now and then find their way to the 
surface are no doubt representative of vast numbers of 
cases that are never published, or it may be, never sus- 
pected. Probably few houses, even when they escape 
being hotbeds of positive disease, are free of that vague 
petite sante that Miss Cobbe says is the lot of most wo- 
men. There is no reason in the nature of things why 
houses should be unhealthy, but there is little chance of 
improvement so long as we are at the mercy of men who 
are often ignorant or careless, or interested in worthless 
patents, ‘The Association will of course examine no 
premises except with the consent of the occupants, nor 
employ any pressure to have the improvements it sug- 
gests carried out. The reports its officers make will not 
be published bythe Association. The member in using 
these reports will act on his own responsibility. In 
fact, the position of a member will be the same as that 
of a private individual who consults a sanitary engineer 
on his own account, except that thn Association will be 
able to provide at a very cheap rate the skilled advice 
which would otherwise cost much, or perhaps be alto- 
gether unattainable, Tenants as well as proprietors 
will share in the benefits of the scheme, for the landlord 
will soon find it to be to his interest to adopt the recom- 
mendations of the Society's engineer ; and the landlords 
may, on the other hand, obtain from it protection 
against unreasonable demands by tenants. As the As- 
sociation grows in numbers and standing its influence 
on builders and landlords must become more and more 
marked. As soon as five hundred names have been 
enrolled, the Association will be formally constituted, 
and a governing council chosen. The cordiality with 
which the plan has been taken up by men of all pro- 
fessions ana opinions augurs well for its success. The 
idea is not the result of any temporary panic, but of a 
well-grounded conviction among leading men in all pro- 
fessions that systematic sanitary inspection is a desira- 
ble thing. This conviction is likely to become stronger 
year by year. If, therefore, the management of its af- 
fairs is conducted with reasonable discretion, we may 
expect that a long career of steadily increasing useful- 
ness lies before the Association. 


a ~e ——— 


CORRESPONDENCE. 


Lonpon, O., Feb, 13. 1878. 

Editor ENGINFERNIG NEws: 
In your issue of Feb. 7th, 1878, 1 find an article 
headed ‘An unsif&pected source of error in magnetic 
needle reading of surveying instruments.” Let me say 


| abandoned the use of magnifiers thus clad. 
| difficult obstacle to surmount, in that line, is on cold 
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that I have long since discovered the trouble noted, and 
The most 


dry days, when the electrical atmosphere, is on (#p foe, 


| the surveyor, being insulated in and upon, dry woollen 


clothes, become a kind uf Leyden jar for the electricity 


| evolved by the friction of his clothes against his body 
The premises of each member will, | 


| in the first instance, be very thoroughly inspected, and a 


in active motion. If any one be skeptical upon this 
point, let him bring his dry finger near either pole of the 
needle, but if the precaution be taken to apply to all 
parts of the magnifier, a morst tongue, it will work 
with commendable integrity. J. AgnetT, C. E. 


New HAVEN, Conn., February, 15, 1878: 
Editor ENGINEERING News: 

The report of the proceedings of the N. H. Engin- 
eering Society, as published in your paper of Feb. 7, 
was unauthorized by the society, and with the exception 
of the petition relating to bridges was incomplete and 


incorrect. Yours truly, C, W. KELLY, Sec’y. 


| We will merely state that a marked copy of the paper was 
sent us, presumably for publication, We also found the report 
in our regular exchange, We are sorry to learn that New Ha 
ven reporters cannot do better work.—Ep.]} 


West Troy, N. Y., Feb. 13, 1878. 
Editor ENGINEERING NEws : 

Upon my return from Johnstown, I find a note upon 
these works in your paper of the 7th. inst. Not knowing 
your authority for the same, and thinking that persons 
un-acquainted with these works might form the opinion 
that I would reccommend such a plan, I hasten to 
state that under the present construction, such a plan is 
entirely unfeasible. These works are designed to sup- 
ply one and one half million gallons per day, and the 
population upon the area covered by the system of dis- 
tribution, is already 15,000. The mains if called upon 
to supply 2'4 million gallons. would reduce (by friction, ) 
the present head of 150 ft. fully one half. The pump- 
ing machinery at the Mohawk, and the conduit from 
the river to the Reservoir, is not designed for any such 
service, and would not perform it, and finally, the head 
required in Troy, is 250 ft, or 7o ft. above the maximum 
floor line of the Reservoir. P. H. BAERMANN 


Rockton, Inu. eb. 14, 1878 
Editor ENGINEERING NEws: 

1 have carefully examined Specifications for Rockton 
Bridge, and find it to coincide with our original, except: 

1. Heading for crippling strains should precede the 
sections of various posts treated, and formule might be 
directly under respective post. 

2. Formula for crippling strength of square column 

38500 
H? 
3000 

3. Maximum bending strain under wind pressure 
= 22,500 tbs. 

Let me compliment you on your drawing attention in 
italics to:— ‘* No deficiencies in dead weights will be al- 
lowed.” 

I have seen with interest, items on the ill-fated Farm- 
ington Bridge by Prof. Merriman and others. There 
is however, no allusion made to the fact that the struc. 
ture should be treated as a cantilever having continous 
chords in which case the tie-strains near centre-pier are 
actually about 14 times the amount given. 

Kilbourn Bridge will probably be tested next week, 
and I will send you statement. Yours truly, 

C, L. GATEs, 
Asst, Eng'r.C. M. & St. P. Ry. 


164 QUEEN VICTORIA StT., Lonpon, E. C. t 
February, 1876. 
PRESERVATION OF WOOD, 
To The Editor of ENGINEERING NEws: 

Referring to Mr. Andrews’ paper on this subject in 
your issue of January 10, it may be well to point out 
that the seasoning of timber by steam is no new idea. It 
has often been resorted to in this country and was tried 
by Bethell, and given up I believe, because it was found 
that the timber split and cracked whilst undergoing the 
operation, It appears from the paper that in the Hay- 
ford system this is obviated, but in what way is not 
clearly explained. Experience teaches that both here 
and on the continent of Europe the life of creosoted tim- 
ber subject to the attacks of sea-worms is entirely de- 
pendent on the manner in which the creosoting is per- 
formed. In some cases creosoted timbers have lasted 
20 years, whilst neighboring timbers improperly creo- 
soted have had to be renewed at the end of a few years. 

C. GRAHAM SMITH. 
Consulting Engineer. 


G. Pisati and G, Saporito-Ricca tind that the strength 
of iron at different temperatures shows peculiar irregu- 
larities. The strength, in a wire which is exposed toa 
dull-red heat, diminishes with increase of temperature 
from 14° to 50°, then increases to 90°, diminishes 
rapidly to 120°, remains eonstant to 200°, sinks slowly 
to 235°; then comes a sudden increase, which is tol- 
lowed by a gradual diminution, “Ihe strength is greater 
at 300° than at 140°.—Pogg. Ann.; Digler's Fournal, 
225, 512. Fournal Franklin Institute. 
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ANNUAL REPORT OF COL. J. H. SIMPSON. | done in extending the revetment. Local interests | Hutchins, Chief Clerk, with S. G. Clark, his assist- 
: urge that the dam be raised to a high water dyke | ant; and Assistant Engineers, D. M. Currie, Charles 
for a roadway to the island, to which there are no| S. True, W. S. Simpson and William Popp. The 
engineering objections. No work has been done at | report is concluded by the usual statistics. 

Sawyer Bend, although the revetment has been| In conclusion, we append some commendable re- 
damaged by ice. The continuation of work at this | marks from page 512 of the report; 

point is hoped for. The work on the long dyke : 

near Venice remains in the sathe condition as at the 
last report, Surveys and damage estimates to ripa- 
rian owners have been ordered. 

St. Louis officials have lately taken an active in- 
terest in the changes now taking place in the river 
at Arsenal Island, and the plans to arrest these 
changes and improve the harbor, and have instruc- 
ted the Missouri delegation in Congress to allow 
of no reduction in the estimate of $75,000. Should 
the usual reduction be made, a much larger appro- 
priation will be needed in future to finish work 
quite inadequate in its incomplete state. In 1876 

29,600 was appropriated to commence work on a 
low dam for the closure of Chahokia chute, and the 
revetment of Arsenal Island, which was rapidly 
cutting away, and $20,958.61 was expended in re- 
veting the island and the opposite Illinois shore. 
The estimate for the dam is $75,000. The effect of 
the closing of this chute is then discussed. Here- 
tofore the two channels relieved the harbor below 
the bridge from dangerous ice pressure, and the 
west bank in the vicinity of the island has been 
considered the safest harbor on the river. In Dec. 
76, Chahokia chute gorged, causing great destruc- 
tion to boats, and soon after, the other channel also 
gorged, but, fortunately, the gorge in the chute ran 
out a week before the other, thus relieving the 
threatened destruction. If the chute is closed 
there will be no ice-harbor short of Alton slough, 
which many boats cannot reach on account of the 
bridge. If the dam is made a high dam, and 
proper works are constructed at the foot of the 
island, the pool below will form a most excellent 
ice-harbor. No estimate is submitted for this pro- 
ject as special surveys are required. The remarks 
in regard to the formation of gorges are of so much 
interest that we give them in another column. We 
also give the report on Horsetail Bar in full. It is 
proposed to commence a section of longitudinal 
dyke the coming season. 

Fort Chartres dam is in good condition, and no 
work has been done here; 18,000 feet of shore re- 
quires revetment at a cost of $234,000. A little 
work was done at Turkey Island dam, but no more 
is contemplated at present. Considerable caving 
has taken place at Kaskaskia Bend, the distance be- 
tween the two rivers diminishing from 2080 feet, 
March, 18, 1876, to 1504 feet, May 16,1877. A fur- 
ther appropriation of $37,000 is required. Later 
advices from this point represent the banks as caving 
rapidly. The work at Devil’s Bend is reviewed 
quite at length, and some changes in the character 
of the works noted. We should judge that they re- 
quired early completion in order to save large future 
expenditure. The river has long threatened to 
break through the levee in the rear of Cairo, and 
extensive protective works have been partially com- 
pleted; $42,000 is required at this point. 

The amount required to complete existing pro- 
jects is $555,425.49, of which $193,484.16 are for 
discretionary works, and $361,941.33 for works or- 
dered by Congress. Of the latter $249,232.28 are 
local protective works. A list of caving banks 
from the Missouri to the Ohio aggregate a total 
length of 407,000 feet, to which should be added 
the islands requiring protection, and the defining 
of the river front in St. Louis, in all 550,000 feet, 
which is estimated at $7,150,000. Of the aggregate, 
327,000 feet are necessary protection, estimated at 
$4,251,000. 

Gen. Simpson has served on two commissions 
during the year. In his report he commends the 
labors of his assistant, Capt. C. J.*Allen, Engineer 
Corps; R. E. McMath, Assistant Engineer; 8. 8. 

































Gen. Simpson has in charge the Mississippi river 
between the mouths of the Illinois and Ohio rivers, 
headquarters at St. Louis. His report is of inter- 
est, not only for the recognized ability and disinter- 
estedness of its author, but because it relates to 
works inaugurated for the improvement of a por- 
tion of the great river, not dissimilar to that below 
Cairo, to which presené popular interest attaches 
from the over sanguine project of Capt. Eads. The 
river below Cairo has not received proper attention, 
the little work which has been done being con- 
fessedly local and inadequate. The surveys soon 
to be made will furnish additional data on which 
to base schemes for its radical improvement. 

The experience derived from the portion of the 
river under review, when the legitimate results of 
the works now under way and projected are known, 
will undoubtedly exert great influence in deter- 
mining the character of the lower river improve- 
ment. Few of these works have yet reached that 
stage at which the full measure of results can be 
expected. Works of this class, to attain the most 
complete success at least cost, when once under- 
taken, should be prosecuted to a speedy conclusion, 
and, to do this, appropriations should be adequate 
and available at all times. In no other way can 
satisfactory results be attained. 

The present absurd system entails useless expendi- 
ture in commencing work which, in its incomplete 
state pending the whims of congressional com- 
mittees, is often positively injurious. If Congress 
is unwilling to expend more than a limited amount, 
let it be devoted to those works of greatest import- 
ance instead of being doled out in driblets on a 
thousand doubtful projects to satisf¥ the local de- 
mands of constituents. A few years would show 
a far greater number of important improvements 
completed for the same money. However, all 
wisdom is not sublimated in the “servants of the 
people,” neither is the millenium quite at hand, 
although the daily press “take sides” on abstruse 
engineering problems and discuss them with the 
gravity of owls, while the citizen has even turned 
amateur engineer. These truths, though they have 
led us from our subject, cannot be too often reiter- 
ated. ' 

Additional interest attaches to this report from 
the action of the St. Paul River Improvement Con- 
vention in urging an appropriation of $500,000 for 
this portion of the river, from the late active inter- 
est of the authorities of St. Louis in the changes 
now taking place in the river at that point, and 
from the loud and deep imprecations of river men 
over the condition of Horsetail Bar. 

The method of improvement adopted has been 
fully described and illustrated in previous reports. 
Suffice it to say that it consists in narrowing shoal 
places by parallel and spur dyes and closing 
chutes, thus confining the low water to a single 
channel. Shores are protected from erosion by 
spur dykes and revetments. These improvements 
have been commenced at many points, but the 
General observes that “it cannot be disputed that 
there are new works needed as urgently as those 
now in hand, but the financial limit is absolute 
and the engineers not at fault.” 

We believe the design is for an eight-foot low 
water channel throughout this portion of the river. 
The report treats of the progress of improvements 
in their several localities. Only $18,612.76 were 
available for work between the Illinois and Mis- 
souri rivers. The foundation of the dam at Piasa 
Island was completed; the dam is now secure, 
though a part of the prism remains to be com- 
pleted, and the revetment of the head of the island 
will probably be necessary, as it is cutting away. 
The channel in this vicinity has continued good. 
The Alton dam has proved sufficient though some- 
what reduced by high water ice; some work was 


Looking foward to future work it is suggested that 
unless Congress is disposed tO grant more liberal 
apprepiations than have been given hitherto, it will 
be advisable to modify the plans and limit each 
year’s work to one or at most two localities, and 
take up new undertakings only as those now begun 
are completed. In 1874, inconfidence that the re- 
port of the select committee of the Senate would 
result in the prosecution of improvements on a liberal 
scale, the field of operations was considerabiy en- 
larged. Since then the act of March 3, 1875, led to 
the commencement of work at Piasa and Liberty 
Islands, and that of August 14, 1876, ordered fur- 
ther expansion of the field by works at Cahokia 
Chute, Kaskaskia, and near Cario. As a consequence 
of these congressional orders, some of the works 
previously begun have remained untouched for the 
want of the funds diverted to new works which 
were ordered, while the whole appropriation re- 
mained at the uniform figure of $200,000 annually, 
except in the case of Cahokia Chute, for which 
special provision was made. 

By commencing the works the Government has 
committed itself at a number of points, and awaken- 
ed expectation that something useful will be done 
at each; if the works stop or progress slowly, these 
expectations are disappointed and complaints are 
made against the administrative bureau, which, if 
justified at all, should rest upon the legislative 
branch of the Government. So far as the matter is 
left to the discretion of the engineer in charge, the 
policy hereafter must be to devote all available 
means to the prosecution of the works already begun, 
to the entire exclusion of all new undertakings until 
these are complete. 


















































































WRECK OF SOUTH STREET BRIDGE, PHIL- 
ADELPHIA. 





















We have collected considerable data in regard to 
the fall of the arched approach of the South Street 
bridge, Philadelphia, on the morning of the 10th 
inst. We have previously noted that one arch gave 
way bringing with it eight sound arches, destroy- 
ing over $100,000 worth of work. The labor of 
description and dzawing correct inferences from the 
matter we have collected is considerably lightened 
by tlie clear and concise letter of the engineer in 
charge of the construction, D. McN. Stauffer, Mem. 
A. 8. C. E., to the Philadelphia Press of the 14th, 
which appears in another column. 

In the history of the structure it appears that 
opposition was met in the Council to the proposed 
erection of a bridge at this point, and to obviate 
this difficulty a bridge commission of twenty-two 
members was created by the legislature in 1869, 
and the contract given to John Murphy in 1870 for 
$770,000, exclusive of extras, the bridge to be com- 
pleted in thirty months. The bridge was incom. 
plete in 1874, on the death of Mr. Murphy, and 
the matter was finally taken into court. However, 
the structure was finished in time for a short inter- 
regnum before the disaster. 

In regard to the causes of the fall of the structure, 
there have been more than the usual number of 
ex post facto opinions from people who know noth- 
ing about it, and the typical “ wise citizen ” who 
knew what was going to happen and “how it ought 
to have been done” has expressed himself freely. 
All of this “ stuff” which lies before us is of little 
value except as possibly indicating that there were 
grounds for public apprehension, which may have 
had no other origin than the antagonism naturally 
engendered between a council and a bridge com- 
mission which trenched upon its functions. In ad- 
dition to what is stated in the published letter, the 
facts appear to be as follows, so far as we learn: 

When the engineer in charge of construction, 
Mr. Stauffer, took charge in 1870, “stone arches on 
pile foundations ” had been contracted for and work 
commenced, presumably on the plane of Chief Engr. 
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8. L. Smedley, now City Engr. of Philadelphia, 
Mr. Stauffer’s connection with the work ceased some 
two years since; any errors of construction are 
probably due to him, .and errors in design, so far 
as his judgment was free, to Mr. Smedley. The 
immediate cause of the failure of the arches may 
be due to some one else as it was clearly prevent- 
able. 

One end only of a single arch pier failed by the 
sinking of the piles under that end. The settle- 
ment first appeared in September, °77, but nothing 
was done to arrest it by the authorities until Feb. 
9th, six months after, although it appears that Chief 
Commissioner of Highways, Baldwin, called atten- 
tion to it some time ago. On Feb. 8th, only one 
crack had appeared in the intrados of the arch, 
about 144 inch wide and extending halfway across 
parallel to the springing line; the pier was entire- 
ly uninjured though one end had settled twenty 
inches, but the spandrel over the sinking end was 
badly crushed though not dangerously so. 

Now comes the curious part, the repairs. The 
haunches of the crippled arch were first unloaded 
by taking up paving, flagging, coping, etc. The 
foreman states that the flagging, etc., fairly “jumped 
out.” The crack rapidly increased in the arch and 
as there was no centering under it, it fell as a mat- 
ter of course, bringing with it eight sound arches. 
That the masonry was uncommonly good is shown 
by the behavior of this pier and arch and by the 
conditon of the fallen masonry, which show spand- 
rels fallen in one piece and portions of the arches 
in a single mass of the width of the bridge (55 feet) 
in length and 10 to 12 feet wide. 

The character of the ground on which the piers 
were founded was undoubtedly bad. It appears to 
have been thoroughly tested before the work com- 
menced so far as sounding by iron rods is adequate, 
but it further appears that “want of money for 
such a purpose— and the presence of water every- 
where — presented more elaborate investigation.” 
This implies that the investigations were insufficient. 
No money was at the disposal of the Commission 
for the sinking of test tubes or for other methods 
of investigation. In the light of what has occurred, 
this was certainly unfortuuate, as it would have re- 
moved all causes for doubt in the structure, so far 
as the failure of the foundation is concerned. That 
the investigation into the character of the substruc- 
ture was reasonably adequate for engineering re- 
quirements is uncertain. 

As bearing on the cause of failure of the pier, it 
is stated that an inch tube pushed down to the 
gravel strata spouted water to a hight of 15 feet 
for an hour. It would seem as if this pressure work- 
ing in the gravel might have loosened the material 
supporting the piles in eight years time. The tide 
hasalso been let in around the piers in the last two 
years and may have been effective also in loosing 
the material. If the frictional resistance of the piles 
(some tons) was thus destroyed, the weight on the 
toe of the pile would have been increased from 15 
to 23 tons, which may have proved too great for the 
strata in which the toe rested. 

The points of criticism may be briefly stated : 

1. The preliminary investigation was not suf- 
ficient to settle all doubts. 

2. The error of placing arches over ground 
known to be so treacherous. Plate girders would 
have been less expensive, or fewer piers and trusses 
might have been substituted. 

3. Error in using segmental arches under the 
circumstances, thus causing the failure of all in the 
event of the failure of one unless the piers were 
made of unusual thickness. A form of arch equili- 
briated under vertical forces alone, or nearly so, 
could have been adopted. 

4. A glaring and inexcusable error in the mode 
of “repairs,” precipitating the very danger which 
great care should have been taken to avoid. The 

crippled arch and sunken pier could undoubtedly 
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have been repaired without endangering the re- 
mainder of the structure. The engineers who are 
not responsible for the mode of repairs may safely 
congratulate themselves. 

On the 13th inst. Mayor Stokley sent a message to 
the Select and Common Councils, urging that im- 
medate action should be taken toward repairing the 
fallen structure, and tecommending, probably on 
the authorty of Chief Engineer Smedley, that the 
space be filled in solidly with earth, leaving a single 
span over the railway tracks, in place of rebuilding 
the arches. This is probably the least expensive, 
but could have been adopted originally as well as 
now. The earth will continue to settle in the bog, 
undoubtedly, and it will not do to put it up against 
the west abutment as that has been forced several 
inches toward the river. The following figures for 
repairs are given on the authority of the Chief En- 
gineer: Earth filling, at 30cts., $24,000; trestling, 
$6,000; rebuilding abutment, piers, new engine, etc., 
$36,000; two iron spans, $34,000; total, $100,000. 

The Mayor also calls attention to the tem- 
porary bridge over the Schuylkill at Market street, 
which, it is stated, cannot last over a year, and re- 
commends that povision be made at once for re- 
placing it with a substantial stone structure of at 
least a hundred feet in width. Other bridges over 
the Schuylkill, are reported as suffering more or less 
from settlement. The-western approaches of Chest- 
nut street bridge have settled, as have also the piers 
of the Pennsylvania Railway bridge. When the 
cribs for the Callowhill street bridge were built they 
sunk very deep. All this illustrates the great care 
which should be taken in founding piers on the 
shores of the Schuylkill, and it may be doubted 
whether anything short of the rock will prove en- 
tirely satisfactory. This, we understand, is but 50 ft. 
in depth, and it would seem asif the great cost of 
these Philadelphia structures would warrant the 
pneumatic system of foundations. 

In the mean time the Mayor has been “ inter- 
veiwed” by a Record reporter and fulminates some 
grand ideas. One idea is to construct two 30 foot 
culverts side by side, either on the eastern or west- 
ern bank of the Schuylkill, from Vine street to Wash- 
ington avenune, and to fill in the bed of the river and 
raise the whole place to the grade of the streets 
parallel to the river. Thus he proposes to do away 
with bridges that fall down, and reduce the heavy 
approaches and place the streets at one continuous 
grade. Another idea is to construct an elevated 
freight railway over the tops of the houses from the 
depot in West Philadelphia, to the freight depot at 
the corner of Sixteenth and Market streets. It is 
needless to say that the reporter has imposed on the 
confidence of the Mayor. 





We usually consider it not only our province 
but our duty to use such occasions as this as the 
text for some severe remarks, and take it for 
granted, in this day of engineering science, that 
there is no necessity for such catastrophies and 
that those in control of such structures are crimi- 
nally responsible. If the penality for such “ac 
cidents,” was death, we may be sure very few of 
them would ever eccur. The present case is light- 
ened in the public estimation by the fact that no 
deaths were caused, but as concerns engineers it is 
just as glaring as Ashtabula or Tariffville. 

The responsibility usually rests with the authori- 
ties who fail to employ competent engineers, who 
are too often a “nuisance ” to those officials; or, 
if they employ competent engineers, circumscribe 
them and limit their designs, so they can do little 
better than enter a protest. When the accident 
happens the engineer is often a convenient scape- 
goat, and is sometimes to blame. A “mysterous 
Providence” is also an important personage at 
such times, or perhaps, they “did the very best 
we knew how.” Barely six months have passed 
since a prominent Iowa official said of a defec- 
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tive culvert which washed out, causing a serious 
accident, — that few structures of this character 
had yet been built in the West, and they could 
not expect to build them as well as at the East 
until they had more experience. That railways 
do employ engineers who cannot build a culvert 
properly, because they never saw one construc- 
ted, is indeed the severest comment that can be 
made on the empyricism everywhere employed by 
officials, either through positive lack of discern- 
ment, or through a criminal disregard of the conse- 
quences which may follow from a cheap man. Pub- 
lic sentiment, as well as official ignorance, seems to 
require the employment of an “engineer” who can 
make an illuminated drawing, and is frothing over 
with ready-made “ opinions;” but to employ a man 
whose properly executed designs are above the pos- 
sibility of failure, would betray a lack of faith in 
an all-wise Providence. 





NEW WATER SUPPLY FOR HARTFORD, 
CONN. 





The special committee appointed to investigate 
the feasibility of obtaining water for the city of 
Hartford, Conn., from the Farmington river, report- 
edon the 11th, inst., concluding as follows: ‘“ Your 
committee report that the project is feasible; whether 
it is expedient at the present time to adopt this 
mode of furnishing the city with an additional 
water supply and constructing the necessary works 
thereupon, is submitted for the consideration and 
action of the court of common council.” The water 
is reported as pure as any “the city is now using,” 
and the whole cost of the scheme will not exceed 
$300,000 if the damages to mill privileges below the 
works are no® excessive. The place selected for 
pumping works is at the old canal aqueduct; first, 
because here is sufficient fall for water power; 
second, the aqueduct can be made available for carry- 
ing the water across the river ; third, it is most accessi- 
ble to the place in the divide selected as the best point 
at which to deliver the water; and fourth, by utlizing 
the old canal feeder, the race from the dam to the 
pumps can be constructed at least expense. 

The details of the scheme are best gathered from 
the reports of C. H. Bunce, city surveyor, and J. B. 
Francis of Lowell. Two routes for the rising 
main are surveyed from the old canal crossing; one, 
16,800 feet long, to “ Pratling Pond,” with a summit 
of 182 feet; the other, 8325 feet long, to the summit, 
238 feet above the pumps; the estimates are based 
on the latter. Theavailable fall is 34 feet. A canal, 
17,000 ft. in length, will be required from a low dam 
across Farmington river to the pumping station at 
the aqueduct. The canal will require suitable head- 
gates and waste-weirs, and if 10 feet deepsbould be 
10 feet wide at bottom and 50 feet at surface, or if 
8 feet deep should be 25 feet at bottom and 57 feet 
atsurface. The pumping station will include water- 
wheels, pumps, stand-pipes, air chambers, wheel- 
pits and building. The rising main should be 27 
inches in diameter. The source of supply is con- 
sidered reliable for six million gallons per day, 
except for a few days at low water. The estimates 
are as follows: 


See Oe ee ees $59,500 
Seth nbc tite Cidboe eaden 159,100 
Pumping Station and Dam........ 41,400 

$260,000. 


These estimates are solely to put the water into the 
reservoir. The excavation, an item of $143,000, is 
estimated at 40cts., which is probably excessive in a 
sandy soil. 





Carrarn MERRIm™AN, of the Revenue Marine 
Service, who was directed to investigate the wreck of 
the ill-fated Metropolis, says that “her rottenness 
was so apparent that there'way bit one opinion as 
to her unseaworthiness among the many persons I 


met on the ground.” In the investigation now 
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making in Philadelphia, one of the ownet# is reported 
as saying—“ Captain, if you meet with any accident 
during the voyage don’t make any half-way job of 
it; make a complete wreck of it.” 

We had hoped that this, like the typical railway 
or bridge accident, would prove to be what the law- 
yers term an “act of God,” and expected that the 
owners of the vessel, like their brother railway presi- 
dents, would come out with a card to the public 
thanking Providence that the disaster was no worse, 
and stating that its cause (so far as the public is 
concerned) is utterly inscrutable; and that the pul- 
piteer in his next Sunday’s sermon would preach 
from the text— The ways of God are past finding 
out.” It is needless to say that we have been doom- 
ed to disappointment, and it now looks as if some 
one was to blame. Let us hope that a forbearing 
public will not stone anyone's house, hang anybody 
to alamp-post, or compell any individual to commit 
hari kari, asis usual in such cases. 














































In another place will be found an able article on the 
plan (?) of James B. Eads for improving the Mississippi 
river, by Robt. E. McMath, C.E., Asst. Engr. to Gen. 
Simpson, in charge of the improvement of the Mississippi 
between the mouths of the Illinois and Ohiorivers. The 
article is addressed to the St. Louis Merchants’ Exchange, 
before whom Mr. Eads delivered his famous lecture on 
the 3oth ult., which was published in our columns of the 
7th inst. It has been much amplified since it was sub- 
mitted to that body, especially in its technical features, 
for publication in our columns. Our desire to present 
the article entire in this issue has crowded out much 
valuable matter which will appear in our next number, 
and lack of space postpones our comments to another 
occasion. Indeed, there seems very little additional to 
say, to impress more forcibly this side of the question. 
Whatever of fame Mr. Eads may obtain from his South 
Pass improvement, we fear will be tarnished by his 
present visionary and disinterested (?) scheme for the im- 
provement of the main river. 












EXTRACTS FROM ANNUAL REPORT OF 
COL. SIMPSON. 





ICE, 

From comments made last winter, it would seem that 
comparatively few comprehend the nature of ice-risks 
in the Mississippi, which are much more serious than 
would naturally be expected, considering only the lati- 
tude and mean climate at St. Louis. 

Ice forms along the margin of the river at a tempera- 
ture of about +-20° F. and below. Owing to the rapid 
current it is continually being detached, and as the tem- 
perature falls, the quantity becomes very great. By 
attrition between the masses it is reduced to the form of 
mush.ice, which in extreme cold becomes more compact, 
and when the river is full, heavy masses are cemented 
together under pressure by “* regelation.”. While mov- 
ing, the mass is often several feet in thickness and ca- 
pable of crushing vessels by pressure, when its soft con- 
dition and very slow movement scarcely suggest the 
thought of almost resistless power. In this state it ar- 
rives at some part of the river exceptionally narrow or 
shoal; in the former cese the mass is compacted together 
on the surface and solidifies very quickly under pressure; 
other ice following, piles upon its surface and is drawn 
under until a complete dam is formed and the ice is said 
to be gorged. This dam arrests both ice and water un- 
til the accumulated head furnishes energy either to 
break through the dam, cut around it, or to lift the dam 
high enough to detach it from the sides; when the first 
or last contingency occurs the movement is rapid, and 
no human device can avail to save whatever is exposed. 
During the last winter the gorge in Arsenal Chute was 
found by actual measurement to be 22 feet in depth, 
and the water-level, at one time. 8 feet higher at the Ar- 
senal than at Elwood street, Carondelet, 3 miles below. 
With these facts in mind. it is easy to understand why 
such serious disasters sometimes occur ; indeed the won- 
der is that anything escapes. 

The losses from ice at gt. Louis since 1865 must aggre- 
gate over $500,000. Should the opportunity now avail- 
able at Arsenal Island not be improved, and the chute 
be allowed to silt up, as would naturally result from a 
low dam, there would then be no o unity to secure 
a harbor of refuge within 30 miles of the city. I there- 
fore recommend the matter to the consideration of Con- 
gress, and those interested, as worthy a close examina- 

tion, 























HORSETAIL BAR. 
a stated in the last annual 
this locality was extremely bad during a great part of 
the season of 1876, furnishing occasion for much com- 
plaint, and criticism of the work which had been done 


the navigation at 


for its improvement. 
could be no dispute were, that after an unusually long 
high-water period, attended with very active erosions in 
the vicinity of Arsenal Island, (Horsetail being the 
natural place of deposit for this eroded material,) the 
bed of the river was filled with sand to the height of 
about 10 feet above low-water mark; the dikes at that 
time were none of them higher than 8 feet above low- 
water; it is therefore plain, that with a depth of chan- 
nel of only 6 feet and astage of water above 14 feet, the 
dikes could have been exerting no influence either bene- 
ficial or injurious; they, therefore, did not cause the 
difficulty, and are only chargeable with the failure to 
prevent it. 













































































































The facts concerning which there 


The work done in the years 1873 and 1874 was chiefly 


designed to relieve the difficulty at the then bar opposite 
oe Barracks. 


The difficulty now referred to was 
jocated nearly two miles farther up stream, a locality 


where previous to 1875 there had been no trouble since 
1870. 
works were commenced with a view to its removal ; this 
work, begun in October, 1875, had not progressed far 
enough to exert any appreciable influence when sus- 
pended in December for want of funds. No additional 
means were provided until the latter part of September, 


When this bar made its reappearance in 1875, 


1876. As soon as practicable after that date, work was 
resumed and vigorously pushed. Owing to the raising 


the dikes, and the fall of the river, a channel was scoured 
out which became available October 23, one month and 
two days after the work was begun. 


This channel gradually deepened until the close of the 


navigation, affording from 6% tog feet, which latter 
depth was maintained through the early spring of 1877, 
at stages varying from 8 to 12 feet. 
fore, acted promptly and satisfactorily, as soon as tke 
stage of water brought the channel within their influence, 
and continued to do so until the water rose to a stage 


The dikes, there- 


which prevented further observation or inquiry concern- 
ing them. 

As a result of the year’s operations, dikes 1, 2 and 3 
are raised to a height that will bring them into action 
when the river falls below an 18-foot stage, and we may, 
therefore, anticipate that the difficulties which were ex- 
perienced in 1575 and 1876, while the river was falling 
from 15 to g feet above low-water, will not be repeated 
in the same locality. There is, however, a possibility 
that there may be trouble farther down stream, owing to 
the insufficient height of dike 4 and incomplete state of 
dike 5. With the means now on hand it is the intention 
to resume work with the expectation of being able to 
prevent serious trouble, if there should be a tendency of 
the mean-stage channel to run across dike 4, which is 
the only danger anticipated. 

Dike 5, as has been stated in previous reports, crossed 
a small tow-head, which last year proved a weak point, 
the tow-head being cut in two just below the dike, and 
producing a break in its continuity, which it will be neces- 
sary to fill. When this dike is restored and dike 4 
raised, (which last need not be done unless the tendency 
of the channel demands it,) the system of dikes perpen- 
dicular to the current will be practically complete to an 
extent justifying the commencement of a training wall 
to connect the outer ends. 

In European river improvements these training walls 
have been found necessary to success, and this improve- 
ment has often been sharply criticised because all the 
work hitherto done has been upon a series of perpen- 
dicular dikes or wing-dams, which, of themselves, have 
been always found unsatisfactory, and the question is 
often asked, why the longitudinal dike has not been 
built. The reason is, that in all cases the longitudinal 
dike must be connected with the bank by cross-dikes, 
and the order of constructicn must be governed by 
circumstances. Ina narrow stream, where the longi- 
tudinal dike can in no place be more than a few hundred 
feet from the bank, the construction of the cross-dikes is 
a matter so easy that they may well be made numerous, 
avd be built as the longitudinal dike progresses, or even 
after it. But in a wide river, where the improvement 
contemplates narrowing the bed nearly one third, or 
even one-half of its width, it would not be prudent to 


estimates, it is necessary to conduct the work so as to 


done another way. 
If, then, but one kind of work can be done at a time, 
which is the better ; 


tudinal dike high and massive ? 


tion of order of construction, for a low training 








training wall has never distinctly appeared in the esti- 
mates, being classed with protective works, estimated in 
the aggregate at $4,000,000, (see Report of Chief of 
Engineers, 1875, volume 2, Appendix C C, page 492 ;) 
this particular estimate is $126,000. The wall, as esti- 
mated, is <lesigned to restrict the channel within the 
lines at low-water, but not to be high enough to be itselt 
exposed to injury by ice. 
ssensatalipealiidlpnciencin 


FALL OF THE SOUTH STREET BRIDGE. 


To the Editor of the Press: 

Sir; So many wild rumors are afloat as to “ what 
manner of foundations was under the falling arch-pier 
at South-street Bridge,” and as to the cause of the dis- 
aster, that I feel called upon, as the “engineer in 
charge” of that work, to explain to the public what 
really was done by those who were responsible for these 
same foundations. We all know “just why the thing 
happened ” after the damage is done, but it is well to 
have correct data to start our reasoning upon. 

As nearly every reporter has truly expressed it, the 
ground on the west bank of the Schuylkill is * notori- 
ously treacherous.” But this fact was known and fully 
appreciated by the builders before the arches were 
erected. The contract called for “ stone arches on pile 
foundations,” and it only remained for them to put 
them in as well as possible. 

The rock underlying this region descends rapidly 
from the ‘east bank of the river until it reaches a point 
some distance west of the west main river abutment, 
where it is deepest, being over sixty feet below the sur- 
face of the “ meadow,” and ascends as rapidly until it 
reaches the surface again west of the bridge proper. It 
forms a ‘ pocket” in fact, filled with a soft alluvial de- 
posit, interstratified with layers of very Akard yravei of 
varying thickness. 

Soundings with an iron rod were taken all over this 
ground before any work was commenced. Want of 
money for such a purpose—and the presence of water 
everywhere—prevented more elaborate investigation ; a 
fatal economy, as it has proven. 

In driving the piles for the West river abutme:t the 
gravel strata spoken of were first encountered, and so 
hard were they that ordinary pile timber would not stand 
the blows from the 2,000 pounds hammer and 40 feet 
drop of the heavy “driver” used. Mr. Murphy, the con- 
tractor, had the shattered piles drawn and substituted 
piles of Nova Scotia spruce pine, which are so tough as 
to be practically “ unsplitable.” With these, by per- 
sistent hammering, we penetrated the uppermost and 
thinner layers « f gravel, and only stopped when we could 
drive the piles nofurther. Each : nd every pile under 
the structure had four final “test blows” applied from 
the 2,000 pounds hammer and the full height of the 
**drop,” and if it did not descend more than one inch in 
these four blows it was considered home. 

These piles, when driven, were cut off two feet below 
low-water mark, and the material excavated 2% feet 
below the head of piles. This space was filled with cen- 
crete. Under the arch piers the piles were driven three 
feet apart from centre to centre. Each pier has under 
it $4 piles, except the oneimmediately west of the falling 
one, which is founded on gravel, and has no piles. On 
top of the piles wasa double course of 8 by 12-inch 
grillage, rag-bolted to the pile-heads, and the interstices 
filled likewise with concrete. Over all was a platfor g 
60 by 10 feet, made of ‘wo courses of 3-inch hemlock 
plank, spiked diagonally to the grillage. This plattorm 
carried the foundation-masonry. To recapitulate, I ex- 
| tract from the working plans and monthly estimates in 
the Survey Department the following as the return of 
material under the pier which failed : 

84 piles, average diameter 10 inches. 














follow the precedent of smaller streams tov closely. 
With unlimited supplies of means it might be possible to 
carry on both kinds of work with equal steps; but, (as 
is the case with all Government works in the United 
States,) when appropriations bear no fixed relation to 


secure results, although the conductor may be well aware 
that under other conditions the work could be better 


to build cross-dikes first, which 
will have a certain effect in pushing the channel toward 
its desired position, though not as complete as desired, 
and await the opportunity to construct the training wall; 
or to build the wall first, which for great part of its 

th must be far out from the bank, and incur the 
probability of the channel getting upon the wrong side 
of it, a danger only to be averted by making the longi- 


The contemplated training wall in this case must 
eventually extend from the ferry dike, opposite Caron- 
delet, to the western side of Carroll’s Island, opposite 
quarantine, a distance of 21,000 feet. Consideration of 
its cost per running foot will sufficiently answer the ques- 
wall will 
cost $5 or $6 a foot, and the higher near $20. This 
answer was ana is deemed conclusive. The cost of this 


74 cubic yards concrete. 

559 cubic feet gillage, 8 by 12-inch hemlock. 

3,660 feet, b. m., platform, 3-inch hemlock. 

195 cubic yards foundation-masonry. 

128 cubic yards granite ashlar. 

If more could have been done under the same cir- 
cumstances to secure a perfect foundation, I must con- 
confess engineering theory and practice is much at fault. 

The further rumor that the piles were overluaded is 
easily disposed of. The greatest weight that can be as- 
sumed as being carried by any one pier is 2,000 tons. 
This is distributed over 84 piles, and would give a load 
of 24 tons to each pile. By the rules of Rankine and 
Rondelet the safe load on these same piles would be 40 
tons to each pile; and, in fact, each pile under the Lon- 
don and Blackfriars bridges across the Thames carries 
80 tons, so that under the arches at South street the 
piles only have about one-half their theoretical safe load. 

The piles under one end only of this pier sank (the 
north end), and the fact that, up to last Friday, not a 
mortar joint in the pier had cracked, proves the stiffness 
of the platform, &c., under the masonry. 

Why all this should happen after the work had stood 
firmly on its pins for nearly eight years; why it should 
occur at a pier within fifty feet of known safe ground— 
and not nearer the river, when the piles were driven in- 
to forty-five feet of worse appearing material, and why 
one end only should sink and the other not, I leave to 
older and wiser heads to explain. My only purpose is to 
make public the method actually pursued—and to puta 
stop to “guessing.” For the efit of all who may 
have similar work todo, I trust a thorough examination 
will be made into the material underlying the mischief- 
making pier. Itis hardly necessary to explain that the 
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failing of anyone pier in the line of segmental arches 
insusured the destruction of every arch between the abut- 
ment piers. Whether timely precautions would or would 
not have averted and prevented nine-tenths of this 
costly disaster, it is not for me to say. 
Yours, very truly, 
D. McN. STAUFFER, 
Late Engineer in charge of South-street Bridge. 
PHILADELPHIA, Fed, 13, 1878. 
——_——o- >> —_____—_— 


EDINBURGH PHILOSOPHICAL INSTITU- 
TION. 





PROFESSOR FLEEMING JENKIN ON DOMESTIC SANI- 
TATION, 

Last night, in Queen Street Hall, Professor Fleeming 
Jenkin delivered to the members of the Edinburgh 
Philosophical Institution the first of two lectures on 
** Domestic Sanitation.” The Professor began by stat- 
ing that the object of his lecture was to enable his 
hearers to judge whether the sanitary arrangements of 
their own homes might be considered satisfactory. He 
did not propose to lay down a rigid code of rules, ac- 
cording to which the most perfect possible new house 
might be built in the most perfect possible new town. 
Neither could he hope to convey such technical knowl- 
edge as would enable them to design and specify new 
works, or even to contro] the tradesmen and workmen 
who carried out alterations. For this purpose profes- 
sional assistance was essential, and at the close he 
should suggest one means of procuring this assistance. 
He hoped, however, to be able to show that the condi- 
tions of a healthy dwelling might, at no great cost, and 
with no complicated apparatus, be secured in the houses 
actually occupied. In Edinburgh, for the most part 
the subsoil drainage and the construction of the wails 
and floors of houses was good ;_ but the internal sewer- 
age and internal arrangements for water supply had, as 
in most towns, been executed at a time when sanitary 
engineeri) g was very imperfectly understood; conse- 
quently, very serious mistakes had been made. Sani- 
tary science was now established on a fairly sound basis, 
and the germ theory, or theory of septic ferments, had 
explained much which used to be obscure. This theory 
explained how it was that families might in certain 
cases live with fair health for many years in the midst 
of great filth, while the dwellers in large and apparently 
clean mansivns were struck down by fever and diphtheria. 
The filth which was found compatible with health was 
always isolated filth, and until the germs of some specific 
disease were introduced this dirt was merely injurious, 
not poisonens, The mansions which were apparently 
clean and yet fever-visited were found to be those in 
which arrangements had been made for the removal of 
offensive matter, which arrangements served also to dis- 
tribute poison germs from one house to another—from 
one room to another. These mansions had long suckers 
extended from one to another through the common 
sewer. Through these suckers, commonly called house 
drains, they imbibed every taint which any one house 
in the system could supply. In fact, arrangements were 
too often made which simply laid on poison to bed- 
rooms just as gas or water was laidon. He had known 
an intelligent person to declare that no harm could come 
up a certain pipe which ended in a bed-room, because 
nothing offensive went down, That person had never 
realized the fact that his pipe joined another pipe which 
again joined a sewer, which again, whenever there was 
an epidemic in the neighborhood, received innumerable 
poison germs; and that, although nothing more serious 
than scented soap and water went down, the germs of 
typhoid fever might any day come up. The first sani- 
tary principle in a town house was this—let each man 
cut off entirely the gas evolved in the common sewer 
from his house. He thus isolated his house as a whole. 
Let him next isolate al] tainted matter going out of his 
house from the air and water which came in. The iso- 
lation or disconnection from the sewer must be such as 
to prevent any gas or air out of the sewer from entering 
the house; while at the same time arrangements must 
be made by which all liquid refuse might most rap- 
idly quit the house and reach the sewer. Professor 
Jenkin explained several designs by which this desirable 
object could be practically ensured, all of which had 
these features in common—a double trap between the 
house and the sewer, with a considerable opening to the 
outer air between those traps. He showed experiment- 


ally the action of this device, and explained what a 
water trap would do, and how it occasionally failed, so 
that no trap could be trusted by itself to cut off the 
house from the sewer. He also warned his hearers that 
there were many false guides on this subject, and that 
dangerous plans were often forced on the notice of the 
public. He also stated that an extraordinary number 
of cases had been brought to his notice of houses which 
were nominally connected with the sewers, but from one 
cause or other were not really drained at all—imperfect 
first construction, misuse, settlements of houses, and 
kitchen grease were the chief causes of this vital defect. 
These facts rendered periodical inspection quite neces- 
sary. With such a trap as he had described, this inspec- 
tion was made in a few minutes. Professor Jenkin 
next passed to the consideration of the internal fittings, 
and explained the arrangements necessary to prevent 
the contamination of incoming air and water by dirt 
and taints arising inside the house. On a large diagram 
he showed the several systems of pipes within a honse. 
One system marked in red showed the pipes which re- 
ceived foul matters. A system marked in blue showed 
pipes used to ventilate this red system. The essential 
condition of safety in the internal fittings of a house was 


ever be contaminated by connection with either blue or 


pipes which received dirty water which was not neces- 


















that no air to be breathed, no water to be drunk, should 
red systems. Then in yellow was shown the system of 


sarily foul. This system of pipes coming from baths, 
washhand basins, kitchen sinks, etc., was far less dan- 


gerous than the red or blue systems, and should be 


carefully isolated from these. Lastly, a white system 
showed the water supply, which under no circumstances 


should, by overflow pipes or otherwise, ever touch the 


red, blue, or yellow systems. In conclusion, Professor 


Jenkin gave the following as the main points for con- 
sideration in an old house: 1. Does the sewage really 


leave the house and reach the drain? 2. Is the house 


drain so trapped and ventilated that no gas frum tke 


common sewer can ever enter the house? 3. Are the 
pipes thrcughout the house so tight and so designed 
that neither sewage nor gas escapes from them into the 
house? 4. Is the water storage so arranged that the 
incoming water cannot possibly be contaminated? 
These points could be ascertained by practical experi- 
ments without tearing down wookwork or pulling up 
floors. The following were said from experience to be 
the most common dang:rs: (1) Complete stoppage 
of the drains by kitchen grease or rubbish. so that the 
house was not drained at all, but deposited its filth 
through leaky drains in the basement; (2) absence of 
traps and ventilation, so that sewer gas habitually 
escaped into one or more rooms; (3) old systems im- 
perfectly cut off when improvements had been intro- 
duced; (4) cisterns storing water so placed and 
arranged that filth was being perpetually introduced 
into the water drunk. No great expense and no com- 
plicated or patented arrangements were required to 
remedy these evils ; but the application of the principles 
to particular cases did require skilled advice and con- 
tinual inspection. It was not sufficient that pipes and 
drains should once be putin proper order. Drains 
were choked, pipes broken and eaten through, ventilat- 
ing openings were stopped up, alterations were thought- 
lessly made, and hence inspection was the only possible 
safeguard. Official inspection could hardly be recom- 
mended. A strange contrast was forced on Govern. 
ment officers; they laid down general principles so 
severe that to put them into practice would involve the 
destruction of all existing towns, and then, if asked to 
frame positive laws to be obeyed under penalty, they 
imposed conditions so easy that no safety was given. 
The cause of this was so obvious as to require little ex- 
planation. The only objection to voluntary inspection 
lay in its expense, and in the difficulty of selecting an 
adviser. The idea had occurred to Professor Jenkin 
that these two difficulties could be removed by the for- 
mation of a Sanitary Protection Association; and this 


idea had met with cordial approval from a number of 


leading men in this city. With their assistance a con- 
stitution had been framed, and the inhabitants of Edin- 
burgh were now asked to give the plana trial. By 


taking advantage of the principle of co-operation, engi- 


neering advice could be obtained cheaply, and the re- 
sponsibility of selecting the officers of the Association 


would lie with the council of the Association. The 





names on the committee of management would be a 
very sufficient guarantee that nothing rash or ill-con- 
sidered would be attempted. In framing the scheme the 
Professor had met with the most cordial assistance from 
the officers of the municipality, especially from Dr. 
Littlejohn; as also from Councillor Gowans. It was 
hoped that* the Association would benefit not only its 
own members, but also the poorer classes of the com- 
munity. Further details as to the manner in which the 
scheme was to be worked would, he intimated, be given 
in his next lecture. The Professor was listened to 
throughout with the closest attention.— Scotsman of 
Jan. 23d. 


[An outline of the proposed working of the Association 


announced at the close of the lecture will be found in 
last week's issue.] 


—————_>-o—___——_ 


BOOK NOTICES. 





A MANUAL OF HEATING AND VENTILATION in their 
Practical Application for the use of Engineers and 
Architects, Embracing a Series of Tables and Formu- 
las for Dimensions of Heating, Flow and Return 
Pipes, for Steam and Hot Water Boilers, Flues. etc., 
etc. By F. Schumann, C. E., U.S. Treasury De- 
partment, Author of “Formulas and Tables for 
Architects and Engineers.” [(D. Van Nostrand. 23 
Murray St.. New York, 1877—90 pages, 12 mo; 
price $1.50.] 

This valuable little book belongs to the ready refer- 
ence class and is replete in tables and formule, and 
is amply illustrated. Itis meritorious in that it is not of 
the kindergarten class, but pre-supposes, some theor- 
etical knowledge on the part of its user. 





FORMUL& FOR THE CALCULATION OF RAILROAD Ex- 
CAVATION AND EMBANKMENT AND FOR FINDING- 
AVERAGE HauL. By John Woodbridge Davis, C. E. 
{second-thousand, Gillis Brothers, 75 Fulton street, 
New York, 1877; 107 pages, octavo; price, $1.50.] 
The Engineer who has taken out earth-work quan- 

tities and who has laboriously computed tables for 
special classes of work, will best appreciate the value of 
this book. The author claims that “this book was 
written by a practical man for practical men” [whatever 
that may mean]; that “in every case he has made his 
formule to fit the ground: he has not required the 
ground to fit his formule "; special merits for his dis- 
cussion of irregular volumes, and “ absolute accuracy,” 
joined with brevity. Perhaps he claims too much. 

The best comment which can be made upon the book 
is that in less than a year the first edition is nearly ex- 
hausted, and that many of our first engineering schools 
have adopted it for a text book. 

It is well gotten up, sufficiently illustrated and not 
unnecessarily prolix. Engineers can safely place it in 
their collection of works upon this subject. 


IMPROVEMENT OF THE MISSISSIPPI, MISSOURI AND 
ARKANSAS Rivers, Dec. 10, 1877 ; 2 pages. 


The expenditure of $10 ,ooo granted last year is ac- 
counted for, and a farther appropriation of $60.000 
asked for, chiefly for removing dangerous bars and 
snags. 





REPAVEMENT OF PENNSYLVANIA AVENUE, WASHING- 
TON, Dec. 10; 3 pages. 


Simply a reference to the previous report of Dec. 20, 
1876, containing much of value on the different kind of 
pavements, and a financial statement. 





ANNUAL REPORT OF A. N. DAMRELL, Capt. of Engrs, 
upon the work of Improving Mobile Bay ; 3 pages, 
Dec. 7, 1877. 


The work of opening a 13 foot channel 300 feet wide 
from Mobile river to Mobile Bay is finished. The work 
was commenced in 1870; 1,303,581 cubic yards have 
been removed at an expense of $390,169.55, including 
wrecks and jetties, er at 28 cents per yard, including 
engineering and incidental expenses. The original -esti- 
mate of the total cost in 1870, for a 250 foot channel 
over Dog River Bar and 200 feet for Choctaw Pass, was 
$774,315.52, but was revised in 1873, at $589,237.69. 
The channel is cut 300 feet wide through Choctaw Pass 
and 200 feet through Dog River Bar; cost, including 
expenditure by State of Alabama, $460,719.55, a gratify- 
ing reduction from the original estimate. A channel 
sufficient to admit all vessels’ to the city wharves is 
recommended, and an appropriation of $10,000 to com- 
mence the work is asked for. 
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REPLY TO THF. ADDRESS OF JAMES B. EADS 
BEFORE THE ST. LOUIS MERCHANTS’ 
EXCHANGE. 


necessities of the service demand. There is then a class 


are in included when slurs are cast upon “ government 
engineers,” and who know, better perhaps than any oth- | 
er class, the merits and defects of the method in which 
our public works are conducted. If the question of | 
the re-organization of this department of the pub- 

lic service was under discussion much might be said 

pro and con on the question whether the military con- 

nection is the best possible? but that question has not 

been raised as yet, and its discussion would be untime- 

ly and impertinent. 

The real question now at issue, when stripped of all 
claptrap, is whether the improvement of the Mississippi 
is to be made like a champion’s belt and be retained by 
the inner subject to the challenge of every comer toa 
Plainly, if Mr. Eads 
may with propriety ask that his claims for an exclusive 
contract to improve the Mississippi from St. Louis to 
the sea be heard, then every other man, who can gain 





BY ROBT. E. MCMATH, C. E, 
To the President and Directors of the St. Louis Mer- 
chants’ Exchange: 

Sirs:—When interests and opinions clash, the din 
may not be agreeable to bystanders whether interested 
in the matter at issue or not; but those who know that 
their interests are at stake will patiently endure the dis- 
comfort and watch without weariness every phase of 
the contest. Upon the bare question of the truth or falsity 
of a theory concerning the mode by which the water of 
the Mississippi carries its sediment, or concerning 
the distinction between the ratio of quantities and the 
measure of the quantities themselves, or concerning the 
first enunciation of a project, you as individuals, per- 
haps, certainly as a corporate body, would take no in- 
terest whatever. But when those abstract and personal 
questions take hold upon a matter which effects in a 
general, but palpable way, the interests of every one in 
a community, and especially those who conduct the ex- 
changes of that community, ther what was before ab- 
struse and uninteresting becomes the common topic of 
thought and conversation, Such a case is presented 
now in regard to the improvement of the Mississippi 
river, —a matter in which this community, our co-citi- 
zens in the valley, and every one everywhere who needs 
the food or other product of the valley, are deeply in- 
terested. 

After many years of hesitancy and dispute as to con- 
stitutional power, the country, at the close of the war of 
the rebellion, entered upon internal improvements as a 
fixed policy ; but the purpose was formulated only in 
general terms, and for a time at least, it was a necessary 
consequence of the newness of the policy, that it should 
be fitful, unsteady, wanting in method, and imperfect in 
But it would have been impolitic and unwise 
to have deferred action until all the machinery was per- 
fected, which was required to apply the means to the 
accomplishment of the end to the best possible adven- 
tage. So now it would be impolitic and unwise to sus- 
pend active operations, which are produciug tangible 
beneficial results, while new and better machinery is be- 
ing devised and prepared for use; granting that exper- 
ience has shown the old machinery to be so radically 
defective that it cannot be utilized by removal of defect- 
ive parts and gradual substitution of such as may be 
better designed for the purpose. 

In the earlier days of our nation’s history, there were 
no schools in the country where an extended course of 
engineering was taught, except the Military Academy at 
West Point ; when, therefore, a demand for the services of 
civil engineers was developed, many officers left the army 
to fill the places which were open, and which few, except 
those who had been trained for the army, were prepared 
to occupy. When the first public works were under- 
taken by the Government which were civil rather than 
military in their character, the Government could not do 
otherwise than to put the works in the charge of the of- 
cers of the Engineer Corps of the army, who in time of 
peace and by reason of the slow prosecution of fortifica- 
tions were not actively employed in strictly military 
duties. In process of time the establishment of 
schools for engineering has removed the necessity for 
employing army engineers upon civil works, but the 
practice has continued up to the present time. As the 
growth of public works in number and importance was 
not attended by a corresponding increase of the Engi- 
neer Corps, there came about the necessity for the em- 
ployment of a number of civil engineers, who are class- 
ed as assistants at several grades of pay, but have no 
recognized place in the organization of the Engineer 

Bureau, as it is known in law. According to a report 
mage by the Chief of Engineers in 1876, (Ex. Doc. No. 
171, 44th Congress, rst session) the number of com- 
missioned officers belonging to the Corps was then 107, 
of whom 69 were assigned to duty for which it was pos- 
sible they might employ civil assistants. There were at 
that time, April 27, 1876, 134 persons employed who 
were classed as assistant engineers, and 121 under the 
related headings topographers, inspectors and draughts- 
men; making a total of 255 civilians who, in the ordin- 
ary use of the term in the United States are called en- 
gineers. These numbers vary from time to time as the 









new contest for its possession. 










the popular or congressional car by genuine merit or 
plausible sophistry, flattery. appeals to local prejudice 
or judicious distribution of the stocks and bonds of a 
new “ Mississipi Company,” placed where they will do 
the most good, has equal right and privilege before and 
after Mr. Eads secures his contract. Allow this and 
the improvement of the Mississippi will become the 
synonym of plunder and fraud; the base will prosper, and 
no honest man profit, and no community bear a heavier 
burden of loss than St. Louis. 

Passing to the consideration of Mr. Eads claims to 
have his plans for the improvement of the Mississippi 
brought “ prominently before Congress and the people 
of the Mississippi Valley,” he plants himself decidedly 
upon the proposition “that the relation between the 
quantity of sediment suspended and the rate of cur- 
rent is an intimate and direct one,” adding, “If I am 
wrong the system I am proposing is utterly worthless,” 
etc. To make the issue direct and unequivocal between 
him and me, I undertake to prove: first, that his funda- 
mental proposition, while strictly expressing a general 
truth in its terms, is wholly wrong as explained and il- 
lustrated by himself; second, that though his theory be 
worthless the plan proposed has the merit of entire prac- 
ticability unon paper at least; third, that neither theory 
nor plan weve originated by him, which accounts for the 
apparent anomaly of his bringing a sound thing out of 
an unsound. 

Let us collect the fragments of his theory as scattered 
in his late speech, (using the report published in the 
Missouri Repudlican of January 31, 1878) and put them 
together : 

“ The river through its alluvial district will not toler- 
ate a current that 1s too rapid for its needs. No engi- 
neer can permanently maintain one init. * * * * 
And in like manner no engineer can permanently slack- 
en the current. * * * * Gravity is the force im- 
pelling the water, while the friction of the bed is the 
chief element which retards it * * * * For, 
mark you, the river must have a certain rate of current. 
It will have it, and no man need waste his time in de- 
vising schemes to prevent it. A certain rate of current 
is necessary for its very existence, as you will presently 
see ; for its tributaries are annually pouring into its bed 
their burdens of sediment, and it must discharge this mud 
and sand into the sea or its own channels will become 
choked up. And it is equally important for it that the 
current be not too great, for it would then have its allu- 
vial bed cut out, enlarged and unfitted for the purpose 
for which nature designed it. 

“We shall see that the Creator has, in his mysterious 
wisdom, endowed the grand old river with almost sen- 
tient faculties for its preservation. By these it is ena- 
bled to change, abandon or alter its devious channels, 
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the force which impels its floods to the sea that its cur- 


modified, by the ever changing conditions with which it 
is surrounded. 
“The self-regulation of the current is accomplished 


ume. 
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ly upon its velocity. 


ment.” 












































and elevate or lower its surface slopes, and so temper 





rents may be regulated accordingly as its needs are 







by the power which nature gives to flowing water, to 
transport sand and earthy matters suspended in its vol- 
The river water is consequently charged with this 
solid matter, and its power to transport it depends whol- 
* and that the slight- 
est check in the current will cause a deposit of sedi- 











These fragments, scattered as they were when utter- 
ed, have been condensed by the undiscriminating hand 
of a reporter and furnish very insufficient data from which 
reconstruct the full theory. Memory of what was actu- 
ally said and the help of the previous writings of Mr. 
Eads make it possible to state his theory briefly thus: 
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1. That rivers traversing alluvial beds at every point 


of civil engineers, respectable in numbers at least, who of their length always bear the full load of sediment 


which can possibly be borne by a current moving at the 
velocity existing at any time,—the load varying with the 
slightest change of velocity. 

2. This relation between load ane velocity is modified 
by depth, the quantity of sediment diminishing as 
depth increases, and increasing as depth diminishes. 
Mr. Eads uses rate of current instead of the term volocity; 
but it is not possible that he means anything different 
from what is usually understood by velocity, and the 
latter term is preferred as being of the one commonly 
used in discussions of these matters. 

It will rid the subject of some of its obscurities if we 
consider for a moment what is meant by the term “sedi- 
ment;” primarily it means settlings ; thence matter which 
separates from a fluid and falls to the bottom; next, 
matter suspended in a fluid but which may be separated 
from it by settling. Take a number of glasses of Mis- 
sissippi water direct from the river, empty one immedi- 
ately and a few grains of sand will remain in the glass. 
Pour the water from another in an hour and a muddy 
mixture remains behind. Let another stand a week and 
the water will be comparatively clear and a stratum of 
mud finer than before covers the settlings. Let one 
stand for months and no appreciable addition will be 
made to the sediment, but a cloudy want of transpar- 
ency tells that all the matter in suspension hes not fallen, 
and, moreover, will not if the test be continued for 
years. Were the water to become perfectly clear to the 
eye, still we know that it will contain lime, salt, iron 
and perhaps, a dozen other substances not chemically 
united to the water or necessarily with each other; this 
state of suspended matter is called solution. The dis- 
tinction dissolved and suspended matter 
is undefined and depends upon the minute division 
of the matter. Suspended matter is considered to be 
upheld by mechanical action derived from the mo- 
tion of the fluid ; dissolved matter is held by “molecular 
attraction.” 


betweea 


No man can draw a line separating the 
two states, and no wise one will now affirm positively 
that there is any real distinction. Be this as it may, 
well within the limit of suspended matter we find, in 
our experimental glasses above, appreciable quantities of 
matter held for days when the water was as near a 
state of absolute rest as is possible, certainly without cur- 
rent. Therefore the adjustment of quantity of sediment 
to the velocity is not instantaneous, nor approximate 
thereto, in the case of very finely divided matter. 

The alluvial bed of the Mississippi varies widely in 
its composition, but the theory as stated by Mr. Eads 
makes no provision for variation in character, state or 
kind of material. Going out in a skiff upon the river in 
front of St. Louis, you first notice that the water on the 
St. Louis side is exceedingly filthy from sewage con- 
tamination ; next, when clear of garbage and the inky 
sewage, the natural muddy color of the Missouri is 
recognized; about midway this muddiness fades and a 
few strokes of the oar will take you into the brownish 
water of the Mississippi. Put out floats and you will 
find no perceptible difference in the velocity of the wa- 
ter which is very muddy and that which is comparative- 
ly clear ; if any difference be found it will be that the east 
or clearer side is the more rapid in front of the central 
part of the city, which condition will be reversed if we go 
either above to the Water Works or below to Caron- 
delet. Now according to Mr. Eads’ theory it should be 
impossible for two threads of water to move over an al- 
luvial bed with equal velocity, and equal depths, and 
they not carry an equal quantity of sediment in sus- 
pension ; but here we have a case, (which few people in 
St. Louis have failed to notice, and which, if they have 
not, they may observe for themselves any calm day), 
two bodies of water flowing side by side over a common 
bed and with a common velocity and depth, and will 
any One say the loads of sediment are equal? Take 
another case, which must by this time be a familiar one 
to Mr. Eads. The current through South Pass and the 
jetties must meet at some point the incoming flood tide, 
which must check the velocity for it alters the slope for 
miles. Has Mr. Eads found as yet the locality where 
the inevitable deposit is made? As this point where in- 
coming tide meets the outgoing current of the river is 
somewhat difficult to locate theoretically, we will turn to 
that spot where at times a serious check is given to the 
current by the waves of the gulf, (‘‘and please remem- 
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ber” he says “the slightest check of the current will 
cause a deposit of sediment”), at the sea end of the jet- 
ties. Is such a deposit made there or in the immediate 
vicinity? If there is not the theory is false, unless some 
new and external force is brought into action. As no 
such external force was known to exist at the time the 
jetty project was undertaken, (or for that matter, now) 
it is not easy to understand him: 


**My hopes of success at the jetties were based upon 
the fact that it does exist, as I have stated, and that 
the slightest check in the current will cause a deposit of 
sediment.” 


If a hypothesis is allowable we may suppose that 
when the proposition of Col. J. G. Barnard that the 
mouth of the Mississippi be improved by jetties, in his 
minority report, January 29, 1874, was adopted by Mr. 
Eads, he thought it necessary to have a theory to pre_ 
sent before the public as the scientific basis of his prac. 
tical proposition. Finding that the theory presented by 
Mr. Login in his papers read before the British Associa- 
tion in 1868 and 1869 was a plausible one he adopted it 
also without stopping to consider whether the theory 
and plan were consistent. They are not, and it may 
here be said that the theory uf M. Lechalas, published 
in 1871, would have served the purpose a great deal bet- 
ter. 

Mr. Login stated three propositions, (Zngineering, 


June 18, 1869, Vol. 7, page 412): 

“ First. That all streams ‘n train of given velocities, 
cf given depths, can only hold in suspension a given 
load of a given description of solid matter ; any increase 
to the velocity must cause a tendency to scour, and any 
decrease to deposit. 

“Second, Thatall streams in train, that is, having their 
proper load of solid matter, with the velocity (supposing 
it to be constant, but the depth changeable) will by any 
increase to the depth have a tendency to deposit a_ por- 
tion of thei: load, or by diminishing the depth there will 
be a tendency to abrasion. That is, a comparatively 
deep channel can pass off at greater velocities a stream 
holding the same proportional load of solid matter in 
suspension as a shallow one, without necessitating a 
change in the load to be transported. 

“ Third. That as a certain power must be exerted in 
holding solid matter in suspension the flow of the water 
must be somewhat retarded by having to exert this pow- 
er, and though even the most careful experiments may 
not, under ordinary circumstances, be able to determine 
this ratio, yet such retardation will be propotionally 
greater according to the ,reater load held in suspen- 
sion. 

“ Lastly. That as water does not flow in straight 
lines, but probably describes some such figure as the in- 
volute of a circle, the shape of the cross section of a 
stream may be changed to suit certain engineering works 
without danger, so long as the surface slope of the 
stream in flood is not changed.” 


The similarity of the first two propositions with Mr 
Eads’ theory shows one to be taken from the other, let 
the dates settle which. And the very fact that Eads re- 
jects or at least makes no mention of the third proposition 
looks very much as though he had read also the editor's 
comments on Mr. Login’s theory in Engineering, June 
25, 1869, Volume 7, Page 423. The editor, aftera 
short discussion, rejects that part of the theory which 
asserts that the transport of solid matter in suspension 
absorbs energy and is at the expense of velocity ; he 
(the editor) was misled by looking too intently at the 
undoubted fact that floating bodies slide down the liquid 
hill by their own gravity, forgetting that muc and earth 
in suspension diminish the fluidity of water which must 
retard the flow. 

The fourth or lastly clause of Mr. Login does not 
seeem to imply that a proposition to reduce the slope 
as a practical engineering measure is a legitimate growth 
from the theory as interpreted by its author. The the- 
ory is based upon a generalization to the effect that op- 
posing or contrary natural forces must either neutralize 
each other or the residium be expended in work within 
or without the bodies through which the forces act, and 
ignores the elements of space and time, assuming a mo- 
mentary equilibrium instead of a mean balance of 
forces. Positive and negative and electrical states tend 
continually to a restoration of equilibrium or a return to 
a neutral state, but that equilibrium is never perfect. 
Certainly there is a limit to its distarbance, but neither 
man nor his works can safely stand in the way of the 
pulsations. So in the case of velocity and load carried 
by running water, there may be a neutral line, above or 
below which the variations undulate; but the undula- 
tions themselves are greater than the changes which 
man can produce by artificial change of the conditioning 
ele ment, velocity. 


a = a 


Now I weuld not be understood as meaning that Mr. | be seen, by referring to Chapter II, that an analysis of 
Eads ever claimed his theory to be original, but he has | the distribution of the sedimentary matter held in sus- 
allowed his friends to ascribe to him the merit of having | P&?S!0® leads to the same conclusion by establishing 

zm cae : F 7 . | that the river is never charged to its maximum capacity 
discovered a great principle in hydraulics without dis- | of suspension. Hence if enough water had been taken 
claimer. Consequently it is pertinent to disprove the | from the river at the date of those floods to reduce its 
assertion, and restore the credit to Mr. Login to whom | Velocity nearly to that of the lowest stage, no deposit in 
Satta the channel could have occurred. These observations 
Es. : : demonstrate beyond question that no practicable high 

In his late lecture, Mr. Eads took occasion to say | water outlet or waste-weir can occasion any filling of 
that Humphreys and Abbot “declare that the results | the channel by deposition of sedimentary matter held in 
ot long and carefully conducted experiments at Colum. | $#sPension by the water. The second assumption is, 
bus and Carrollton, to determine this very question of 
relation Letween velocity of current and quantity of 


then, as untenable as the first.” 
And on page 684: 

sediment, utterly disproves the existence of any such re- 

lation.” It certainly would have been much fairer to 


“In connection with this explanation, it has been 

sometimes stated that every velocity of current is capable 
quote the language of Humphreys and Abbott and 
leave it to the intelligence of the audience to judge 



















of carrying in suspension a certain fixed quantity of 
whether he interpreted their teaching correctly. This 


earthy matter, and that the water of a muddy river is 
always thus charged with the maximum quantity of 
is what they say in their Report on the Mississippi River, 
new edition, page 13£ : 


earthy matter it can carry. 

“ This table is fruitful in results. It establishes that 
the Mississippi water is not charged to its maximum 
capacity with sediment, because the distribution of the 







“If this were true, then, if the current were suddenly 


and largely checked upon entering the sea, a large part 
of its earthy matter would be let fall, and would go to 
the formation of the bar. But this assumption as to the 


carrying capacity of currents is utterly disproved by a 
long series of exact measurements upon the Mississip, i 










































river. These measurements show thit the maximum of 
suspended earthy matter was carried by a current less 
than half of the greatest current, and that the same 
maximum of suspended earthy matter was carried by a 
current the strength of which is less than that of the 
river-water far seaward of the bar at the mouth of the 
Southwest Pass. 

“In fine, these measurements upon the quantity of 
earthy matter suspended in the Mississippi river show 
that at no time has the water been so heavily charged 
with it that the current could not carry it along in sus- 
pension to the same extent as it did when the quantity 
of earthy matter was least; and they further show that 
the current of the Mississippi river, when most feeble, 
can carry in suspension the greatest quantity of sus- 
pended earthy matter found in it, to the same extent 
that it can carry the least quantity found in it. 

“* It was undoubtedly the observation of facts similar 
to these that led to the conclusion, entertained by some, 
that the suspending power of the current of a river did 
not depend upon its absolute rate of motion, but upon 
the differences of velocity between the adjoining fillets 
of water. There is good reason to conclude that this is 
one of the causes or sources of the suspending power of 
a stream, 

“This proposition, therefore, respecting certain veloci- 
ties of current always carrying certain fixed quantities 
of earthy matter, and always adjusting those quantities 
according to its own variations of strength, is so entirely 
disproved by facts that it will not be considered again.’ 


If any one can find warrant in the above for saying 
that it is asserted that there is no relation between ve- 
locity and quantity of sediment, it is useless to argue 
with him, for this accountiug for the varying proportion 
of sediment found in different parts of the stream, dis- 
tinctly is based upon the fact that the proportion is as 
the velocities (differences) and is modified by depth. 
In fact, the theory of Humphreys and Abbot is much 
like that of Mr. Eads, and, like it, places the theoretic 
location of the reformed South Pass bar where the river 
water meets the salt waters of the Gulf. The success at 
the jetties shows either that both are wrong in what 
they agree upon, or else that the oft asserted but never 
proven littoral current exists toa degree which makes 
the failure to demonstrate its existence by actual obser- 
vation wholly inexcusable. So long as this current is 
not proven to exist, the writer at least will be forced to 
adhere to his present suspicion that both theories are 
radically wrong, and to prefer, in want of a better, the 
theory of M. Lechalas. 

The real difference is narrowed to one point. Hum- 
phreys and Abbot say their observations show that the 
velocity sometimes increases without the quantity of 
sediment being increased; and again, the velocity is 
often diminished without decrease of the proportion of 
sediment ; whence they conclude that the current is not 
always charged with the maximum load of sediment. 
Mr. Eads asserts it is so charged. 

As the writer does not accept Humphreys’ and Ab- 
bot’s theory or reasoning as conclusive, he is not the 
person to appear for them, if they desired a champion. 
But as they are not likely to appear before a St. Louis 
audience to accept the challenge so defiantly given, if you 
please we wil] indulge in one glance at what Mr. Eads 
has to say concerning their diagrams, plates 12 and 13, 
and the lessons they teach. 


He says: ‘I therefore take this occasion to say that 
tables of results of the Columbus and Carrolton experi- 
ments, as published in Humyhréys’ and Abbot’s report, 
do not sustain their statement, but do prove the propo- 
sition I have advanced, and I hold myself ready to 
prove before any committee of Congress, or any compe- 


material is different from that which must have place 
were this the case. Dupuit demonstrates (‘Chapter V, 
Etudes Theoriques et Pratiques sur le Mouvement des 
Eaux Courantes’) that the power of suspension is due to 
the fact that the different layers of water are actuated by 
different velocities, and thus exert different pressures 
upon the « ifferent sides of the suspended atoms. Hence 
the greater difference in the velocity of consecutive layers, 
the greater will be the power of suspension. Now it is 
conclusively proved in Chapter 1V. that the change of 
velocity from layer to layer is, in horizontal planes, the 
greatest near the banks, and the least near the thread of 
the current; and in vertical planes parallel to the cur- 
rent, the greatest near the bottom and surface, and the 
least at a point about 0.3 of the depth below the surface, 
where the absolute velocity has its maximum value. If, 
then, the water be either charged to its maximum ca- 
pacity or overcharged with sediment, we must find the 
greatest amount near the banks and near the surface 
and bottom, and the least amount near the thread of the 
current and near the layer 0.3 of the depth below the 
surface. If the water be undercharged, on the con- 
trary, the distribution of sediment will follow no law, 
the amount at any point being fixed by the accidental 
circumstances of whirls, boils, etc., although, of course, 
there will be an accumulation of the material near the 
bottom, where the suspending power is very much 
greater than elsewhere. Bearing these well established 
principles in mind, an inspection of the preceding table 
must convince any one that the Mississippi water is 
undercharged with sediment, even in the low-water 
stage. A most important practical deduction may be 
drawn from this fact, namely, the error of the popular 
idea that a slight artificial retardation of the current, 
that caused by a crevasse, for instance, must produce a 
deposit in the channel of the river below it.” And on 
pages 415-17: 

‘*The claim that actual measurements confirm the 
opinion that outlets must occasion deposits in the chan- 
nel thus falls to the ground, and the theoretical reason- 
ing alone remains to be considered. * * * * It 
will be noticed that two important assumptions are 
necessary to support this reasoning: First, that the 
bottom of the Mississtppi is composed of its own allu. 
vion, which can be readily acted upon by the current ; 
and, second, that its water is always charged with sedi- 
ment to the maximum capacity allowed by its velocity. 
The first of these assumptions seems to have been uni- 
versally adopted, at least for the lower river. The 
second, while it has been adopted by some without due 
consideration, has been clearly perceived by others to be 
essential to the argument.” 

* * * * * * 

‘*We come, then, to the second assumption, viz. : 
that the water is at all times charged with sediment to 
the maximum capacity allowed by its velocity. If this 
be so, the amount of sediment at different stages must 
vary proportionally with the mean velocity.t 

* * * * * * 

“A glance at the two diagrams is sufficient to demon- 
strate the falsity of the assumption, that Mississippi 
water is always charged with sediment to the maximum 
capacity allowed by its velocity. At the date of highest 
water in 1851 and 1858, the river held in suspension but 
little more sediment* per cubic foot than at dead low 
water, when the soundings of the survey proved that the 
river made no deposit in its channel. Moreover, it will 


“+According to Dupuit’s theory, the power of a river to hold 
sedimentary matter is proportioned to the difference in the ve- 
locity of the consecutive filaments of the water. This, however, 
does not militate in the least against the above proposition, for, 
as has already been seen, this difference, depending upon the 
parameters of the curves of vertical and horizontal velocity, 
varies with a function of the mean velocity.” 


‘**The proportion of sediment contained in the river at any 
given time aepends upon the source from which the water is de- 
rived ; whether trom the great sediment-bearing tributaries, the 
Red, the Arkansas, and the Missouri, or from those compara- 
tively clear, like the pf oe Mississippi, the Ohio, the Yazoo, the 
White and the Black ; for it will be seen that the dates of greatest 

roportion of sediment correspond to those of the rises in the 
‘ormer streams. The caving of the banks, which takes 
ane tht river is falling, appears also to cffect the amount 
sensibly. 
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tent scientific authority, and in the presence of either 
of them, that they have misinterpreted their own data, 
and have thus been led into the publication of a grave 
scientific error. : . 

“ This is a purely scientific question, but one of great 
moment in the problem we are discussing, and I think 
I can make you understand the error which these gentle- 
men have committed, by a simple illustration. 

“The grain trade in St. Louis has made most of you 
familiar with the elevators which handle it, and you 
have doubtless seen the little tin buckets attached to the 
vertical belt which travels around a pulley at the top of 
the elevator, and in which buckets the grain is carried 
upward. Suppose an engineer gravely told you that 
there was no relation between the velocity of the belt, or 
the power of the engine driving the belt, and the quan- 
tity or weight of the grain raised by it. Such a state- 
ment would be no less contrary to established physical 
laws than the error I am alluding to. But suppose the 
engineer reiterates his assertion and declares that long- 
continued investigation on his part proves the fact. 
You would still disbelieve a statement so contrary to 
common sense and daily observation, and would de- 
mand the proof. What would you think when he 
brought (forth?) from his tables and showed you that 
at one hour he found che speed of the belt was only 100 
feet per minute and the weight of the grain was sixty 
pounds per bushel, and at another time the speed was 
twice as great, while the weight of the grain was only 
forty-five pounds per bushel, and thereupon declared 
that there could be no relation between the power and 
the quantity raised? When you examined bis tables 
and found that he has given you the speed in all cases 
in one unit of time, say in one minute, but has failed to 
tell you what quantity or how many bushels were raised 
in that unit of time, but had given only the weight of a 
single measure in each instance, you would be disposed 
to tell him that he had better review the lessons he had 
received in natural philosophy before attempting te gen- 
eralize on such da/a, 

“ Now if you would take this data and ascertain the 
total weight raised in each minute of time, and compare 
it with the speed or power during the same unit of time, 
you would see at once the direct relation between the 
speed per minute and the total quantity raised per 
minute. 

“ These gentlemen have made exactly such an error as 
this. They have given the speed of the current in feet 
per second, but have not given the total quantity of 
sediment carried per second, but only the weight of it in 
one cubic foot of water, in every instance, no matter 
whether the number of cubic feet per second was ten 
times as great in one case as in another. The volume 
of discharge is given in their report during the period of 
their investigations at Columbus and Carrolton, and by 
multiplying the number of grains given in a cubic foot 
by the total number of cubic feet discharged per second 
at each velocity observation, the relation will appear 
between the rate of current and quantity of sediment 
carried, or between cause and effect. The graphical 
curves of velocity and sediment shown on their plate , 
No. 12 in their report, show the speed per second of the 
current in feet but do not show the quantity of sediment 
carried in each second by the river, but only that con- 
tained in one cubic foot of its discharge at the time of 
each velocity observation; therefore, the two curves do 
not synchronize or correspond, and hence they have 
imagined that the relation between the two does not 
exist.” 


This elevator illustration is such a happy one that I 
cannot forego the privilege of applying it to illustrate 
the muddy part of Mr. Eads owntheory. 1st. The cur- 
rent always carries the maximum load it is capable of 
carrying,—that is the buckets of the elevator are al- 
ways full, 2nd. The capacity to bear load varies with 
the velocity, —that is the faster the belt moves the fuller 
the buckets become. Now if I had set out to make an 
honest statement of fact I would have said that the fas- 
ter the belt moves the greater the number of buckets pass- 
ing per minute ; but it would have had no bearing what- 
ever upon the essentia] point of Mr. Eads’ theory. 
There is the same fallacy in the above application of the 
illustration as in that made in Mr. Fads’ argument. 
The question presented has no likeness to the illustration, 
and is obscured, not made clearer, by it. The mean 
velocity of a stream is an average obtained by consider- 
ing the actual velocity in each individual square foot 
of the area; the ratio of sediment to velocity is a com- 
parison of the mean derived from the quantity of sedi- 
ment in each cubic foot of water passing through the 
section, with the mean velocity with which it moved. 
The total quantity or volume either of water or sedi- 
ment is a matter of no concern whatever to the deter- 
mination of this ratio. The diagram of Humphreys 
and Abbot shows this ratio and does not pretend to 
show anything else. If you wish to know how much 
sediment passed a given point in a given unit of time, 
multiply the discharge by the number of grains per cu- 
bic foot and you have it ; but you surely have intelli- 
gence enough to see that in estimating the volume you 
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have made use of the ratio; but did you use the volume 
in obtaining the ratio? 

Humphrey's and Abbot's diagram meets the issue 
presented as fairly in the front as if the observations had 
been made for the express purpose; and in fact they 
were made to determine the very question of satura 
tion; but before the idea of modification by depth was 
plainly suggested. So far as these observations go they 
refute the Login and Eads theory; if they are chal- 
lenged on account of defective method of observation, 
incompetence, dishonesty of observers or computors, 
then let other and better obse:vations No 
one claims that the methods and men of twenty years 
ago were infallible ; but until the contrary is proven the 
latter are entitiled to be considered honest and capable. 


be made. 


When the jetty project was under discussion = 
ink was wasted in argument upon two points.  Ist., | 
Whether all the sediment was carried in suspension, as | 
claimed by Mr. Eads, or a great part rolled along the 
bottom, as asserted by Humphreys and Abbot. 2nd. | 
As to the existence of a littoral current off the mouth 
of the river. Both these are questions of fact, not of 
opinion, and if argued until dooms-day will not be 
settled. 


and forever. 


Honest observation will settle them at once 
If the Board or Commission of 1874, had 
devoted to actua] observations the time and money 
spent upon a pleasure trip to Europe, they would have 
put these questions beyond the range of discussion and 
would have avoided making a report which has received 
as it merited, the contempt of engineers the world over 
as giving a judgment for which they dared give no 
reason. 
Now look at this extract from Mr. Eads’ speech : 


“My convictions and theirs are diametrically opposed 
upon this proposition, namely, that the quantity of sedi- 
ment carried in suspension by the river to the sea de- 
pends upon the velocity of the current. That is that 
the quantity increases and diminises with the velocity 
of the current; the ratio of quantity and velocity is, 
however, modified by depth. ‘That is to say, the quan- 
tity of sediment increases less rapidly with an increase 
of current in deep water than it does in shoal water.” 

A little elementary algebra will help toa clear un- 
derstanding of this point. Represent the quantity of 
sediment ma cubic foot by x and the velocity by y; 
then if actual observations give determinations of the 
value of x and y in pairs,@ and 4, c and d, e and Ff, ete., 
we have on the supposition that there is a fixed and di- 


rect relation between quantity of sediment and velocity 


the proportion: 


x:yua:6 
se:d 
2: €: f, etc.; whence 
ae a 
—=—=—=-, etc. On this simple supposition a short 
, a ae ee 


and easy application of the method of least squares 


x 
would bring out the most probable value of —, as there 
- 
As Mr. Eads by 
theory modifies the quantity of sediment by depth, we 


should have a third unknown quantity Z and the ratio 


are but two unknown quantities. 


should be F (** ) = 5 etc., but we may properly 
bs 


a 


b 


etc.; whence if we are to determine the quantity of sedi- 
ment in terms of y and the known quantities @ and 4, 


a 
we have x = 7% 


confine our consideration to the simple ratio* = 
y 


Humphreys and Abbott stopped at 


the form *. = + , etc., and made up their tables and 


diagrams, Plates 12 and 13. 

Now note Mr. Eads’ criticism in which he claims 
they misinterpreted their own data, and throws down 
his challenge to prove it before any competent scientific 
authority. He says: ‘‘ By multiplying the number of 
grains given in a cubic foot by the total number of feet 
discharged per second at each velocity observation. the 
relation will appear between the rate of current and 
quantity of sediment carried, or between cause and 
effect.” Let us dothis. We had above the number of 
grains per cubic foot x, known in terms of a, 5, and ¥, 


wot 2; multiplying this number of grains per foot by 


the number of cubic feet g, we have g x = <4" whence 


S17; and we may ask why we were asked to 
q 


multiply ? which was a lawful step, but exceedingly 


z= 





~ 
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foolish. Probably as x = quantity of sediment, Mr. 
Eads meant to multiply the second member of the 
equation only by g, and let the other member stand. 


: aqgy ela 
We will do so, and x ‘2 ; substituting for ¢ its 
, 


value, 
Aay® 


7 = area X velocity and we have 


A ¥, x 


Mathematically, this step is a blunder which 


would disgrace a boy in the junior class of our high 
schoo]; but we must believe it to be what Mr. Eads 
means for it does make the relation of y to the value 


of x very conspicuous. But x no longer represents what 


it Was assumed to stand for, but an undetermined some- 


thing else. Instead of keeping the relation it was de- 


sired to show in its simplest form, Mr. Eads, misled by 
his lucid elevator illustration, gravely announces his 
readiness to prove thal the multiple of a given quan- 
lily bears a defined relation to that quantitys when 
the real question is whether a given quantity is a multi- 


ple of another given quantity? It is much as though 


the lightening arithmetic man should say that the se- 


2 
-. 


ries of numbers I, 2, 3, 4, etc., bear to each other a re- 


lation which may be expressed in terms of 5, and claim 
to have proven his proposition by showing that the pro- 
ducts 5, fo, 15. 2 


- 


, etc., vary by 5. 

After this exposure, how unfortunate for Mr. Eads 
that he should have said “‘ you would be disposed to tell 
him that he hod better review the lessons he had re- 
ceived in natural philosophy before attempting,” etc., 
as he did boastingly say in this very connection. 


Aside from this theory and the unfair imputation 
against the pertinence of the Humphreys and Abbot 
observations as shown on diagram plates 12 and 13, 
there is nothing in the lecture demanding discussion in 
a scientific point of view. 

When abstract questions are left out of sight and 
practical principles, and their application, are consid- 
ered, no sane person ever has or ever will dispute that 
the Mississippi river runs down hill, (except the catch 
about the equatorial and polar diameter), nor that the 
velocity varies with the slope, nor that the velocity and 
amount of sediment bear some direct relation: conse. 
quently the hypothesis, if the slope be reduced the river 
will be lowered, is beyond dispute. To modify the 
slope and lower the bed is no strange or new thing; it 
has already been dove repeatedly on the Mississippi at 
points where cut-offs have occured. These results, 
however, have been temporary, as the river shortly, by 
deepening bends and extending points, recovers its nor- 
mal length and slope. 

So far as Mr. Eads, and Humphreys and Abbot, and 
the Levee Commission, are concerned, there are two 
points in dispute: Ist. Is the current always charged 
with the full quantity of sediment it is capable of trans- 
porting? 2nd. As to the geological character of the 
river be!, Eads s*ying it is alluvial, Humphreys and 
Abbot that it is an older formation. Discussion of 
these differences is worse than useless, observation is 
what is needed, for they are concerning facts, not opin- 
ions ; and the age of the bed is of much less im por- 
tance than its character, in respect to resisting the 
abrading power of a current. Into any such unprofita- 
ble discnssion I do not propose to enter. 

I now pass to the consideration of Mr. Eads’ plan, and 
in order to get at it must collect the scattered frag- 
ments. He set out promising “to suggest a system 
of improvement for this portion of it, (the Mississippi 
from St. Louis to the sea). so simple in plan and cer- 
tain in effect that it cannot fail to commend itself to 
your judgmint "; asked his audience to follow him “step 
by step in their (the principles) application to the deep- 
ing of the river and the lowering of its floods until the 
grand fact,” etc. Showing his diagram of the slope he 
said: ‘*So long as it remains at its present height the 
levees must continue above it to vrotect the land. Any 
treatment of the river that will lower this line will fend 
to make levees unnecessory. If it can be lowered so as 
to be below the surface of the river banks there will be 
no need of them.” After stating that the Levee Com. 
mission and Chief of Engineers propose and endorse the 
outlet theory, he adds: “ Mine is based upon the con- 
centration and conservation of the river volume ; theirs 
upon the theory that its diffusion by outlets will lower 
the flood line” etc. The reporter condensed the letter 
and practical part of the lecture, and no further quota- 
tions can be given. 

From the above it will be clearly seen, that he pro- 
poses to regulate the river bed by making the width uni- 
form, narrowing wide places, and closing island chutes : 
as a result of such regulation, the water way will be 
deepened and the slope reduced, and, by consequence 
the flood line lowered ; solving at once the question of 
improved navigation and protectic n of the alluvial lands 
from overflow. After combating his theories and sci- 
ence, as I have and must, it is gratifying to be able to 
find something which I need not combat. 

In the fall of 1873 the Select Committee of the Sen- 
ate on Transportation Routes to the Seaboard were 
about to visit St. Louis. in their tour for the purpose of 
familiarizing themselves with the wants and wishes of 
the people. A local committee was appointed by the 
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then Union Merchants’ Exchange composed of E.* O. 
Stanard. Chairman; Erastus Wells, Wm. H. Stone, 
Lewis V. Bogy, RAP. Tansey, Web. M. Samuel, George 
Bain, Henry C. Haarstick, Issac M. Mason, Myron 
Colony, and Geo. H. Morgan, to prepare statistical 
and other information to lay before the Committee of 
the Senate. 

This local committee desired Gen. J. H. Simpson, 
Col, of Engineers, who was, and continues, in charge of 
the Improvement of the Mississippi River between the 
Illinois and Ohio, to submit his views. General Simp- 
son requested me to draw up a letter giving my views 
upon the subject, and my reply was the basis of his 
jetter to the committee, the paragraph I am about to 
quote being unchanged, as the original on the files of 
the Engineer Office, U, S. A., will show. I then said: 

“ The system proposed is, then, in general terms, to 
contract the width where it is excessive, to close island 
chutes, and to protect caving bends and exposed points. 
To carry out this system fully will require both time and 
money—how much it is impossible to estimate with cer- 
tainty. “ The problem is enunciated only; its arith- 
metical answer is not now in reach, and this generation 
must be content with knowing only the first terms of 
the series. When complete, a navigation whose cap- 
abilites can no more be computed then than the cost 
now will be assured, and also the final solution of the 
question of protection against overflow, As the Mis- 
sissippi will then be comparatively a clear stream, flow- 
ing in a permanent bed, with danks relatively much 
higher than now, as, the scour being confined, the bed 
of the stream will be permanently lowered.” 

As the original letter is on the files of General Simp- 
son's office, his original among the papers of the Ex- 
change, in all probability, and as the letter was copied 
and published as an appendix to the committee’s com- 
munication addressed to Hon. Wm. Windom, Chairman 
of Senate Committee on Transportation, in pamphlet 
form, copied in full in the daily papers of Oct. 31, 1873, 
and again re-published in the report of the Senate Com- 
mittee, (Report 307, Part 2, Senate Document, 43d Con- 
gress, 1st Session, page 600, ef seg.,) the chain of evi- 
dence is complete, and unimpeachable, that I anticipated 
Mr. Eads by several years, in the formulation and pub- 
lication of this very plan in all its essential features. 
Indeed, in the paragraph quoted, I give the system, 
though professedly speaking in general terms, more in 
detail than can be gathered from Mr. Ead’s late lecture, 
or any publication of his views and plans. My state- 
ment goes beyond his in proposing to protect caving 
bends and exposed points. (The last sentence, com- 
mencing “As the Mississippi” will be much clear-r if 
“For” be substituted, as indicated above for “As,” 
making it read ‘ For the Mississippi,” etc.) 

My expectation of results differs from Mr. Eads in 

that I say, “‘ The Mississippi will then be comparatively 
a clear stream ;” he does not in words say what it will 
be, but his theory requires that it be as muddy as its 
then velocity will allow. To discuss this difference and 
prove that my expectations is well founded would carry 
this paper beyond admissable limits, and really add 
nothing to the force of its argument for the present pur- 
pose. 
Having proved my claim to having anticipated 
Mr. Eads in formulating and publishing the plan which 
he has recently been calling his own, I ask no more 
than that hereafter when he speaks of it he will, as the 
newspapers say, “give proper credit.” Heretofore he 
may have innoceptly supposed that he was the origi- 
nator, for no one can tell for certainty what ideas are 
original and what are derived, even though the circum. 
stances of its publication point strongly to the probabil- 
ity of his having read it in its original connection ; but 
now he knows that he is a trespasser in the field, pre- 
empted and patented in the name of one of the Govern- 
ment Engineers he, and his, so glibly criticise and con- 
demn. 

So much on the question of ownership, or proprietary 
rights. When the plan was published it became public 
property for all legitimate uses, and cannot be appro- 
priated by any one, to build up a reputation on, or to 
substantiate a claim for the monopoly of applying it. 

As to generalities the plan of improving rivers by 
confining them to narrower limits and thus compelling 
them to excavate a deeper channel is not opposed by 
any engineer, Civil or Army, for no one, from the day 
the Mississippi was discovered to the present, has made 
a plan or uttered an opinion which does not embrace or 
recommended this very thing, and nothing else has ever 
been dreamed of, except by sanguine but ignorant in- 
ventors and patent mongers. The plan was practically 
applied to the Mississippi when Lieut. (late Gen’l) R. 
E. Lee, built a pier or jetty from the foot of Bloody Is- 
land in 1838, and in every pier, dike, wall, or jetty, 
built, or proposed, from that day to this. 

Mr. Eads goes beyond other engineers in this, and in 
this only, that he proposes or promises tocarry this con- 
traction and deepening to an extent which will result in 
setting “ Cairo on a hill,” and no one will dispute the 
possibility of doing so, as a hypothesis or purely theor- 
etical propositions, any more than it was possible to dis- 
pute the saying of the old philosopher, that, if a ful- 
crum or place to fix his lever were furnished him he 
would move the world, Perhaps school boys may re- 
member the problem: given the weight of the world 
and that of said philosopher, and assuming that some 
kind Atlas furnished his shoulder for a fulcrum and an 
inflexible rod, void of gravity, for the lever, how many 





miles per hour would the philosopher require to swing 
on his lever to move the earth one inch ina year! In 
this not unlike case, without disputing the theoretic 
base of the proposition the call is for a statement of 
means, time, and what will be the consequences to the 
generations that must come and go before such a result 
can be achived, before much attention can be paid to a 
capers to place forty millions in the hands of Mr, 


















contract, pledge, or appropriation of money or bonds. 


is simply impossible, for to lower the bed as be proposes 
would require the excavation of some fourteen billion 
cubic yards; to carry this quantity out into the sea 
in fifty years would require the carrying capacity of the 
river to be just about doubled, for it is nearly fifty times the 
cubic contents given by Humphreys ana Abbott as the 
annual discharge of sediment; but, as by the theory, the 
river now carrying every grain it is capable of, it is not 
within the power of man to make it carry more, let 
alone to double the load: and let it be remembered he is 
going to lessen the slope, which will lessen the velocity 
which will diminish the ability to transport. 


triends to endorse his paper, without being informed of 
the amount, or the purpose for which he wants the 
endorsement. Not one of you would entertain such a 
proposition from your nearest friend either at the hazard 
of your personal estate or the funds of a corporation of 
which you were a director, for the more your friend 
might claim that you should do so to show your confi- 
dence in him, the stronger you would assert that he 
should confide to you the purposes and plans for which 
he asks you to share the responsibility. Exchanges and 
similar bodies are altogether too free in endorsing 
schemes they do not understand, and their endorsements 
would be enhanced in value if obtained only with diffi- 
culty, after searching examination. 


of the plan. Claiming that having proven myself its 
originator, I can better unfold it than another, even if 


sults which would follow the systematic improvement 
did not mean to excite delusive hopes that a low lying 


and do now, that the protection of caving bends would 
do more to lessen the amount of moving sand in the 
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ads or any other man or set of men under a single 


According tu Mr. Eads’ philosophy what he proposes 


Mr. Eads stands in the attitude of one asking his 


I will now proceed to unfold the practical possibilities 


he were disposed todo so, When I mentioned the re- 
of the river, in my letter in 1873, as already shown, I 


town site should be lifted above overflow, or the necessity 
for levees done away within a lifetime, but I saw then, 


river than any other step, and though apparently an in- 
direct approach to improving the navigation, it is the 
first and indispensible preliminary to such improvement. 
As it progresses the succeeding steps of narrowing wide 
reaches and closing chutes should follow close after. 

I say: First, that as the width of the river below the 
mouth of Red River is nearly uniform, the depth great, 
and the slope slight, the section of the river from the 
mouth of the Red to the Passes is outside of the range 
of this discussion, as it cannot be improved in any ap- 
preciable degree by the plan under consideration. 
Close all the bayous and cut-offs and the bed, I believe, 
will be enlarged to suit the normal discharge of the 
river, but as this normal discharge is contained below 
the flood line, levees as a protection against overflow 
will be required, not only in the immediate future, but, 
so far as can now be foreseen, so long as man wants 
anything. 

Any talk or proposition, by Mr. Eads or any one else, 
that defers or tends to defer by one hour the repair of 
the levees below the mouth of the Red River, or their 
completion to a sufficient height, is a direct blow at the 
vital interests of that section, whether given in ignorance 
or prompted by malice. 

Second, The alluvial section ends abruptly at Com- 
merce on the Mississippi, and about the same distance 
above Cairo, on the Ohio, at the Grand Chains where 
pilots say they have seen as little as thirty inches on the 
rocks in the channel. Now materially lessen the slope 
from the mouth of Red River to Cairo, and you neces- 
sarily produce cascades at the two Chains ; which shows 
the necessity of caution, and, moreover, establishes a 
point below St. Louis where a modification of the plan 
and results must be expected. 

As the improvement of the river above Cairo is already 
in the hands of those who are more familiar with the 
plan than Mr. Eads, because longer and much better 
acquainted, it would be wiser to leave it with them until 
some one proves himself better capable ot grasping the 
practical problems, and mastering the difficulties here 
met. At any rate, in the present hands nothing will be 
done inconsistent with the plan advocated. So far as 
scientific methods and plans are the field of contest, this 
section above Cairo, like that below Red River, is not 
the theatre of war, there being no dispute concerning it. 
Any interruption of the present work, therefore, which 
can grow out of this discussion is the sacrifice of a ma- 
terial and important interest to a petty strife as to who 
shall ride on top of the tide of popular opinion, now 
setting strongly toward the energetic prosecution of the 
improvement of the great river. 

The upper and lower parts of the river having been 
shown to be outside the practical effects of the plan dis- 
cussed, there remains the section from Red River to the 
mouth of the Ohio. 

Mr. Eads says: ‘From Memphis to Cairo it (the 
slope) exceeds five inches per mile. The high-water 
mark at Cairo is 12 feet above the land; if this slope 


could be reduced from Red River to Cairo, 800 miles, 



















































only one quarter of an inch per mile, it would lower the 
floods, at Cairo 200 inches or more than 16 feet.” 


Well, the bank then at Cairo would be four feet above 


high-water mark. Four feet contain 192 quarter inches; 


therefore, if the banks have relatively the same height 
to the flood line, the lands 192 miles below Cairo would 
be liable to overflow, and from there to Red River, 600 
miles, more or less of leveeing would have to be done 


the same as now; and yet he says: ‘The levees can 
be ultimately dispensed with, and there is no need of 
doing anything with them now (but?) to repair the 
crevasses and raise the levees to the same condition that 


they were before the war.” In his letter to the New 


Orleans Picayune he says: ‘‘I have repeatedly ex- 
pressed publicly my opinion that the levees should be 


restored to the same height they were before the war, and 


that the gaps in them should be closed, until, by the 


rectification of the river channel, the flood line of the 
river should be su lowered as to render the levees un- 


necessary.” How do they become unnecessary, except 
for 192 miles, as his data shows? Unless he can im- 
prove upon his plan hehad better refrain from challeng- 
ing the Levee Commission, for, according to his show- 
ing the greater part of the leveeing they estimate for is 
necessary, and must remain so forever, which I for one 


do not as yet believe. 
Doubtless it has seemed strange, that I should enter 


into an agreement to show that the plan will fail to ac- 
complish what Mr. Eads proposes, when I have already 
asserted that I am the original proposer of the plan, 
and that I still advocate and defend it as the only possible 
mode of permanently improving the navigation of the 


Mississippi. The reason is, that I have been showing 


the limitations of the plan in one direction, and that, 
the direction from which Mr. Eads’ theory compels him 
to expect all his beneficial results to come. I, reject- 
ing the saturated current theory. look for material held 
in lowering the flood line, from, first, the lessened 
amount of silt in motion due to the protection of the 
banks of the Mississippi, and second, from diminished 
contributions of sediment from the tributaries as the 
works of regulating their courses gradually progresses, 
As I look boldly forward to a policy of improvement 
which will change the character of the river, I do not 
expect it to be fully accomplished in one, or half a score 
generations. 


Let me illustrate the bearing which sediment has up- 


on the question of floods, by a hypothesis. Suppose 


that a long continued spring high water coming most- 


ly from the Upper Mississippi has served to clear away 


the bars from the Mississippi in this section, (St. Louis) 
which it will undoubtedly do. Let this be followed by 


a sudden flood coming out of the Missouri heavily laden 


with mud; is it not probable that this charge of mud and 
water will be taken into the Central Mississippi, be- 
tween the Missouri and Ohio, and carried off between 
banks, because the old bars acting as dams have been 
swept away by the preceeding Mississippi rise? Change 
the conditions of our hypothesis. Let a continued 
freshet come from the Misssouri meeting a comparative- 
ly low stage in the Upper Mississippi; the united rivers, 
occupying a wider bed, and having a much flatter 
slope, will have less velocity than the Missouri, and a 
very considerable part of the mud charge of the Mis- 
souri water must be deposited in the bed of the united riv- 
ers, according to any theory that has been proposed; the 
bed is then occupied by a deposit of sand; that this is 
not theory but fact, every river man knows, for it is not 
to be disputed that the channel depth in time of rise, is 
always much less than the rise on the bank added to 
low water depth demands should exist. 

Let us return to the silt-occupied bed of the river, and 
suppose a sudden flood comes from the upper Missis- 
sippi. There is no time for the augmented volume and 
velocity to clear the silt out of the bed, and the waters 
must find rootn by overflowing the banks. 

Does not this reasoning on hypothesis suggest the 
strong probability that our floods, such as '44, 51, and 
’58, were not altogether caused by the increased volume 
of water, but in part by the order of arrival of the floods 
from the upper streams? If such may be the case at 
the junction of the Missouri and Mississippi, it may also 
occur from like causes at the junction of the Ohio, St. 
Francis, White, Arkansas and Red rivers. Now rid 
the main stream and the tributaries of a considerable 
part of their silt, and it is well nigh demonstrated that 
the flood line will be materially lowered ;—and this is 
the second branch of my plan. 

Let the public eye be kept upon the one object,—to 
improve the navigation of the river,—and let the protec- 
tion against overflow follow in its true place as an inci- 
dent, useful, but secondary, and dismiss all claptrap 
about “ setting Cairo on a hill,” or “ direct ocean trade 
at St. Louis,” “with a twenty foot channel from hence to 
the sea all the year round,” and be content with reason- 
able things, willing to wait a resonable time for the at- 
tainment of these reasonable things; exercise patience 
and forbearance even when mistakes are made, but tol- 
erate no incapacity in administration, no political or 
other favoritism, and you will be on the way to the at- 
tainment of your wishes. AsI said in 1873: ‘To 
carry out this system fully will require both time and 
money, how much it is impossible to estimate with cer- 
tainty.” So 1 repeat to-day. It is easy to promise great 
things, but he > would — ak aaa slow 

rogress, ery Respectfully, 
. Rost. E. McMartu, C. E. 

Sr. Lous, Feb, 11, 1878. 
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ANNUAL REPORT OF LIEUT. COL. C. E. 
BLUNT. 


We are pained to record the late official disgrace 
into which Col. Blunt has fallen, but are happy to 
state that there is no stain on the integrity, ability 
and personal worth of a man for whom we enter- 


tain the greatest respect. The results of the court | 


martial do not affect his integrity as a man, but find 
him guilty of neglect of duty and gross careless- 
ness, whereby his subordinates were able to accom- 
plish frauds and abuses. Several of his subordi- 
nates and contractors have already been indicted. 
The sentence of the court was that he should be 
suspended from duty for two years and have $75 
per month deducted from his pay for that time. 
On account of long and faithful service, the Secre- 
tary of War, with the approval of the President, 
remits his sentence to suspension for one year with 
the same fine. 

In brief, Col. Blunt has been guilty of the Chris- 
tian duty of trusting his fellow-man, which, how- 
ever admirable in its ethical sense, in matters of 
business at the present day, is akin to crime. There 
is no cause for loss of confidence in Col. Blunt, and 
we feel sure the members of the court realized the 
sadness of the duty which they were called upon 
to perform. 


————— 


These events have but just transpired. Col. 
Blunt has in charge the harbors of Lake Erie east 
of Black river,— headquarters, Buffalo. His report, 
in connection with other reports, present and past, 
on the improvements about the Great Lakes, are of 
great interest as detailing modes of harbor and 
channel improvements, to a certain extent unique, 
which, for extent, cheapness, adaptation to present 
needs and capability of future development, are 
unexcelled elsewhere. Parallel jetties across bars 
connecting the deeper water of rivers and lagoons 
with deep water outside have always been the fa- 
vorite methods of harbor improvement. But these 
have not proved sufficient for the great commer- 
cial cities, as Buffalo, Cleveland and Chicago, and 
at these places and elsewhere extensive outer har- 
bors are being constructed of timber cribwork and 
stone. This method of construction proves cheap 
and efficient. 

Along our extended water fronts numerous har- 
bors have been constructed and are constructing to 
meet the wants of the most rapidly developing of 
countries. The constructions adopted are often 
novel and cheap as well as efficient, and, consider- 
ing the comparatively short time in which so many 
improvements have been made, in no other country 
can the student find so much material to illustrate 
how the most can be done in the shortest time with 
the least money, which is the swmmum bonum of 
American engineering and its most admirable char- 
acteristic. The report of Col. Blunt, as a link in 
the history of this development is of value, but by 
itself is simply a record of the work that is slowly 
dragging along under paltry appropriations. 

At Cleveland the narrow channel of the Cuyahoga 
river having proved inadequate, an exterior harbor 
has been projected at an estimated cost of $1,800,- 
000. The new harbor will be a breakwater, start- 
ing 700 feet west of the old channel entrance, and 
extending out to the 5-fathom curve, thence easterly 
to a point opposite the old west pier, which will be 
extended, leaving an opening of 300 feet, thus en- 
closing an ample harbor. $100,000 have been ap- 
propriated, and during the year, 667 feet of pile 
pier have been completed and three 50-foot cribs 
sunk on proper rubble foundations and filled with 
stone and rip-rapped. 1,150 feet of breakwater 
are nearly finished, and, under existing contracts, 
300 feet additional will Se completed. An improve- 
ment of this magnitude should be pushed forward 
more rapidly, so as to make it partially available 
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at an early date, and $200,000 is asked for. Some 
| repairs have been made to the piers at the river en- 
trance, and the trouble with the railways in regard 
| to the use of the east pier has been adjusted, the 
Cleveland and Pittsburgh Company agreeing to 
| keep this pier in repair in future, right of way to 
| its outer end being reserved to the United States. 
The amount available for Fairport harbor (mouth 


of Grand River, Ohio) has been expended in repair- 


| ing the piers and constructing a catch-sand fence | 


4 feet high and 598 feet long. The sand 


not removed by the spring freshets, and an exten- 


asked for this purpose. The total amount expended 


on this harbor since 1824 is $209,670.18. 


have been repaired and extended, and a further ex- 
A 
of sand, which 


tension is thought necessary. storm 


caused an accumulation Was re 


moved by dredging. 
ing year for pier repairs and dredging. Quite an 
active coal and iron trade has sprung up at this 





point. Since 1826, $268,902.11 have been appropri- 
ated. 

Little has been expended on Conneaut harbor, 
Ohio, which is in fair condition, and nothing is 
asked for; $106,219.39 have been appropriated since 
1829, and the project was completed in "71. 

The appropriations for Erie harbor, Pa., aggregate 
$503,941.43, which has been expended in building 
piers and breakwaters and in dredging and Tepairs. 
This harbor is peculiar in that it is protected by an 
extensive sand spit or peninsula, off the end of which 
a channel is formed by dredging between parallel 
piers across the bar. There is also an inner bar in 
the bay which, like those at Sandusky and Toledo, 
The body 
of the peninsula is increasing in size by the sand 
which is washed from the “neck,” much of which 


requires more or less dredging yearly. 


continues farther on across the pier heads, tending 
to silt up the entrance. Shore protection has been 
constructed at the “ neck,” and extensive catch-sand 
fences built which serve a good purpose in arrest- 
ing the threatened cut at that point. The “north- 
spit” projection, built in ‘74 and °75 according to 
the plans of a special board, has not proved en- 
tirely effective, and additional catch-sand fence is 
recommended here. The work the year 
been confined to repairs of the north pier, extend- 


of has 
ing catch-sand fences and to dredging on the inner 
It is considered desirable to ex- 
tend the south pier, estimated at $78,000, to repair 
the old breakwater and north pier, and to do addi- 
tional dredging. The provisional estimate for com- 
pleting the existing project is $119,000. Omitting 
the south pier extension, which is not absolutely 
necessary, $41,000 is asked for the fiscal year ending 
June 30th,1879. 

For Dunkirk, N. Y., $427,343.93 have been ap- 
propriated since 1826, and expended on a pier and 
breakwater and in blasting and dredging. The 
estimate for the project, now under construction, 
was $275,000, of which $106,000 have been appro- 
priated. The work of dredging and blasting in the 
channel has been completed during the year and 
some repairs made, and existing contracts will com- 
plete 250 feet of breakwater. This breakwater is 
now 940 feet long, and to extend it 2,500 feet to the 
east channel would cost, at present prices, $150,000. 
Col. Blunt renews the opinion that this extension is 
unnecessary for many years to come, and that it 
would be economical to extend it to the angle, 510 
feet further, which can be done for $31,000, which 
is asked for. 

The work at Buffalo is reviewed in our issue of 
the 14th inst. The amount required to complete 
this project is $2,000,000, and $200,000 is asked for. 
We misstated the cost of the project in our former 
notice, $1,815,000 being required to complete the 
breakwater. 


and outer bars. 


bar was | 
| sion of the east pier is recommended, which, it is | 
believed, will accomplish that object; $5,000 is | 

At Ashtabula harbor, Ohio, the parallel piers | 
in October | 


| shipw recks, fallen buildings, ete., even with the aid 
. . | 
$5,000 is asked for the com- 
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THE 


TARIFFVILLE BRIDGE INQUEST. 


In another column will be found the material 
parts of the report of eight members of the jury, 
four having failed to agree; these will probably 
submit a minority report. The result, after an im- 
mense deal of time and money has been wasted, is 
no verdict. So much has been already said in our 


columns on this lamentable affair that we do not 


consider it necessary to present an extended review 


of the evidence submitted to the jury. The cause 


| of the accident has been long since settled in the 


minds of the profession. 

Coroners’ inquests, as a part of the machinery of 
“justice,” may have been a wise device in the early 
time, and for the purpose for which they were de 
signed; but “twelve good men and true,” picked 
from the ordinary walks of life, as investigators of 
railway and bridge “accidents,” boiler explosions, 
of expert evidence, are worse than farces; and their 
verdicts are not entitled to the respect of profes- 
sional men,— neither do they receive it. Coroners’ 
juries are proper in their legitimate field; but out- 
side of that, our system of jurisprudence has not 
given any substitute, and the shadow of an ade 
The 


machinery of justice developes slowly, and it is 


quate one has hardly as yet been outlined. 


only by taking periods long distances apart that 
changes can be noted; and of late it would seem as 
if many of these changes had been retrograde. We 
do not purpose outlining an adequate substitute for 
the system of coroners’ inquests as now applied to 
cases only solved by expert skill; but that such a 
substitute is needed in the interests of the people 
who every day risk their lives to modern incompe- 
tence and empyricism, and also in the interests of 
unhung officials and owners, is patent to every 
thinking man. 

The jury failed to agree. 
us at all. 


That does not astonish 
That they should agree we would expect 
than that a jury could 
comprehensively and unanimously upon the theo- 
ries of Darwin or LaPlace as affecting either the re- 


no 


sooner such 


decide 


ligion of the future or the next presidential elee- 
tion. We mean no reflection on the jury, but that 
their opinion on a subject of which they know 
nothing should be of any value, was not to be ex- 
pected. 

Eight of the jury “find that the responsbility of 
the sad disaster largely rests upon the directors of 
the Connecticut Western Railroad Company, and 
that they are deserving of censure,” etc. Censure 
is a mild word and expresses an exceedingly mild 
punishment. We doubt whether said directors will 
sleep any less soundly, or attend church any oftener. 
Yet thirteen persons were killed and many others 
wounded and injured. Are we to infer then that 
railway directors, ship owners and other influential 
proprietors, when declared responsible for the loss 
of human life, are to be punished in the future by 
“censure”? Inasmuch as “accidents” are costly, 
that may aid “ censure’ 
ber. 


, 


in decreasing their num- 
We await with much interest the report of the 
bloodthirsty minority. We expect they will recom- 
mend that the directors be hanged. 


THE CINCINNATI SOUTHERN REPORT. 


We have received the report of consulting and 
principal engineer, G. Bouscaren, on the progress of 
work and cost of construction of the Cincinnati 
Southern Railway, dated Dec. 1,1877. In addition 
to the 20 pages of text, 31 tables, or “exhibits ” are 
given, in which are collated all the principal items 
of cost and dimensions of parts with the names of 
contractors, etc., in regard to structures, permanent 
way, rolling stock, tunnels, etc.; one plate illustrates 
tests of link bars, another gives 18 diagrams of tun- 
nel cross-sections, and four other plates give skele- 
ton diagrams of the principal bridges and viaducts, 
completed and projected, 41 in number. A small 
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map shows the route of the road and its connec- | water navigatian in its application to several of the 
tions, completed and projected. rivers of the state, the Kentucky river having al- 

The engineering since the beginning of surveys ready been improved to Frankfort by five locks 

and dams, and now receiving chief attention as the 
first river on which to expend state funds. A letter 
to the Courier-Journal presents some facts of in- 
terest. 

The five old locks and dams were commenced in 
1836, and completed in 1843, by a navigation com- 
pany, at a total cost of $901,932, overcoming a fall 
of 72 feet in 95 miles. The old locks are 175x38 
feet, with an average lift of 14.4 feet and an aver- 
age height of dam of 21.4 feet. These works have 
now fallen largely into decay. It is proposed to 
repair these works, and extend the system to the 
navigable source of the river at Proctor, near Three 
Forks, a farther distance of 162 miles, overcoming 
a fall of 145 feet with 10 locks and dams, at a cost, 
according to this writer, including the repairs of the 
old works, of $2,104,300. The estimates are based 
on locks and dams of masonry, and do not provide 
for any contingencies in foundations, etc. Dimin- 
ishing this sum by the employment of convict la- 
bor and by the toll receipts from the completed 
works during the five years of construction, there 
remains $1,289,300 to be appropriated by the legis- 
lature, or about $5,000 per mile, certainly a small 
sum considering the advantages likely to accrue. 
The upper portion of the river is represented as ex- 
ceedingly rich in mineral resources, much of which 
can be developed by the projected works, and a 
great additional area made tributary to the im- 
provement by comparatively inexpensive additional 
work, for which the upper river is better adapted 
than even the lower. It would seem as if there 
could hardly be a queggion as to the utility of the 
proposed improvement. 


in 1869, has cost nearly 4 443, per cent. of the 
cost of the work done, or $673,996.21. The esti- 
mate under this head for the completion of the ex- 
isting project is 244 per cent. or $79,646.74, or a 
total of $753,642.95, an average of $2241 nearly on 
the 336.8 miles of railway from Cincinnati to Chat- 
tanooga. We doubt whether another railway in 
this country can show so large an original outlay 
for engineering; at the same time it is probable 
that no other road has been constructed as a first 
class road from the first, over country so difficult, 
involving so much bridging and tunneling in a 
given distance. The Cincinnati Southern is pre-em- 
inently a theoretical road, a high class of engineer- 
ing talent having having been employed from the 
first, quite regardless of expense, and left unham- 
pered as to the quality of structures, ete. If com- 
pleted according to the original project, this road 
will long remain a model for the young engineer, 
and we doubt if time will show the expenditure to 
obtain a high class of work to have been injudicious. 
Yet as a financial problem alone, it may be ques- 
tisned if a cheaper road, leaving the profits to put 
it in theoretical condition as the traffic developed 
and seemed to warrant it, would not have been 
wiser. Be that as it may, the complete reports of 
this road are every way admirable and quite too 
unprecedented in this country, and, as valuable ref- 
erences, should occupy an important niche in the 
library of every railway engineer. 

We have previously alluded to the Cincinnati 
Southern, and will briefly recapitulate here some of 
the principal items only. The grading and mason- 
ry to within 5 miles of Chattanooga, 331.3 miles, 
have been finished, including 27 tunnels, aggrega- 
ting 4.99 miles, 7,722 lineal feet of wooden trestle, 
648 feet wooden bridge, 1,745 feet wooden highway 
bridge, 6,165 feet iron viaduct, and 5,805 feet iron 
bridge, including the structures over the Ohio, Ken- 
tucky and Cumberland rivers; 5 spans of the Ten- 
nessee river bridge are also completed; 161 miles 
of main track and 16 miles of siding have been 
laid, the road being in operation to Somerset, Ky.; 
sufficient material for 118 miles of track are on 
hand. The total cost of work completed and under 
contract with amount for construction and mainte- 
nance outside of contracts is $16,053,182.14, of 
which $1,479,642.02 was for tunneling and $2,418,- 
657.15 for bridging of all kinds, including $62,- 
862.79 for “open drains.” The estimate for com- 
pleting the existing project is $3,265,516.16, of 
which $634,430.54 is for bridging. The total cost 
of road when completed (not including rolling 
stock and general expenses) is $19,318,698.30, or 
$58,039,54 per mile, perhaps not too large a sum 
considering the character of the country. 





































In the Kentucky legislature, on the 21st ult., Gen. 
Buford, from the committee on Internal Improve- 
ments, reported a bill providing an appropriation 
of $200,000 in case convict labor is employed and 
$300,000 if not, to construct dams and repair the 
locks on the Kentucky river, (the five locks and 


the Commissioners of the Sinking Fund, who shall 
employ a competent engineer to make plans and 
specifications and superintend construction, at the 
enormous salary of $1,200 per year. We fail to com- 
prehend how provision was made for so large a sal- 
ary, as a competent gang-boss or overseer could be 
had for $2.50 per day, rainy days not included. 
The bill also contains numerous and .lengthy pro- 
visions in regard to the employment of convict la- 
bor. We have watched the discussion of the sub- 
ject of river improvement in the Kentucky legisla- 
ture closely, and it does not appear that this or any 
similar bill is likely to pass, as the solons seem to 
be divided sectionally; it is quite impossible to in- 
clude every members’ back yard in the project. 
They are inclined to follow the sentiment which 
has before this obtained in our national legislature 
even, of distributing the public appropriations for 
rivers and harbors pro rata, according to the popu- 
lation of states. Under that idea we believe an 
appropriation was once made for the improvement 
of a creek in Vermont, which could hardly be made 
navigable for fish, but we have not learned that it 
was ever expended. There are such thing as com- 
munism in state and national government. 





From other sources, and indeed by reviewing the 
estimates, it may be stated that by the adoption of 
temporary bridges of wood and dispensing for the 
present with much of the terminal facilities and 
stations estimated for, and otherwise skinning [the 
estimates, the road may be opened for traffic for 

2,000,000. The question of completing the road 
has, for some time past, been considered in a vascil- 
lating manner by the trustees aided by the Cincin- 
nati Chamber of Commerce, many schemes having 
been proposed and abandoned, the legislature being 
finally petitioned to grant the city authority to issue 
$2,000,000 in bonds, and the subject is now under 
consideration. The trustees, who were at first fa- 
vorable, now oppose the bill as it contains restric- 
tions both on their duties and salaries. It is stated 
that the road can be opened to traflic in 12 to 18 
months. 





ERRATA. 





In the able article of Robt. E. McMath, C.E., in 
our last issue, in reply to the address of Mr. Eads 
before the St. Louis Merchants’ Exchange, an im- 
portant omission occurred, due however to the 
copyist. On page 71, middle column, preceding 
the mathematical discussion, the paragraph quoted 
from Mr. Eads should continue thus: 

....Shoal water,”—and note the use of the words 


Onk of the most important subjects before the 
Kentucky legislature at the present session, is slack 





dams previously mentioned) under the direction of 
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“quantity of sediment,” “velocity of the current” and 
‘ratio of quantity to velocity.” 


Of course it is impossible to say what a commit- 


‘tee of Congress, or an assembly of business men 
would understand him to mean, but I unhesitating- 
ly say, that every person who ever read a work on 
hydraulics intelligently would add “mentally, after 
sediment in the first phrase, per unit of weight or 
measure, and after current in the second, the words 
per unit of time, as necessary to the proposed de- 
termination of the “ratio of quantity and velocity.” 


If the above is inserted, it may relieve the paper 


of some obscurity. 


A few typographical errors have also crept in, the 
most important of which are as follows: On page 
69, middle column, 3d line from bottom, insert “ to” 
before “reconstruct;” 8d column, 12th line, “as 
being the one,” instead of “as being of the one;” 
page 70, ist column, 11th line from bottom, read 
“ positive and negative electrical states;” “Abbot ” 
spelled wrong in 2d column page 70, and 2d col- 
umn page 71; 3d column, page 71, 18th line from 
bottom, “latter” for “letter;” “help” for “held,” 
in 37th line, 3d column, page 72. 





We notice that the part of the letter actually pre- 
sented to the St. Louis Merchants’ Exchange was 
published in the Missouri Republican of the 1st 
inst, with editorial comments. 





We will say to our readers here, that we are so 
surrounded with books, reports, etc., demanding re- 
view, and our “pegs” are so loaded down with 
matter requiring consideration, that we must be ex- 
cused if our limits preclude the prompt notice 
which much of it should have. We hope to. make 
a break through some of it next week. 





REPORT OF THE INQUEST ON THE TAR- 
IFFVILLF. DISASTER. 





On the 23d ult., eight of the jury of inquest submit- 
ted a verdict, which the justice accepted as a report, not 
as a verdict. A minority report is expected. The re- 
port finds that ‘‘George P. Hatch came to his death by 
scalds and injuries by the breaking and falling of the 
bridge of the Connecticut Western Railroad across the 
Farmington river near the village of Tariftville, in the 
town of Simsbury on the night of January 15, 1878. 
And we further present and report that the breaking 
and fall of said bridge took place whilst an excursion 
train composed of two locomotive engines weighing 
respectively twenty-eight and thirty tons with tenders 
and eight passenger and baggage carsand two lighter cars 
(freight cabooses) all filled with passengers, was in the 
act of crossing the bridge; that said train was slowly 
and quietly moving across the bridge at a rate of speed 
not exceeding six or eight miles an hour; that said en- 
gines had passed over the first or easternmost span of 
said bridge and were passing over the second or west- 
ern span, the forward engine just having reached the 
western abutment, when suddenly a snapping was 
heard and a sense of sinking experienced by those in 
charge of the engines and baggage cars and by the oc- 
cupants of the forward passenger cars ; then a fearful 
crash and fall of the bridge, carrying with it engines, 
tender, baggage and three passenger cars; causing the 
death of thirteen persons and wounding and injuring 
many others.” 

After giving their reasons for persuing the investi- 
gation farther and reciting that they examined 
‘“‘experts and scientific men, bridge builders and civil 
and mechanical engineers from various parts of the 
country in this and adjoining states, and after hearing 
and considering the evidence we have arrived at the fol- 
lowing result :” 

“1. We are of the oe that no blame or censure 
can be justly charged upon the conductor of the ill- 
fated train, or any. of those associated with and aiding 
him in running it, but on the contrary we have before 
us the most abundant evidence of the constant careful- 
ness and watchful solicitude of Conductor Elmore, Su- 


perintendent Jones and their subordinates on that 
eventful night. 


“2, We have not the least evidence to lead us to be- 
lieve that the bridge had been tampered with for the 
purpose of wrecking the train/ or for any other pur- 


pose. 
“3, We have not sufficient eyidence to lead us to be- 
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perhaps, the single exception of some inconvenience 
from our unusual rise of the river, which, however, 
caused no material difficulty. The main characteristic 
of the construction was the necessity of so large an ex- 
tent of rock excavation, which on the score of first cost, 
no doubt delayed the inception, and afterwards imposed 
a serious barrier to its rapid completion. There being 
no possible way of avoiding such a difficulty, and “ ne- 
cessity having no law,” all that was needed was money. 
which came almost at call, the result of which we have 
endeavored to describe. 

Nothing, abso'utely certain, can be said with regard 
to the exact population of the city. There have come 
to us from different sources various estimates ranging 
between 18,000 and 26,000 souls; possibly 25,000, the 
number given us by reliable authority will be the more 
nearly correct; but our own opinion is, that, it is in ex- 
cess, for if the highest recorded population only reached 
26,000, it is certain that the severe depression of trade 
and commerce, with the preponderance of the laboring 
classes in Ottawa, has had the effect of largely reducing 
the number, by necessitating a departure to more prom- 
ising localities. This may, or may not, be true; we 
mention it, as a point from which to judge of the extent 
of the water works system, compared with what is re- 
quired of it. 

The number of services laid up to date of December 
17th, 1877, amounts to 5,095, by far the largest propor- 
tion of which are % in. diameter. 

To the end of 1876, the machinery had worked dur- 
ing a period of 24,731, hours, pumping 998,722,687 gal- 
lons of water, being something under a million gallons 
per 24 hours; at the present time their duty is about 
doubled, an average of 2,000,000 gallons per day being 
required of them. 

We now come to the cost of the works. The follow- 
ing detailed statement will need no explanation. 

Total expenditure to tst December 1876, 

Aqueduct Bulkhead, Building, etc. 














Ryaa, Booth & Goodwin, tor aqueduct... $70,183 06 
7 clean water pipe. 19,794 97 
B. Sth acs acisnntetsccccenrden 71,959 8 
“ wheel-house, etc.............. 22,400 
James Mathews, press- house...-.-- 4,749 69 
was aqueduct account. 606 79 
o * bulkhead account 3,763 65 
Carpenters, laborers, etc., on building, 
| reese ree 12,416 19 
Blyth & Kerr, heating wheel-house, ete... 2,161 52 
Wheel-house, press-house, drains, etc. 14,518 62 
———— 222,615 02 
Machinery. 
Joseph Hall Manufacturing Co........... 40,992 S82 
S. Blaisdell & Co., Victoria Foundry. 17,026 83 
——-__ 58,019 65 
Culverts, 
Under Canal, Wellington Street. ........ 5,274 67 
oe Banter Bw. cc ccscescsesses 7,402 0% 
hue 12,676 75 
Pipe Trenching. 
a B QUAY... cc wcscccesceccesevcesses 48,829 06 
MicQyatric..o.ssccccsccsecescoesseves 21,258 60 
Timotke VRBRM sos ckvccs yess secnveoess 15,931 49 
ORT Fe BNC iin ns swcdscsenevessincss 5,068 79 
EOIN kdncccctshdcecdcetaskcos 2,237 71 
nn Sine pibbdk edseaeansbes 2,322 12 
DMN SIN ica, Side dia sebeondons 4.578 16 
SRE TEE oni Sac ns needa dborsbieodsacce 1,584 33 
DORE SU EUNNNDS 60 565bb000Q neces caeneede 1,660 94 
Ws, SPREE inn ckok sv ves cenees oe sive 527 55 
A. A. Grant.... 1,455 30 
Bernard Dunnin 629 04 
——— 106,383 09 
Ke. DE ACES. 5s oss ce tewsccncs tectinces 16,761 53 
ONS SV SON nt nes veerseavecsseeies 16,621 22 
Mis: WOEck sy thane ced: 05s ncssacanavevsian 5,316 oF 
Ry Be PE MIF os 6 00 0000.58 sone eeendese 2,311 53 
— 41,010 29 
Pipe trenching, removing booms, ~— NM. B.... 2,747 72 


Pipe laying accountS............ 30,507 34 





PUDONG ROOOUING «5.65 bios: 555s ccneebanscy Xe '230, 563, 80 
John McDougall, valves and special cast- 

Sans sine he cndnceens beta be seadae os 13,495 03 
Blythe & Kerr, lead contract............. 17,729 43 
Charles Garth & Co., brass work......... 5,008 92 
R. Mitchell, BM iegebackies 240 55 


267,637 73 
Fire Alarm ee Construction. 











E, Chantelope, contractor................ 7,909 10 
PRUE WO GUO. i stn dcccadctassemedaceca 151 36 
——_—s_ 8, 060 46 
Envineering and superintendence of works....... < 42,496 v 
es ND I nk cctitdnstnncteesstasahceeenne 65,140 
Amount due by Corporation for grading streets... 1,575 o 
Interest account, including coupons paid............ 154,711 13 
Miscellaneous and office expenses... ...... 7,860 16 
Reged CXPOMOUS.. 60 sass ccccintvsccccrt cases 2,960 52 
Firm alarm Telegraph expenses ......... 3-527 34 
Printing and Advertising..............-.. 2,132 16 
—— 16,480 18 
Weothing: GEBORUNB. « .i< isis sp tasevesssnue 13,490 46 
Collector's Office expenses................ 5.446 10 
—— 31,642 55 
Dotad epee. «6 oss 5 one snccseccccus $1,050,394 75 
From which deduct am’t received from 
water rates to rst December 1876... .. 123,706 35 
Amount received from payment of service 
PUPS CHATMEB.. oo. sc ccccaccatcsiscnccves 19,564 85 
143,271 20 
Zeta: Cont oF Wien oss cnc skins «+» $907,123 55 
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Cr. 


ramets of Debentures 33: and 359, amounting to 
£, 195,120 Stg., and realized........cceccsesscees $591,716 68 6s 


$15,405 87 
Cc. R. CUNNINGHAM, ‘Secretary. 
Orrawa, December 2, 1876. 


Iron pipe delivered alongside trench in 1876 cost $45.30 per ton. 
The aver: age cost of in. services, including 
lead pipe, brass-work, post, service box cov 
er, plate and jabor (no excavation) ....... 
Average cost as above including excating (5 ft. 
of earth) een 1.0 aendde teeha een 
Average cost as above, including excavation 4, 


Balance due Quebec Bank 3oth November, 1876. . 


22. per foot 


42% ¢. ” 


ft. of earth and 2% COE IOT cs oes Kswe Sins $1.13% " 
Average cost of services through the city of an 
average length of 34 ft........-..eeceeee- - $15.59 ceah 


Sizes and weight per yard of Lead Pipe used for 
Services :— 


i natecankssvecnsdsans tin. ..% in. ..4%in. .. Yin. 
Weight per yard.........10 Ds. ..8 Ds. ..7 hs. .5 Ds. . 


Cost of Brass Work used for Services: 

Nozzles—t in, Soc; % in, soc; $4 in, 45¢; 4 in, 27¢; % in, 20c. 
Stop-cocks—1 in, $2. 50; % in, $1.40; % in, $1.20; 4% in, 77¢; % 
in, 45c. 

Branches—1 i in to ¥ inch $1.20; % in to % in 65c; 4% into % 


..% in. 
-3 Ibs. 


in 60c; in to % in 36c. 
: Coupla ugs—tin, 50c; % in, 30c; $4 in, 25c; % in, 20c; % 
in, 12c. 


Tees—X in, 90c; Win, Soc. 
and “ Flange” Joints for House Services on the number 


laid in Ottawa in 1874 and 1875: 


No. of Services laid, 3,670. 


“ Joints in do., 13,200 
o “ “ 


13,200 ** Flange,” at 7 cents each.. 


Difference 
Deduct 6c per joint on 13,200 joints, being the difference 
in cost of brass work in favor of Wipe Joints.. ... $ 


The contract price paid in Quebec from '62-64 inclusive 
for wipe joints was 8o cents each for ¥% inch pipe 10 Ibs. 
per yard. This is heavier than that used in Ottawa. 
Cost of flange joints as above includes cost of tools 
and labor making joints. 

The working expenses for 1876 amounted to $12,- 
033.35, of which amount nearly $5 000 belonged to Col- 
lector's Department. 

From 70,000 to 75,000 dollars were expended during 
1877 on materials, pipe-laying, etc., of which sufficient 
remains to furnish an additional § miles of main. 

The third set of machinery was supplied by Messrs. 
N. S. Blaisdell & Co., Victoria Foundry, Ottawa, and 
has proved fully equal to those manufactured out of the 
city. 

The money for the construction of the Ottawa water 
works was raised on City Bonds which sold a', say 95. 
bearing interest at 6 per cent. per annum, } asable semi- 
annually. A part of the bonds are redeem ble in 20 
years, the remainder extend over a period of 3) years. 
They are quoted in London from 104 tv 106, all ster- 
ling. 

The financial manager is Jas. F. Cunningham, Esq., 
Secretary and Treasurer, of Ottawa City, Canada. 

In conclusion we must record our thanks to Mr. Wm, 
Kennedy Jr., Manager Ottawa Water Works, who re- 
ceived us very cordially and assisted us in every way in 
his power. We are also indebted to the able report of 
the Chief Engineer, Thos. C. Keefer, C. E., for much 
valvable information. jw 
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PROFESSOR FLEEMING JFNKIN ON DOMESTIC SANI- 
TATION. 


Last night, in Queen Street Hall, Professor Fleeming 
Jenkin delivered to the members of the Edinburgh 
Philosophical Institution his second lecture on ‘* Do- 
mestic Sanitation.” After some remarkgp on the subjects 
treated of in the former lecture, the Professor took up 
the subject of water, stating that the quality of the wa- 
ter supplied to Edinburgh was good, though it would be 
desirable tu have a constant instead of an intermittent 
supply, Our intermittent supply obliged us to use cis- 
terns, and books usually recommended that these should 
be of slate or galvanized iron. In practice lead was 
chiefly used, for although some deplorable cases of lead- 
poisoning did occur from time to time, the householder 
was generally ready rather to run some risk of this than 
to incur the chance of leakage, which not uncommonly 
followed the adoption of slate or iron. Lead pipes or 
lead cisterns could not be positively condemned in the 
face of the extremely prevalent practice of using them, 
a practice in which we persevered with almost total im- 
punity. Still, the possibility of lead-poisoning must 
never be lost sight of by the medical man. The posi- 
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tion of a cistern for drinking water was of more im. 

portance than its material; it should be covered, aerated, 

easy of access, easily cleaned, easily lighted and exam- 

ined, and, above all, it should not be placed where it 

could be contaminated by foul air. Ifa cistern over a 

water-closet was unavoidably for a time used, or could 

by accident be used to supply drinking water, at 

least speeial precautious should be taken to keep the air 

sweet, and watch that the manner of supplying the wa- 

ter-closet did not result in passing foul air through the 

water. No overflow pipe from any cistern used for 
drinking water should on any pretext enter the system 

of foul pipes. No water-c'oset should ever be supplied 

direct from the main, nor should there be any direct 
connection whatever between the foul system of the 

house and the water supply. When the above vital 
precautions were taken to keep good water pure, we 
need not have recourse to domestic filtration. The 
slightly brown tinge sometimes observed in the water 
was of no consequence, and, as arule, domestic filtration 
did more harm than good. Animal charcoal and spongy 
iron were stated to be the best filtering materials yet 
known. When, however, animal charchoal was used 
it was necessary to renew the material at frequent inter- 
vals. Country houses should always have their water 
supply analyzed; the senses could be trusted when they 
said certaiu waters were bad, but their positive evidence 
of the excellence of a given water was worthless ; delici- 
ous water might be deleterious. Passing to warming 
and ventilation, the lecturer said a healthy man accus- 
tomed to fresh air was a competent judge as to whether 
air was fit to breathe, and whether a draught was per- 
ceptible or not; but men who are weak of constitutions 
and sedentary habits sometimes acquired a preference for 
hot, close air, and felt the smallest breath of pure air as 
a draught. Still, the ventilating engineer must provide 
for invalids as well as for healthy men, and contrive so 
as to give the hot-house plants their pure air without 
letting them know that they got it. The ideal condi- 
tion of comfort and healthiness was that represented by 
a hillside on a still spring morning, when the sun was 
shining brighty and there was frost in the air. This 
ideal condition of ventilation and warming was consist- 
ent with a preference of open fires. An open fire al- 
most secures a good supply of air in a room, for it 
withdraws from 6000 to 10,000 cubic feet of air per 
hour, and air to supply this less will come in somehow. 
It warms us by radiation, as the sun did; not by con- 
nection, as hot-air pipes did. Judged by comparison 
with this natural standard, Professor Jenkin gave the 
following as the order of merit of systems of warming: 
1. Intolerably bad and poisonous, a gas-stove without 
a chimney. 2. Bad, a cast-iron closed stove with 
leaky stove-pipe, often heated to redness. 3. A cast-iron 
stove, with very large exposed surface heated moderately. 
4. Tolerable, a porcelian close stove never more heated 
than is pleasant to the touch. 5. Tolerable, hot-air 
pipes. 6, Good, under certain conditions, hot-water 
pipes. 7. An open fire with some slightly-warmed air 
introduced from the back of the fire, as in the so-called 
Manchester grates of Shelleto & Shorland. 8. The 
simple open fire, best of all. So long as any one could 
afford it, let him warm his rooms by open fires, and his 
hall by warm water pipes, only taking to inferior 
methods when he could rot help himself. Air would 
come in to a fire and should be admitted by choice, not 
chance. The simple rule for avoiding draughts was 
that air must come in divided into small streams, and so 
directed upwards as not to trickle down the walls or 
pour through to the fire in a defined current. The im- 
plied fallacy of the usual statement that for equal light 
gas fouled the air less than candles, was pointed out, for 
each gas burner in Edinburgh was expected to give a 
light equal to 15 candles. Seven gas burners alight in 
a room were common enough, but 105 lighted candles 
were rare. The relative heating and pollution of air by 
candles, oil lamps, gas, and men was not to be ascer- 
tained satisfactorily by reference to any of the ordinary 
authorities on hygiene, no one could doubt that where 
gas was burned it was habitually so used as to require a 
very much larger supply of air than was sufficient 
where oil lamps or candles were used. The following 
general rules as to ventilation were laid down :— Never, 
either in winter or summer, c¥ose the register of the 
grate in any room; use no more gas than is really re- 
quired for the purpose you have in hand; turn out the 
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gas when you are not using the light; let in fresh air 
at the top rather than at the bottom of your room ; by 
known openings under control, rather than by unknown 
paths ; place and protect the openings so that the air 
cannot trickle down walls. Where much gas is con- 
sumed, remove, foul air by a large Arnot’s valve in 
chimney. Preter Hincke Bird’s system to louvres or 
ventilators in windows. If you are so strong or so de- 
moralized as to be indifferent to foul air, provide fresh 


air for your weaker and saner brethren. When heating 


by hot air must, from economical grounds, be adopted, 
warm the air by passing it over warm but not over hot 
surfaces. Avoid gas stoves which have no chimneys. 
Avoid cast-iron close stoves. Avoid double windows. 
Remember that the draught is always inwards from a 
common stair or water-closet, so that if these are foul 
they pollute the dwelling-rooms. Consider a water- 
closet in a bed-room as absolutely inadmissible ; do not 
give less than 600 cubic feet per head in sleeping rooms. 
Never submit to draughts, foul air or cold in your own 
house. The lecturer cuncluded with some further ex- 
planations as to the action of the Sanitary Protection 
Association. Means were suggested by which its action 
could be extended to branches in neighboring towns, 
whenever the local interest in these quarters was strong 
enough to provide a local council of management and a 
local secretary. The Association was now beginning to 
count members by hundreds, and the recent addition of 
Lord Provost Boyd to the ro}] gave encouragement, 
as showing the interest taken in the subject by the 
municipal authorities. The Professor's address was 
listened to througheut with unmistakable interest and 
elicited frequent applause.— Scotsman of Fan. 26th, 
aaslescalesie “ 


THE NEW YORK STATE SURVEY. 


The printed report of the Commissioners of the State 
Survey has just been presented to the Legislature. The 
following extracts present matters of general interest in 
connection with the work of the survey. The report 
states : 


“The triangulation extends across 11 important 
counties in the heart of the State, and has afforded the 
means of determining with great accuracy nearly 170 
geographical points lying within an area of 3,000 square 
miles, and forming parts of these counties. Within the 
same area have*been fixed with equal accuracy the po- 
sition of 70 meridian lines, affording convenient stan- 
dards of reference for ascertaining the declination of the 
magnetic needle and its gradual but constantly pro-. 
gressive changes. This has been accomplished with 
great economy, at much less expense of time and money 
than the public has generally supposed.to be possible, 
and gives evidence that the whole survey can be made 
for asum of money very small as compared with the 
value of such a work. Upon the people inhabiting this 
portion of our State, therefore, the survey has already 
conferred a benefit of which it would be difficult to esti- 
mate the value, in removing the principal causes of un- 
certainty which have hitherto existed in surveying opera- 
tions. The survey has also brought to light the fact 
that the landmarks originally established to fix boun- 
dary lines of counties have—in many instances, perhaps 
in most—become completely effaced, while tie people 
to whom they were familiar are also rapidly disappear- 
ing. Fifty of these lost marks have been recovered 
during the past year, and their positions have been fixed 
for all future time by permanent monuments and by 
connection with the triangulation. Care has been taken 
in all cases not to disturb existing lines, the object being 
to preserve lines from loss, and nut to unsettle any 
established boundaries. The survey also shows the 
gross defects in all maps in use, which mislead the pub- 
lic as to the positions of towns and villages, to the ex- 
tent of miles. This is a constant source of trouble and 
confusion ; an these errors are s« numerous and so 
large as to afford convincing evidences to any one who 
inspects, however cursorily, a graphic representation of 
the results obtained, that New York is truly, as it was 
asserted to be, the worst mapped State of equal wealth 
to be found in the civilized world. It has been said by 
the Director of the Dudley Observatory, at the capital 
of the State, that we have a better topographical map 
: = surface of the moon than of the State of New 

ork, 

‘The errors of our maps have a significance greater 
than that which immediately appears. They tend to 
make the descriptions of titles obscure and uncertain, 
and in the future will be the causes of great trouble and 
losses. When existing monuments decay, or fences are 
moved—and this is constantly taking place—there will 
be no way of correcting the mistakes of our maps, but 
they will become, with all their errors, the only remain- 
lng proofs of lines and boundaries. Thus, it will be 
seen that while the true witnesses of courses and dis- 
tances are being lost, the false evidences of our maps 
are multiplying. Where landmarks are constantly dis- 
appearing, and where from time to time the only means 

































of re-establishing doubtful lines is by reference to de- 
scription, a door is certainly open to endless litigation, | 
unless such descriptions are true. 


our general maps furnish, consequently, a demonstra- 


points of reference and well-determined meridian lines, 
accessible to local surveyors everywhere, from which 
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of the transformation and improvement of existing lines 
to render them compatible with the new wants of the 
navigation, 

* Outside this system regard must be had to the neces- 
sity of making a certain numbers of canals of special 
utility, which may be conceded for a limited time to de- 
partments or communes. These will be the germ of a 
system of local interest, comparable in certain respects 
with that of the railways. 

“The improvement of navigable waterways neces- 
sarily includes that of seaports, without which our canals 
and rivers would be incapable of being fully developed. 
thus briefly described furnishes correct points of depar- | All merchandise passing into and out of the country 
ture for all the detailed surveys necessary in map con- | must pass through the ports. The ports, therefore, 
struction. When the first prominent points have been | must keep pace with the movement of commerce, follow 
found, and the first great lines established, the process | 


| the development of traffic, and maintain the struggle 
of making the small triangles is very rapid and inex- | with foreigners. 
pensive. 


This is the cheapest, the most correct and the | “It is, theretore, necessary that each of our principal 
most expeditious way of securing not only a good map | ports should examine separately the enlargements and 


The visible errors in 


tion, entirely irresistible, of the need of well-determined 


they may take their departure, and by means of which 
they may establish with entire accuracy the lines of all 
their.private surveys. The determination of such fixed 
points of reference, however, is dependent on the great 
lines established by triangulation. The triangulation 


of the State, but of making all surveys and all titles | improvements whicth it claims to meet the different re- 
based upon them safe from lawsuits and controversies. | quirements of shipping, canal boating, railways, and 
What has been done by this commission has not only | local trade. In order that the commissioners appointed 


been more than was expected for the time and money 
expended, but it has made what remains easy to be ac- 
complished. Beyond this, the experience of the past 
two years his enabled us to make many improvements 
and simplifications in our plans which remove the objec- 
tions heretofore existing in the minds of many against 
the survey, growi: g out of a fear of indetinite expenses, 
or of disturbances of existing lines or boundaries. On 
the contrary, we seek to make our lasting hills the means 
by which the proofs of existing lines and titles shall for- | 
ever be made clear and stable. 

‘*From this short sketch of the work of fixing the 
great points and establishing the leading lines, it will be 
seen that when it is done it will be lasting in its very na- 
ture, and can be made useful at any future time, however 
remote. It can also be carried out in its details in every 
part of our State, either by counties, towns or individuals; 
and all that shall thus be done, although at diflerent | 
times and in sections distant from each other, will go 
toward making up in the end a complete and correct | 
map of the whole State. Whatever shall be done here- 
after in our surveys will be consistent and harmonious. 
On the other hand, if prominent points are not ascer- 
tained, and the leading lines are not laid down, whatever 
may be done by towns and counties or individuals to 
correct errors or to fix monuments, which shalk give | 
proots for future security, will be of no value for general 
purposes, and all will be lost when at some time the 
State shall be forced to make, at its own cost, a survey 
to relieve the people of the growing evils of present un- 
certainties and errors. It is best that purely local sur- 
veys should be made by those most concerned in them ; 
and if the State will give them the starting points from 
which they can be made, it will save itself from heavy 
cost and from many evils in the future.” 

ahaa 
WATER TRANSPORTA- 
TION. 

M. Freycinet, the French Minister of Public Works, 
in his report on the railway system, makes the following 
reference to the canals of France: 


below may be compeeent to decide, it is desirable that 
they should be enhghtened by the aid of a preparatory 
examination, made in the port itself, by a local commis- 
| sion, the composition of which shall be settled in virtue 
of the same decree.” 


A decree follows the above report, (which is approved 
by the President) appointing the six commissioners pro- 
posed above, and defining their duties. 

<>< 


STREET CLEANING. 


The following extracts from a report made by a com- 
mittee of the Municipal Reform Association of New 
York, will be of interest. The report opens with a 
description of a tour of the streets in different parts of 
the city and of the condition in which they were found. 
It sets forth that the authorities confess that the work 
of street cleaning is done without any regular system, 
and continues : 


* The whole city should be thoroughly cleaned and 
purified at least once in each week. 
unreasonable? 

“In London, with 1410% miles of pavement, every 
principal street is swept once in twenty-four hours, sec- 
ondary streets three times a week, all others at least 
twice. 

“In Liverpool, with 255 miles of pavement, like regu- 
lations are enforced. 

“In Manchester, with 500 miles of pavement, the 
principal streets, roads and thoroughfares, together with 
the markets, are cleansed every day, secondary streets 
thrice a week, all others twice. 

“In Boston, with seventy miles of pavement and 
200 miles of macadam, the principal streets are swept 
every morning before eight o'clock, all others twice a 
week, the macadam once a week, and all gutters flushed 
and cleansed weekly. 

“In Philadelphia, with 600 miles of pavement, the 
principal thoroughfares are cleansed six times a week, 
secondary streets three times a week, and the whole 
city is thoroughly cleansed once a week. 

“In New York, with 250 miles of pavement, the au- 
thorities claim to sweep her principal streets three times 
a week, and her other streets once a week. If the claim 
were well founded she takes rank below every other im- 
portant city above mentioned. How is it, then, when 
every citizen knows that the claim is baseless and with- 
out shadow of right? Is the default owing to inade- 
puate means? Let us continue our comparison ? 

** London is divided into thirty-nine varishes, each of 
which conducts its own scavenging and street-cleaning. 
It would be impossible to give returns from them all. 
Taking the Parish St. George, Hanover Square, one of 
the most central and important, as an example, we find 
it comprises forty-two miles of streets. The average 
cost of cleaning and carting away the refuse—a ride 
from three to five miles being necessary—for the years 
1870 and 1875, was £9,089 per annum, or $45,500 gold. 
Taking the same average of the whole city--which 1s 
certainly fair, as some of the parishes are smaller and 
the carting distance less, the annual cost would be 
$1,744,500, or in round numbers, $1,253 per mile. 

** Liverpool, with her 255 miles of pavement, paid for 
street cleaning in 1576, including the emptying and 
cleansing of all the privies of the city numbering 31,72 
—a work the expense of which is in New York distinct 
from and additional to the cost of street cleaning—the 
sum of £65,864. os. 6d., or $329,320 in gold, equivalent 
to $1,255 per mile. 

“ Manchester, with 500 miles of pavement, paid in 
1876 for street cleaning £28,412, or $142,060, or $285 
per mile. 

“ Boston in 1876, with 270 miles of streets, paid for 
street cleaning. including the removal of ashes and gar- 
bage, $263,000, currency, or $974 per mile. This is 
net, after deducting $46,000 received from sales of gar- 
bage. 

* Philadelphia, with 600 miles of streets, spent in the 
first ten months of 1577 for street cleaning, including 
removal of ashes and garbage, $275,000, tutal for the 
year, at the same ratio, of $330,000, or $550 per mile. 

“* New York, with 250 miles of pavement, spent in 
1877 for street cleaning, exclusive of removing dead ani- 


Is such a demand 





RAILWAYS AND 


* Navigable waterways play an important part in the 
production of the wealth of acountry. If it was thought 
at one time that their uselulness was about to cease and 
that they would soon give place entirely to railways, that 
rather superficial view has not been long in being modi. 
fied after an attentive examination of the facts. It has 
been found that navigable waterways and railways are 
not destined to supplant but to support one another. 
Each has its particular attributes. Railways take the 
least cumbrous traffic, that which requires speed and 
regularity, and bears most easily the cost of carriage. 
Waterways take heavy goods of low value, which only 
pay for being carried when the cost of carriage is low, 
which afford railways only an illusory revenue, and en- 
cumber instead of feeding them. 

“ Navigable waterways fulfill another object. Their 
mere existence checks and moderates the rates on goods 
which are sent by railway ; they are a warning to rail- 
road companies not to exceed the limit beyond which 
trade will not hesitate to sacrifice regularity to economy. 
In this respect navigable waterways are much more ser- 
viceable than competing railways, for these, fighting each 
other with equal weapons, generally end by coming to 
an understanding to avoid inevitable ruin; whilst the 
canal boat and railway naturally divide the traffic by 
taking that wh ch suits each best. 

‘The country has an evident interest, therefore, in 
not neglecting its means of water carriage while it is en- 
gaged in developing its railway system: Public opinion 
regards it in this light, and the Legislature has for sev- 
eral years given repeated proofs of its interest in this 
object. 

* The steps to be taken to arrive at certain results ap- 
pear to me to be the same as we have taken in regard to 
the railways, and which I may here mention. Technical 
and administrative commissions would likewise be ap- 
pointed, one fur each of the six natural basins of France. 
They would be composed of similar members, except, of 
course, in regard to such modifications as the different 
nature of the subject requires. 

“ The object of these commissions will be, on the 
one hand, to design new lines, whether of canals or 
canalized rivers, intended to complete the system of 
general interest; on the other hand, to settle the basis 
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mals or cleansing privies, $725,000 or $2,900 per mile, 
and asks for the year 1878 $1,071,340, or $4,310 per 
mile. 

* These figures need no commentary.” 
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WATER SUPPLY OF AMERICAN CITIES. 








BOSTON, 
(Continued from page 62.) 








The tubercles were very broad at their base, and very 
strongly adhering to the surface of the pipe, and could 
not be removed, except by heating the pipe to a red 
heat, or bya forcible action of an instrument. They 
were of a greenish brown color, and testaceous structure, 
and, on exposure to the air, assumed the color of yellow 
ochre, a sure sign of the oxidation of part of the iron 
which entered into their composition. Their density 
was almost 3.362. A chemical analysis gave the follow- 
ing results : 

Peroxide of iron, 96 to 98. 

Silex and Alumine (argil) 4 to 2. 

Chloride of Sodium—traces. 

Sulphote of Iron—traces. 

They were, therefore, almost entirely free from (at 
least as far as regards the iron which they contained) 
the elementary matters contained in the water in solu- 
tion ; and, indeed, they were not derived from substances 
which it could hold in solution. The water was free 
from color, taste or smell, and its specific gravity nearly 
that of pure water. It showed, on analysis by chemical 
tests, 

A very small quantity of carbonic acid. 

A small quantity of calcareous earth. 

A small quantity of sulphate of soda. 

A positive quantity of chloride of soda, 

Little or none of the metallic salts. 

And little or no iron, 

A more recent analysis of the water, taken before its 
passage through the Conduit, showed its density to be 
scarcely different from distilled water; to reagents it 
only showed chlorides, and those, chlorides of sodium ; 
there was no trace of lime, nor sulphates, nor iron. 

He considered it certain, that the iron in the tubercles 
was to be attributed exclusively to an alteration which 
had taken place in the pipes themselves, no matter what 
the casting might be, whether white or gray. And as, 
notwithstanding this alteration, there could nut be seen 
in the pipe,even witha glass, after it had been well 
tubbed, any difference between its texture and that of 
new casting, he concludes that the deterioration must 
have taken place over the whole surface indiscriminately, 
in the same way. Ele calculates that the greatest thick- 
ness of the layer which could have been thus removed 
in thirteen years was 0.0025 metre (0.0098 inch); or 
0.0002 (0.00075 inch) annually. [0.0098 inch and 
0.00075 inch are probably missprints for 0.098 inch and 
0.0075 inch, respectively.—ED.] 


In reference to the obtaining some remedy for the 
evil, he observes, that waters the most pure and most 
proper for the ordinary necessities of life afford no ex- 
emption, since it appears invariable that the tubercles 
are in an especial manner developed by the presence of 
very small quantities of sea salt, which almost all waters 
contain. And thet chemists and engineers have there- 
fore recommended the forcing of linseed oil by great 
pressure into the metal, and also coatings of mortars 
and hydraulic cements and bituminous coverings. There 
was a great limit, however, to the efficacy of all of them. 
At Cherbourg, pipes which had been laid dewn not 
more than three years previous, and which had had lin- 
seed oil forced into them by hydraulic pressure, already 
showed traces of tubercles, some of which had attained 
an elevation of 4 and § millimetres (0.157 to 0.197 
inch). 

Coatings of mortars and hydraulic cements cannot be 
applied without great difficulty, and must be in very thin 
layers ; and the whole surface is therefore not covered, 
leaving points where the tubercles are developed. Bitu- 
minous coatings could indeed be applied By immersion 
in hot baths composed of those substances, but these 
means, if efficacious for atime, must have their limit, 
when the friction of the water shall have worn away the 
thin covering; and then the same difficulty would be 
felt as before. (See page 220, for the experience of 
bituminous coating in Cochituate Pipes.) He thinks, 
therefore, that the only means on which could be placed 
a hope of certain preservation of the iron, would consist 
in the discovery of some compensating agent against the 
magnetic or chemical action which causes the formation 
; or development of the tubercles, and that the agent 
115 employed should not affect the quality of the water; and 

i that its application should be simple and not expensive 
Such an agent, however, had not been discovered. Mr. 
Gaudin then proceeds to describe his mode of removing 
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the accretions by mechanical means from time to time 
when it should be necessary. A description of the pro- 
cess will be found in the report of the City Engineer, 
1852, p. 166. See p. 183. 

The foregoing statement contains a very brief analysis 
of the investigations which have been made, in other 
places, of the nature, origin, and mode of remedying the 
evils now under consideration, so far as they have come 
to our knowledge. We annex to it the able and interest- 
ing communications of Professor Horsford, and refer 
to the report of the City Engineer to show the extent of 
our own experience in relation to them. 

It has been hoped that by bringing to the notice of 
the Council all the facts which we have been able to ac- 
cumulate, and offering even an imperfect sketch of the 
researches made on the subject, we might enlist the at- 
tention not only of those who are similarly interested 
with ourselves, but also of men of science. and of those 
who are engaged in the production of the metal itself. or 
in the great variety of manufactures and constructions 
in which iron is employed. And that if this object 
could be effected, it might be the means of ascertaining 
hereafter some mode either of preventing the evil in its 
origin by improvements in the castings, or of arresting 
or retarding its further progress by the intervention of 
some preparation for covering and protecting the sur- 
face ; or, of obtaining a temporary remedy by providing 
a mode of removing the obstructions as they from time 
to time appear. 

Undeubtedly, the most important change which takes 
place on the inner surface of the pipes, as far as relates 
to any immediate results, is the production of the accre- 
tions. The formation of plumbago or something like 
it, in the place of the iron which has been absorbed, 
does not indeed protect the metal beneath it, and the 
action continues, perhaps even with a slightly accelerated 
force; but, according to the French and English authori- 
ties, its progress is so slow that many years must elapse 
before any serious consequences from it alone would be 
likely to happen. It is probable that the only way to 
prevent this action will be found in coating the surface 
with some composition which will shield it. We cannot 
anticipate what success may attend future attempts to 
discover such a composition ; up to the present time, we 
believe, they have all been quite fruitless. 

But, with regard to the accretions, their growth has 
been more rapid and important, so much so, that our 
36-ipch and 30-inch mains have become already, in con- 
sequence of the actual diminution of their area and also 
of the additional friction which has been occasioned, 
scarcely superior in capacity to those of 34 and 28 
inches, having a clean surface; and we have had suff- 
cient experience on the subject to convince us of the 
impolicy of making use of wrought-iron service-pipes at 
all, or of cast-iron ones, of less than 4 inches in 
diameter. 

We cannot, indeed, at present feel any certainty as to 
the extent to which the tubercles will ultimately increase, 
and think there is some prospect that they may become 
stationary, or at least have their progress much re- 
tarded. As their origin is, however, attributed by the 
English authorities solely to the constitution of the iron 
itself, and by the French, and to some extent by Pro- 
fessor Horsford, partially to the same cause, it is possible 
that improvements may be made in the manufacture of 
the metal, or the casting, by which it may be rendered 
more homogeneous, and their formation be thus pre- 
vented ; and, in the meantime, reference may be had to 
this quality of the metal in selecting the castings, when- 
ever it shall be possible. 

It is the intention of Professor Horsford, if he can do 
it consistently with the performance of his other duties, 
shortly to obtain an analysis of the iron, from our own 
pipes, where an unlike tendency to accretions is noticed ; 
which may throw some light on the point of homo- 


geneity. 
. (To be Continued.) 
—_————q3“—<>-o 


CORRESPONDENCE. 


were strictly Cornish in action and principle, though 
adapted to double acting cylinders; this is a contradic. 
tion of itself, for the principle of the Cornish engine is 
its single acting cylinder, its action being as follows: the 
piston being at the upper end of the cylinder, (that being 
the place that it stops at whenever the engine is at rest) 
being brought there by the weight of the pump rods, or 
in water works by weights substituted in their place—the 
weights being the suggestion of Mr. Wickstead for the 
first Cornish engine ever put into water works—the 
steam is admitted to the top of the cylinder, forcing 
down the piston and jerking up the pump rods or weights, 
the action being about the same as if a charge of powder 
had been exploded under the weight, and carrying it up 
until the steam is so expanded that the weight balances 
the steam ; then the equilibrium valve is opened. a valve 
that is unknown to any other engine and constitutes one 
of its peculiarities, allowing the steam to pass to the 
lower side of the piston, thus placing the —. in equi- 
librium ; hence its name. The weight then begins to 
descend, forcing up the water at the same time; the 
steam passes from the upper to the lower side of piston 
doing no work, being merely transferred by the motion 
of the piston. Upon the piston reaching the top of the 
cylinder, more steam is admitted and the exhaust valve 
opened, letting the steam below the piston into the con- 
denser ; at the same time the injection valve is opened, 
aimitting sufficient water to condense the steam, then 
it is closed ; this is another feature of the Cornish engine; 
all other engines have the injection valve open all the 
time. From the above description of the principles 
essential to a Cornish engine, it will be seen that no 
double acting engine can be a Cornish engine. 

There is a statement that experiment has shown that 
the addition of ten tons of counter weight would in- 
crease the duty 50 per cent; this is a plain and a broad 
statement, and there ought to be a good reason why it 
should have this effect. Sofar as Ican see, when a 
double acting engine has its own parts balanced any 
addition of weight is only a load for the engine tocarry. 
In the case of the Brooklyn engine, as there is a pump 
on each side of the beam centre it cannot be much out 
of balance; still, if it can be done I should very much 
like to know how. In the case of the Cornish engine, 
it has the contrary effect, as Mr. Wickstead says, that 
as the mines are deepened and the pump rods length- 
ened the duty decreases. This is evident, that when 
there is weight sufficient to raise the water any addition 
will be a loss. CounT RUMFORD. 





CINCINNATI, OHIO, Fed, 78, 1878. 
Editor ENGINEERING NEws: 

Sir: We have a new measuring rod, United States 
standard officially graduated at Washington City. It 
is of brass heavily plated with nickel. Of course its 
place is in the office of the chief engineer of the Board 
of Public Works. Our New York target leveling rods 
agree with it. They were at variance with the old box- 
wood standard rod of which I wrote in my Jast letter. 
Speaking of rods, an ex-city civil engineer told me an 
experience the other day. He said that when he re- 
tired from the office of civil engineer for Cincinnati, he 
set up a private office. One among the first things he 
did was to secure a ten foot rod. He got a piece of 
clear white pine of Gen. Hickenloofer, who had picked 
it from a lot of pattern timber, in a foundry before the 
war. It had seasoned fully ten years. He dried it, 
treated it with three coats of oil, and graduated it by the 
then nearly new Cincinnati standard. Finding more 

rofit in other business he abandoned engineering and 
ne up his rod in his cellar, A friend borrowed it 
and before using compared it with the Cincinnati stand- 
ard, and found it 1-1oth of an inch Jong. The owner 
went to the office and verified this result. He found 
that one half of the rod agreed perfectly with the stand- 
ard and that the variance was all in the otherhalf. He 
put the rod on the top of a book-case in the engineer's 
office, and allowed it to remain three months and then 
tested it again. It agreed perfectly with the standard. 
The half which shrank was not quite as straight grained 
as the half which remained true. Mora]l—Put not your 
trust in wooden rods. 

The Board of Public Works a few days ago, awarded 
to a New Albany, Indiana firm, the contract for spec- 
ial sewer castings, for Cincinnati, for one year at their 
bid of $1.94 per hundred pounds. Other bids—all in 
this city—ranged from $2. to $2.10. A contract has 
been awarded for new steel boilers for a battery at the 
pumping house of the water works at 8% cents to 9 
cents per pound. Two immense buildings were erected 
in the city, the brick work of which was pushed with 
all possible speed during the last fall and winter. Both 
buildings have brick masonry walls a hundred feet high. 
Both of them are veneered out side with the finest 
Philadelpaia pressed brick against a thick backing of 
common brick. In the wall that went up the more 
slowly the veneering or outer brick stand without frac- 
ture—in the other building which was awfully rushed 
the veneering brick are spalling. In both cases a 
straight band was used, and in both cases a mortar % 
inch thick made of cement and ground anthracite coal 
was used. This set at once and did not settle. For 
the common brick backing or main wall a % inch joint 
was used. In the wall most hurried this settled more 
than the outer veneering ané’nas mixed things a little. 
The mischief is not by any means irreparable. It isa 
word to the wise however which should not be — 





We do not hold ourselves responsible for the opinions 
of correspondents. 


CincinnaTI, Fed. 20. 1878. 
Editor ENGINEERING NEws: 

The Hopple street bridge, 142 feet clear span, 18 feet 
clear roadway, with two footways six feet wide, built by 
Wm. Lomas & Co., of this city, was completed and 
tested the 18th inst. The test load was 196 tons of 
gravel equally distributed over the floor surface, making 
2,760 pounds per lineal foot. The deflecture under thig 
load was 1% inches, returning to within five-sixteenths 
of an inch of its original camber after removing the load. 
The entire load remained on about five hours. Plans 
and specifications were made in the office of A. L. An- 
derson, Engineer of the Board of Public Works. 

W. M. HUGHES, 
Asst. Engr. B. P. W. 













Cuicaco, Feb. 28, 1878. 


Editor ENGINEERING News. 
DEMONSTRATION VERSUS STATEMENTS. 

It is singular that in yours of the 14th Mr. Birkinbine 
should correct erroneous statements respecting the Fair- 
mount Water Works, and that Mr. McElroy should 
make such statements about the Brooklyn Water Works 
as are likely to mislead engineers. He states that the 
first pair of engines built for the Brooklyn Water Works 
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NOMENCLATURE OF BUILDING STONES 
AND STONE MASONRY. 


remaining tools to be described require the use of only In ordering stones of this class the specifications 
one hand for each. should always state the width of the bed and end joints 

The 4and hammer, weighing from two to five pounds, | which are expected and how far the surface of the face 
is used in drilling holes, and in pointing and chiseling | may project beyond the plane of the edge. In practice 









(A paper by James R. Croes, William E. Merrill and Edgar B, 


inkle, a Society of the harder rocks. the projection varies between 1° and 6". It should also 
HE ANNUAL MEETING, NOVEMBER The mallet is used where the softer limestones and | be specified whether or not the faces are to be drafted. 
Puseawrae O° * sandstones are to be cut. I11.—CutStTones.—This class covers all squared 


Comets The pitching chisel is usually of 1% inch, octagonal | stones with smoothly dressed beds and joints. As a 


steel Spread on thc cutting end to a rectangle of 44x24 
inches. It is used to make a well-defined edge to the 
face of a stone, a line being marked on the joint surface, 
to which the chisel is applied, and the portion of the 
stone outside of the line broken off by a blow with the 
hand hammer on the head of the chisel. 

The foint is made of round or octagonal rods of 
steel, from '{-inch to one inch diameter. It is made 
about 12 inches long with one end brought toa point. 
It is used until its length is reduced to about five inches. 
It is employed for dressing off the irregular surface of 
Stones, either for a permanent finish or preparatory to 
the use of the axe. According to the hardnesss uf the 
stone, either the hand hammer or mallet is used with it. 

The chisel of round steel of &{ to % inch in diameter 
and about ten inches long, with one end brought to a 
cutting edge from \-inch to two inches wide, is used 
for cutting drafts or margins on the face of stones. 

The tooth chise/ is the same as the chisel, except that 
the cutting edge is divided into teeth. It is used only 
on marbles and sandstones. 

The splitting chisel is used chiefly on the softer 
stratified stones, and sometimes oa fine architectural 
carvings in granite. 

The plug truncated wedge of steel, and the feathers 
of half-round malleable iron, are used for splitting un- 
stratified stone. A row of holes is made with the drill 
on the line on which the fracture is to be made. In 
each of these holes two feathers are inserted, and the 
plugs lightly driven in between them. The plugs are 
then gradually driven home by light blows of the hand 
hammer on each in succession until the stone splits. 

In architectural carving a variety of chisels of differ- 
ent forms are used. For most of these no specific names 
exist, and their shapes are varied with the special work 
to be done. 


Building stones are classified either in accordance 
with the manner in which they are individually pre- 
pared for use, or in accordance with the manner in 
which they are aggregated into masonry. The latter 
classification is in some measure dependent upon the 
former, as the nomenclature of masonry varies, not 
only with the combination, but also with the character 
of the work on the individual stone. The first named 
classification is that of the stone cutter, and the other 
that of the mason. 

The object of this paper is to discuss building stones 
from these two stand points, with a view of obtaining 
a uniform nomenclature. The use of the same terms 
throughout the United States would prevent misunder- 
standings, and make engineering practice more uniform, 
and better understood when records of completed work 
are examined. The present diversity of nomencla- 
ture is unsystematic and objectionable on many grounds. 


rule all the edges of cut stones are drafted, and between 
the drafts the stone is smoothly dressed. The face, 
however, is often left rough, when the constructions are 
massive. 

In architecture there are a great many ways in which 
the faces of cut stone may be dressed. but the following 
are those that will usually be met in engineering work ; 

Rough Pointed, (Fig. t.)—When it is necessary to 





























remove an inch or more from the face of a stone, it is 
done by the pick or heavy points until the projections 
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TOOLS USED IN STONE-CUTTING. 





In order to describe intelligibly the various kinds of 
building stones, it will be necessary to begin with a de- 
scription of the tools used in stone-cutting, as the 
names of many kinds of dressed stones are directly de- 
rived from those of the tools used in dressing them. 

Formerly stone-cutters’ tools were made of iron with 
steel edges ; the modern practice is to make them whol- 
ly of steel. 

The double faced hammer is a heavy tool weighing 
from 20 to 30 Ibs,, used for roughly shaping stones as 
they come from the quarry, and for knocking off pro- 
jections. This is used only for the roughest kind of 
work, 

The face hammer has one blunt, and one cutting end, 
is used for the same purpose as the double face hammer, 
where less weight is required. The cutting end is used 
for roughly squaring stones preparatory to the use of 
finer tools. 

The cavil has one blunt, and one pyramidal or point- 
edend. It weighs from 15 to 20 Ibs. Used in quar- 
ries for roughly shaping stone for transportation. 

The fick somewhat resembles the pick used in dig- 
ging, and is used for rough dressing, mostly on lime- 
stone and sandstone. Its length varies from 15 to 24 
inches, the thickness at the eye being about two inches. 

The axe or pean hammer has two opposite cutting 
edges. It is used for making drafts around the arris or 
edge of stones, and in reducing faces and sometimes 
joints toa level. Its length is about 10 inches and the 
cutting edge about four inches. It is used after the 
point and before the patent hammer. 

The tooth axe is like the axe, except that its cutting 
edges are divided into teeth, the number of which vary 
with the kind ot work required. This tool is not used 
in granite and gneiss cutting. 

The dusk hammer is a square prism of steel whose 
ends are cut into a number of pyramidal points. The 
length of the hammer is from four to eight inches, and 
the cutting edge from two to four inches square. The 
points vary in number and in size with the work to be 
done. One end is sometimes made with a cutting edge 
like that of the axe. 

The crandail is a malleable iron bar about twe feet 
long, slightly flattened at one end. In this end is a slot, 
three inches long and 3%-in wide. Through this slot 
are passed ten double-headed points of \-inch square 
steel, nine inches long, which are held in place by a 
key. 

The patent hammer is a double-headed tool so 
formed as to hold at each end a set of wide thin chisels. 
The tool is in two parts which are held together by the 
bolts which hold the chisels. Lateral motion is pre- 
vented by four guards on one of the pieces. 

The tool without the teeth is 514x23{x1% inches. 
The teeth are 24{ inches wide. Their thickness varies 
from one-twelfth te one-sixth of an inch. This tool is 
used to give a finish to the surface of stones. 

All of the above mentioned are two-handed, or re- 
quire both hands of the workman to use them. The 













vary from %" to 1". The stone is then said to be rough 
pointed. This operation precedes all others in dressing 
limestone and granite. 

Fine Pointed, (Fig. 2.)—If a smoother finish is de- 
sired, rough pointing is followed by fine pointing, which 
is done with a fine point. It is only used where the 
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finish made by it is to be final, and never as a prepara- 
tion for final finish by another tool. 

Crandalled, (Fig. 3).—This is only a speedy method of 
pointing, the effect being the same as fine pointing, ex- 
cept that the dots on the stone are more regular. The 


STONE CUTTING. 

All stenes used in building come under one of three 
classes, viz.— 

I.—Rough stones that are used as they come from 
the quarry. 

II.—Stones roughly squared and dressed. 

III.—Stones accurately squared and finely dressed. 

In practice the line of separation between them is not 
very distinctly marked but one class gradually merges 
into the next. 

1.—U NSQUARED STONE OR RUBBLE--This class covers 
all stones which are used as they come from the quarry 
without other preparation than the removal of very 
acute angles, and excessive projections from the general 
figure. The term “backing,” which is frequently ap- 
plied to this class of stone, is inappropriate, as it prop- 
erly disignates material used in a certain relative posi- 
tion in a wall, whereas, stones of this kind may be used 
in any position. 

IJ.—SQuaRED STonES.—This class covers all stones 
that are roughly dressed on. beds and joints. The 
dressing is usually done with the face hammer or the 
axe, or in soft stones with the tooth hammer. In gneiss 
it may be necessary to use the po.nt sometimes. The 
distinction between this class and the third, lies in the 
degree of closeness of the joints which is demanded. 
Where the dressing on the joints is such that the dis- 
tance between the general planes of the surfaces of ad- 
joining stones is one-half inch or more, the stones prop- 
erly belong to this class. 

Three subdivisions of this class may be made, de- 
pending on the character of the face of the stone. 


(a.) Quarry-faced stones are those whose faces are 
left untouched as they come from the quarry. 


(4.) Pitch.faced stones are those on which the arris 
is clearly defined by a line beyond which the rock is cut 
away by the pitching chisel, so as to give edges that are 
approximately true. 

(c.) Drafted stones are those on which the face is 
surrounded by a chisel draft, the space inside the draft 
being left rough. Ordinarily, however, this is done only 
on stones in which the cutting of the joints is such as 
to exclude them from this class. 































variations of level are about 4%", and the rows are made 
parallel. When other rows, at right angles to the first, 
are introduced, the stone is said to be cross-crandalled. 

Axed or Pean Hammered,and Patent Hammered, 
(Fig. 4.}—These two vary only in the degree of smooth- 
ness of the surface which is produced. 





















































The number of blades ina patent hammer varies 
from 6 to 12 to the inch, and in precise specifications 
the number of cuts to the inch must be stated, such as 
6-cut, 8-cut, 10-cut, 12 cut. The effect of axeing is to 
cover the surface with chisel marks which are made 
parallel as far as practicable. Axeing is a final finish. 

Tooth Axed.—The tooth axe is practically a number 
of points and it leaves the surface of a stone in the same 
condition as fine pointing. It is usually, however, only 
a preparation for bush hammering, and the work is 
then done without regard to effect so long as the sur- 
face of the stone is sufficiently leveled. 

Bush Hammered, (Fig. 5.)—The roughnesses of a 
stone are pounded off by the bush hammer and the 
stone is then said tobe “ bushed.” This kind of finish 
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is dangerous on sandstone, as experience has proved 
that sandstone thus treated is very apt to scale, 

In dressing limestone which is to have a bush ham- 
mered finish, the usual sequence of operations is: 

Ist, rough pointing; 2d, tooth axeing; 3d, bush 
hammering. 

Leubbed, (¥ig. 6.)—In dressing sandstone and mar- 
ble, it is very common to give the stone a plane surface 
at once by the use of the stone saw. Any roughness 


left by the saw are removed by rubbing with grit or 


Fig. 6. 


sandstone. Such stones, therefore, have no margins. 
They are frequently used in architecture for string 
courses, lintels, door jams, etc., and they are also well 
adapted for use in facing the walls of dock chambers, 
and in other localities where a stone surface is liable to 
be rubbed by vessels or other moving bodies. 

Diamond Panels, (Fig. 7.)—Sometimes the space be- 
tween the margins is sunk immediately adjoining them 
and then rises gradually until the four planes form an 
apex at the middle of the panel, Such panels are called 


diamond panels, and in the case described, the panel is 





When the surface of the stone 
rises gradually from the inner lines of the margins to 


a sunk diamond panel. 


the middle of the panel, it is called a raised diamond 
panel. Both kinds of finish are common on bridge 
quoins and similar work, The details of this method 


of dressing should be given in the specifications. 
MASONRY, 


As the term stone masonry includes properly all 
classes of construction in stone which require the em- 
ployment of skilled mechanics or masons, any class of 
masonry may be laid dry, in lime mortar or in cement 
mortar, at will. On this point specifications should al- 
ways be precise. 

(1) RUBBLE MASONRY.—This is composed of un- 
It may be Uncoursed Rubble (Fig. 9.) 
laid without any attempt at regular courses, or Coursed 


squared stones. 


Rubble (Fig. 8.), leveled off at specified heights toa 
horizontal surface. The stone may be required to be 
roughly shaped with the hammer, so as to fit approxi- 
mately. 

(2.) SQUARED STONE MASONRY.—According to the 
character of the face, this is classified as Quarry Faced, 
(Fig. 10) or as Pitch Faced (Fig. 11). If laid in reg- 
ular courses of about the same rise throughout, it is 
Range work (Fig. 12). If laid in courses that are not 
continuous throughout the length of the wall, it is Bro- 
ken Range work (Fig. 13). If not laid,in courses at 
all, it is Random work (Fig. 14), and this is generally 
to be expected of this kind of masonry, unless the speci- 
fications call for Range work. 

In quarry-faced and pitch-faced masonry, quoins and 
the sides of openings are usually Aammer-dressed. This 
consists in removing projections so as to secure a rough- 
smooth surface and is done with the face hammer, the 
plain axe, or the tooth axe. This work is necessary 
where door or window frames are inserted, and it great- 
ly improves the general effect of the wall if used wher- 
ever a corner is turned. 

(3). ASHLAR MASONRY.—This is equivalant to “ cut- 





ENGINEERING NEWS. 


COURSED RUBBLE 





$e —E a. 


RUBBLE 







March 7, 1878. 


UNCOURSED RUBBLE, 





SQUARED STONE. 


QUARRY PITCH 
FACED 






ULE, 
Gig io, 
Cem 
RAE 
Ws 

& 


yy 


Fie. 
BROKEN RANGE. 





RANGE, 


ae 


fic.l2. 
RANDOM. 


ae 


£16.18. 


fic14. 


ASHLAR. 
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stone masonry,” or masonry composed of any of the 


As a rule 
the courses are continuous (Fig. 15), but sometimes 
they are broken by the introduction of smaller stones of 
the same kind, and then it is called Broken Ashlar 
(Fig. 16). 
height, the term Small Ashlar is proper. 


various kinds of cut-stone mentioned above. 


If the stones are less than one foot in 
The term 
Rough Ash/ar is sometimes given to square-stone ma- 
sonry either ‘ quarry-faced,” or ‘* pitch-faced,” when 
laid as Range work ; but it is believed that it is more 
logical and more expressive to call such masonry 
**Squared range work.” From its derivation, Ashlar 
apparently means large, square blocks, but practice 
seems to have made it synonymous with “ cut stone,” 
and this secondary meaning has been retained for con- 
venience. 

Dimension-stones are cut-stones, all of whose dimen- 
sions have been fixed in advance. If the specifications 
for ashlar masonry are so writen as to prescribe the di- 
mensions to be used, it will not be necessary to make a 
new class of such stones. 

Range work whether of squared stones or of ashlar, 
is usually backed up with Rubble masonry, which in 
such cases is specified as coursed rubble. 

Whatever terms are applied in common use, to vari- 
ous classes of masonry, it is not safe to trust them alone 
in preparing specifications for construction, but every 
specification should contain an accurate description of 
the character and quality of the work desired. When 
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ever practicable, samples of such kind of cutting and 
masonry should be prepared beforehand, and exhibited 
to the persons who propose to undertake the work, 
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LIVERPOOL ENGINEERING SOCIETY. 








The usual fortnightly meeting of this Society was held 
on Wednesday the 13th ult., Mr. Robinson Seuttar, 
President, occupying the chair. A paper was read by 
Mr. J. Butcher, of Newcastle-on-Tyne, on ‘*Coal Crush- 
ing and Bunker Design.” This paper.is supplementary 
to a series of articles by the same author on mechanical 
firing by means of the horizontal fan, and shows how 
by the further application of machinery and the proper 
arrangement of the coal bunkers, manual labor in con- 
nection with the supply of fuel to stationary boilers may 
be almost entirely superceded. The bunkers are so 
designed with reference to the natural angle of repose 
of the coal as to ensure a continuous supply to a worm 
or band, which carries the coal either directly to the 
feeding apparatus or if required toa crusher from which, 
when broken to the required size it is delivered by an 
elevator to the feeding worm. The whole machinery 
is so designed as not only to be capable of maintaining 
auniform supply, but by an easy, adjustment to admit 
of a variation of speed, suffitient if required to throw 
aheavy and regular bank on the fires in from five to 
len minutes. 
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LAST SCHEME OF MR. EADS. 


Since the famous lecture of Mr. Eads before the | 


has accumulated on our “ Mississippi Peg” a vast | 
quantity of information in regard to the movements 
of that gentlemen, and also newspaper and other 
discussion called out by his project, all of greater 
or less relevancy. Our irresponsible “sub” has 
used some of it in carrying on a sort of guerrilla 
warfare in our note columns; we propose to com- 
ment upon this matter as_ briefly as may be, in or- 
der to clear the field preliminary to assuming the 
duties of a “corps of observation” upon the grave 
engineering questions, likely to come to the front 
and, through the efforts of Mr. Eads, to be sub- 
mitted perhaps to congressional committees for de- 
cision. It may readily be imagined that we are on 
the eve of great changes of moment to the profes- 
sion, changes which, considering the demagogism 
and haste which have marred recent legislation and 
the proneness of the “servants of the people” to 
experiment in new departures from well established 
principles, it may be well for the profession to be 
on the alert to combat with all force should they 
promise evil. Owing to the distaste which most 
engineers have for everything savoring of politics, 
(be it said to their credit,) some fine morning may 
see a bill enacted, ominous for the future. The 
political engineer is abroad in the land, and can 
only be combatted with his own weapons—mud and 
political tunneling. 

The dangers to be apprehended are: 1st. That 
the present responsible system of conducting public 
improvements are to be replaced, not by a better 
system, but by an irresponsible and conscienceless 
scramble for the fat things. 

2d. That the “servants of the people” are to be- 
come the arbiters in abstruse engineering problems; 
i. e., well ascertained principles and painstaking 
and conscientious investigations of able men in 
hydraulic and other engineering are liable to be 
replaced (until abuses become unbearable) by the 
empyrics of quacks with political “ inflooence,” ex- 
pressed in the all powerful “ Be it enacted” of the 
average legislator. 

Imagine that Chinese day when the engineer 
will refer to the Congressional Record for the laws 
governing the physical questions of the universe, 
there to find abstruse engineering problems solved 
to order by legislative enactment. Of course this 
is carrying the illustration farther than the subject 
warrants, but the introductory chapters are already 
in press. Wedo not propose delivering a diatribe at 
this time but thus preface our remarks in order to 
call attention to schemes already afoot, having con- 
siderable present popular support, and fraught 
with many of the evils we have outlined. It is un- 
doubtedly the greatest question now before the pro- 
fession. 














In the News of the 7th ult., we commented on the 
address of Mr. Eads—published in the same issue 
and so completely answered by Mr. McMath in the 
News of the 28th ult.-among other things, saying: 


“The recent success of the jetty experiment in 
the popular mind, has undoubtedly impelled Mr. 
Eads to utilize the wave in tiding through Congress 
bill similar to the jetty act, but of far greater 
magnitude. About a year and a half ago the agi- 
tation on this subject first commenced, but was 
soon postponed to a more opportune season, pend- 
ing the success of the jetty experiment.” 


Subsequent events have more than confirmed this 
opinion. We are not at present concerned with the 
success of the jetty experiment. Twenty-two feet 
of water has been paid for and the result is of 
great benefit to commerce if no more even is ob- 
tained. Yet we cannot but think that Mr. Eads 
would have entered into his present project with 
far greater eclat if he had there twenty-five feet of 
water to back him. Since the payment was made 
we have not seen in the papers in which we have 





































































ceeds to enlighten said editor; and again he says: 
“You may rest assured that this problem will be 
solved in this way, and the sooner the friends of 
these great interests unite upon a settled policy 
about it the better,”"—for Capt. Eads—he might 
have added. 
to engineers and all the “ policy ” 
should have would be to furnish the money. 
the end of his letter he writes the following: 


gineers before Congress acts, it will only be delayed 
needlessly. 
sion with the expectation of accepting its views. 
Why not then give it power to carry its views into 
effect, if it approves the 
ate appropriation be mac 
used under sanction of the Secretary of War, if the 
commission advise the work to be done.” 


wrote this paragraph hastily and unwittingly. 
brief, it proposes a commission to be appointed after 
Congress acts, to decide upon a foreordained scheme 
inside of 30 days more or less; money to be expend- 
ed under direction of Secretary of War, always an 
able engineer, if the commission advise favorably 
ete. 
our present system ¢ 
commission to be appointed? 
Eads is now in Washington framing a bill to solve 
the question. 
will be appointed impartially. 
however, if not too late, that merchants and steam- 
boat pilots be given a show, and that it be appoint- 
ed in a manner similar to the late electoral 
mission,—seven by Mr. Eads, seven by his opposing 
knight-errant, and the odd man by the St. Louis 
Merchants’ Exchange, and that the question be 
voted and decided “seven to eight.” 
need of further scientific investigation! 
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learned to look for such information, a single ac- | 
eount of the great increase in channel depth at the 
jetties. This may augur nothing. 
St. Louis Merchants’ Exchange on Jan. 30th, there may, there is a grave suspicion entertained by many | 


Be that it 


as 


of the profession that no more than a twenty-four 
feet dredged channel will ever be paid for and pos- 
sibly not that. 
valueless pending the actual results. 


Opinions on this subject are now 


In the News of the 21st ult., we referred (editori- 


ally) to the letter of Mr. Eads to the Louisville 
Courier-Journal, written under date of Jan. 31st., 
re-arguing some of the points of his lecture. 
assures that paper, which has “ ability and means to 
advocate this improvement,” that it “can use them 
with more certainty if fully informed on some of 
the technical matters relating to it, and which it 
cannot be supposed editors, no matter how able, 
will understand as fully as experts,” and then pro- 


He | 


We think the “way “should be left 
the “friends ” 


Near 


“If the plan be referred to a commission of en- 


It would be referred to such a commis- 


om and let a commensur- 
e at the same time, to be 


We have the charity to suppose that Mr. Eads 
In 


Does this look like a scheme to do away with 
How and by whom is the 
It is stated that Mr. 


Hence, we may rest assured that it 
We would suggest, 


com- 


There is no 
Let the 
problem be solved at once, and forever settled by 
vote of the commission, and if they fail in the “ cor- 
rect” solution, submit it to a convention of editors 
and paragraphists, and lastly call on vor populi 
Vox Dei to witness the truth of the immutable laws 
of the universe as expounded by Mr. Eads. 

The letter to the New Orleans Picayune, under 
date of Feb. 1, also noticed in our issue of the 21st 
ult., contains no additional points of special interest ; 
it is a re-hash of characteristic ideas and a special 
plea to the South, to take a deeper interest in this 
all-important scheme. In the same issue we also 
notice a letter from the Chairman of the St. Paul 
River Improvement Committee in which Mr. Eads 
is considered at some length, weighed and estimated. 

From Port Eads, on the 12th ult., he addresses a 
letter to the editor of the Kansas City Times, stating, 
among other things, “that I believe it entirely prac- 
ticable to secure 12 feet of water at the lowest stage 
in the Missouri, from Kansas City down,” and, 
speaking of the Kansas river, “I am induced to be- 
lieve, from what I have seen of it, that it could be 
deepened at a very moderate cost,” etc. 


On the evening of the 15th ult., he delivered a 
lecture to the New Orleans Cotton Exchange, the 


latter half of the address being devoted to an eluci- 
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dation of Ais plan, in all respects similar to the one 
proposed at St. Louis. The first half deals chiefly 
with the difference between Him and the Engineer 
Corps, in which he repudiates the idea that he is 
making war upon the corps as a body, but only that 
He 
says: “It is very unjust to class in that school such 
engineers as Barnard, Wright, Comstock, Merrill 
and others who never opposed the system which has 


portion of it which has opposed his plans. 


given to your commerce a deep passage to the 
We to learn Mr. 
Eads’ basis of estimate for a good engineer. Tech 
In the future, 
the requirements for a diploma and the standing in 


ocean,” ete. Just so! are glad 


nical schools will please take notice. 


the class shall be ascertained by the measure of en 
dorsement accorded to Mr. Eads and his plans. 
There is another remarkable statement which we 


believe, comes from Mr. Eads for the first time 


“And even as early as 1852, Gen. Barnard, with 
Gens. Beauregard and Chase, all members of the 
Corps, recommended the trial of the jetties at the 
mouth of the river.” Well, this is news! Judging 
from present literature, we had supposed Mr. Eads 
to be the father of the jetty system, as applied to 
the mouth of the Mississippi, but now it seems that 
all the credit for originality, if there be any, is due 
to Gen. Barnard. We could hardly believe this, 
except from Mr. Eads’ own lips. 

However, the most remarkable 


the ones which we shall remember longest and recur 


statements, and 


to oftenest, follow the “majestic volume” of the 
introduction, as follows: 


“This plan is the result of much thought and a 
long and intimate knowledge of the river, and as | 
have no intention of proposing to make any con 
tract or secure any concession from Congress for the 
execution of the work, and am not anxious even to 
undertake the direction of it, I can assure you that 
I have no more selfish motive in the matter than the 
ambition to benefit my fellow men. I will add, how 
ever, that having aided to secure, through the un 
wavering faith and substantial aid of others, a deep 
and permanent outlet to the sea for the grand old 
river, | intend to devote all the energy and talent 
God will give me to secure such a system of im 
provement for the whole stream as will make it in 
the highest degree useful for the varied wants of 
my countrymen.” 

“To this end I shall oppose with tongue and pen 
every attempt to institute a defective or improper 
method of improvement for it, and shall not 
cease to expose the errors and false reasoning of 
those who, disregarding the natural laws which 
control it, propose methods which my judgment 
assures me are radically wrong.” 

We are obliged to accept Mr. Eads’ plea of dis 
interestedness until what 
Such a plea lends grace to his discourse and leaves 
the 
cry of the great valley for an outlet, his fatherly 
interest in the mighty stream, and the deep de- 
pravity of his opponents. 


“we see we shall see.” 


us the only grounds for his present activity 


We also learn again the 
grievous errors into which all those who, “disre- 
garding the natural laws” and Capt 
fallen, and that he proposes “to devote all the en- 


Eads, have 


ergy and talent God will give me to secure the sys- 
tem,” etc., which these dissenters oppose. 

Now we are sorry for Mr. Eads, sorry that in the 
quiet (7) success of the jetty experiment for which 
he has been lauded so much, that he should again 
resort to the advertising dodges and methods of the 
quack nostram man to bring himself into popular 
notice, thereby hoping to awaken a sentiment which 
should demand of the “servants of the people,” 
legislation looking toward an empyrical solution of 
this question without adequate investigation except 
on paper and in advertisements, legislation in which 
he is the bottom factor and inspiration, under laws 
which he shall help to frame, pushed through by 
sheer “cheek” and personal industry, while every 
one who ventures to protest is covered with mud. 
Let us hope that this will not be done until greater 
investigation and reflection has been given to the 
subiect by a competent board of scientific men. 
The plans of Mr. Eads are as old as the hills, but 
they have never yet been applied to a river of this 


ie 


ry 


af 
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magnitude. Every river is sud generis, having pecu- 
liarities of its own upon which plans for its im- 
provement must be based. No empyrical practice 
will do. The subject is too great, the money inter- 
est far too large, to be entrusted to any one man 
and that man suspected of not being totally disin- 
terested. It is entirely safe to say that final results 
will be accomplished soonest and at least expense 
if Mr. Eads does not succeed at this Congress or the 
next. Aside from that, the methods to which he 
has resorted to bring about certain results, should 
they succeed, are fraught with untold evils to the 
professon and will utterly destroy its present 


esprit. 


“If Capt. Eads must give sway to his purely 
philanthropic and disinterested desire to defeat our 
‘ Levee bill,’ and substitute for it a ‘Jack in the 
box,’ we can assure him that he will loose that 

pularity in this community which he has gained 
by his success at the mouth of the Mississippi.” 

The New Work World also has an editorial on 
the subject which is chiefly remarkable for what it 
does not say, which the great West does not now con- 
sider remarkable in an eastern paper. It makes 
two errors in stating that there is a twenty-five feet 
channel through the jetties, and that the proposed 
twenty feet low-water channel is to cost $5,000,000. 
It says well: 


“Tn an era of lavish expenditure just closed it is 
not easy to understand how statesmen should have 
looked on quietly and let the great system of inter- 
nal navigation, which no human ingenuity could 
have planned and no amount of capital could have 
created, fall into decay, break away its banks, clog 
up its channels with sediment and become in places 
almost unnavigable. Strange to say, however, in 
an economical mood, when all the wild schemes for 
artificial canals which were so popular a few years 
ago have passed out of the public mind, the people 
have awakened tothe value of the Mississippi,” etc. 

We append some brief extracts without comment. 


“The Eads jetties are at length a complete suc 
cess. The sealed mouth of the Mississippi is un- 
locked, and the vast trade of that mighty river, 
with all its affluents, is open to the world. Vessels 
drawing twenty feet of water are now daily passing 
through the South Pass of the Mississippi, and a 
problem as important as the construction of the 
Suez canal is solved. The first great movement for 
the south and west is a perfect success, and no man 
can venture to compute its value. The genius of 
Eads has achieved a triumph over great natural ob- 
stacles, and over ignorance, prejudice and envy. 
His next undertaking, the deepening of the channel 
of the Mississippi to twenty feet from St. Louis to 
New Orleans is an early certainty, and the ships of 
every nation will then be seen in the very heart of 
the West and South, delivering and receiving cargoes 
without breaking bulk.”—{From editorial on “ So- 
ber Words to Southern Men.”—Louisville Courier- 
Journal. | 

“'The Moslem creed is very short and easy to re- 
member: ‘There is but one God and Mohammed 
is his prophet.” * * * * So we say, there is 
but one Mississippi river, and James B. Eads is its 
prophet—and profit. No other river on earth’s 
broad surface can compare with our great Father of 
Waters. * * * ‘To Mr. James B. Eads, of 
St. Louis, belongs the honor of restoring the great 
river to its high place in the public saint. Oh eee 
With the eye of genius Eads has comprehended the 
vital truth that the great river affords to the millions 
* * * the most effectual means of baffli 
and defeating for all time the cunning schemes.— 
* * * The Mississippi river is the great anti- 
monopolist, and James B. Eads has the eye to see, 
and the hand and brain to aid it in the accomplish- 
ment of its great destiny. It was Eads that plan- 
ned and constructed the gunboats. * * * It 
was Eads again that planned and constructed the 
wonderful steel bridge. * * * It was Eads 
again that planned the jetty system. * * * His 
»lans were derided, scouted and scoffed at as vis- 
ionary and preposterous, but he knew he was right 
and went ahead. * * * He proposes to secure 
a channel of not less than twenty feet in depth. 
* * * Honor to James B. Eads, the prophet of 
the ans * * * Let the great West ap- 
preciate “the hour and the man.” The heed 
pi river must become the great artery of trade for 
the West. There’s billions in it!"—Lawrence Kan. 
Tribune. 


Away out in Montana, the Helena Herald delivers 
an extravaganza on this topic, congratulating itself 
that Montana is to be “brought 1,500 miles nearer 
to the ocean, and the commercial value of the up- 
per river be proportionally increased.” 


About as soon as the train could take him there, 
we find Mr. Eads in Washington laying his disin- 
terested schemes before members of Congress, and 
congressional committees. Nearly every paper con- 
tains some allusion to the new phases which his 
endeavors are taking. He holds a levee and ex- 
plains his plan to members of Congress including 
certain committees having rivers, harbors, levees, 
ete., in charge, delivers an address at Willard’s and 
is finally closeted with the levee committee, assist- 
ing in the preparation of a bill providing for a com- 
mission of engineers to consider is plan, ete., 
which is to be reported without delay. We have 
every reason to suppose that Ads bill will be entire- 
ly disinterested and that the commission will be 
organized to convict, perhaps desirable so far as Mr. 
Eads is concerned and _ sufficiently confounding to 
his opponents. There are some engineers, however, 
who occupy a plane on such matters which Mr. 
Eads cannot be expected to appreciate. We sup- 
pose his regards for such may be expressed by 
* Zack * Chandler's characterization of civil seryice 
reformers and political economists, as “ d—d theor- 
etical enthusiasts.” " 

It may be that we are devoting more space to 
this subject than it warrants; it may be that the 
dangers that we apprehend are remote; and it may 
ve that he husks of the cocoanut give no indica- 
ion of the milk inside. If we are totally at sea 
we are ready to come to land again. We have no 
desire to deprecate the efforts of Mr. Eads but we 
do feel that his methods are entirely too spectacu- 
lar, that he assumes to himself the credit due others, 
that he is not courteous to those who disagree with 
him, that he is guilty of outrageous misrepresenta- 
tion of their views, that he endeavors to overturn 
existing systems in order to obtain struck juries, 
that he is an attorney and not a judge, and that he 
seeks to triumph through popular prejudice and 
political intrigue. It is in the interests of this pa- 
per to support him but its plain duty to oppose his 
present schemes. 

The hydraulic editors of many of our leading 
dailies have aired themselves on this subject and 
the amount of enlightenment which their readers fail 
to receive is very large. Of course we do not refer 
to such papers as the Courier-Journal who have 
been “ fully informed on some of the technieal mat- 
ters relating to it.” 

In the New Orleans Democrat of the 19th ult., is 
a more than usually creditable editorial on “ Our 
Levees “in which it stated that after a half century of 
discussion resulting in ten years labor by experts, re- 
commending certain improvements which are on the 
eve of application, “ we are confronted, by a propo- 
sition which if pressed before Congress, as it no 
doubt will be, will again cause such divisions of 
that party in Congress friendly to us as to undoubt- 
edly defeat the levee bill and give no reasonable 
substitute for it.’ It speaks of Mr. Eads’ plan as 
having been applied to the Ohio river as long ago as 
1830, and also to the Mississippi above Cairo, “ up 
to the present date with benefit to navigation, but 
we have yet to learn that the floods have been re- 
duced in height by this application.” The conclu- 
sion is as follows: 


Mr. Thomas P. Roberts, in the Pittsburgh Hven- 
ing Chronicle of the 26th ult., indulges in a two- 
column article on “Inland Navigation,” suggesting 
some points of interest. After reviewing at some 
length the plans of Mr. Eads, which he endorses, 
and quoting from his report to W. Milnor Roberts 
in 1871, on the lower Ohio river, he refers at length 
to “a reconnaisance of the Missouri river to Fort 
Benton,” made in the interest of the Northern Pa- 
























































cific railway, quoting liberally from his report on 
that subject. He concludes that the Missouri dis. 
charges yearly 255,177,000 tons of mud, that nine- 
tenths of this alluvial matter comes in from the 
Yellowstone, and that “the great problem was, 
and is, to get rid of this mud,” which he proposes 
to do by revetting the caving banks and bends of 
the upper stream, thus improving the navigation 
and converting the Missouri in time into a clear 
stream, so “that it would not be many years before 
they would be rip-rapping the great piers of the 
St. Louis bridge.” “The writer would merely de- 
sire to say that he believes the linear extent of pro- 
tection required on the banks of the Missouri would 
not exceed 400 miles for 2,000 miles of river, or 
4,000 miles of shore line; that is to say, that about 
10 per cent. of the shore line would require protec- 
tion of some sort, varied according to circumstances, 
and that it might cost from $3,000,000 to $10,000,- 
000 according to the method adopted.” As for the 
Eads or Login theory the writer of course expects 
that the river should have a greater scouring power 
below Cairo, if the detritus was headed off at its 
source. 


We believe in cutting off this alluvial matter at 


its source. On the Upper Mississippi, both below the 
mouth of the Chippewa and the Wisconsin exist ex- 
tended reaches of dangerous navigation caused by 
the sand from these rivers. In the case of the Wis- 
consin we believe it practicable to stop this influx 
of sand in the course of time by comparatively 
cheap constructions at the Dalles. 


In the New Orleans Picayune of the 24th ult., 


Mr. Chas. M. Scott, St. Louis and New Orleans 
pilot, and a boatman of twenty years experience, 
also indulges in three columns, stating many facts 
of interest in regard to the Mississippi river and 
also in regard to the rivers of the old world, with 
which we cannot agree. He advocates a system of 
cut-offs as accomplishing the desired reduction of 
high water, and criticised all the systems of revet- 
ments, dykes, spurs, etc., yet proposed, as enormous- 
ly expensive, for which he gives good reasons, 
and finally proposes a system of protection of his 
own as fulfilling all the requirements which, we 
finally discover, is patented by himself. Neverthe- 


less, it has enough apparent advantages to warrant 
an investigation and trial. 
Commencing in the bend and protected at the shore 


end, large trees with a heavy stone chained to the butt 
are to be anchored in rows running out into the stream, 


the branches interlacing and swaying with the current, a 


double or triple course being used if desired ; at the foot 
of the slack water thus formed a second spur is to run 
out and down stream in a similar manner, etc. ; sufficient 


water will pass through the interstices to prevent eddies 
and at the same time the current will be so retarded as 
to cause a deposit of sediment and form a bar that in 
turn reinforces the dyke. 

Such, in brief, is the patented idea of Mr. Scott. 

The last remaining scrap on our “ peg” is a column 
of views of river men and others, in regard to the 
improvement of the Missouri, the barge line project, 
etc., from the Kansas City Zimes, which averages a 


‘column aday onthistopic. We believe it has no present 


interest in this connection. 


Since the above was written a bill was introduced in 
the House on the 4th inst., providing for the appoint- 
ment of a commission of five engineers by the President, 
designating one as president of the commission, said 
commission to prepare plans and estimates which will 
secure a channel for sea-going vessels all the year round 
from Cairo to the Gulf. These plans are to be ap- 
proved by the President, and the moneys appropriated 
by Congress are to be expended by authority of the 
Secretary of War under direction of the commission, 
which is also to direct the surveys now in progress be- 
low St. Louis. After the general system of works have 
been decided upon by a majority vote, detailed plans are 
to be prepared and furnished t6 the Secretary of War 
who is to advertise for bids for the work in parts or as a 


whole. An appropriation of $2,500,000 is provided for. 
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On the 7th inst., a similar bill was introduced in the 
Senate by Mr. Cockrell. 

The Missouri Republican says ; ‘‘ The bill is based 
on the well grounded opinion that Capt. Eads will be 
selected president of the commission.” 





THE proposed Maryland and Delaware ship canal, 
connecting Chesapeake and Delaware Bays, greatly 
shortening the distance between Baltimore and all 
European and Northern Atlantic ports, is again attract- 
ing attention in the East. The details of this scheme 
have been already noted in our columns, soit is needless 
to call farther attention to it except for the interest it is 
now attracting. 


THE Urbana Citizen and Gazette of the 28th ult. has 
an interesting five column account of the history of 
water supply in Urbana, Ohio, with a narrative of the test 
of the 22d ult., and a description of the Holly machinery, 
which is of the new standard pattern. In the last num- 
ber, in our water works notes, we gave some of the facts 
connected with this enterprise. The engines are of 
1,500,000 gallons daily capacity, taking the water from 
a well and forcing it through about 8% miles of mains. 
Sixty double hydrants are provided. The works belong 
to a private company, and cost about $75,000. A great 
celebration was had, and the tests were very elaborate. 
Eight streams, each through 200 feet of hose and one- 
inch nozzle, are reported as thrown simultaneously to 
aheight of 125 feet. No duty test is reported, but is 
desirable. 


THE Boston Hera/d of the 4th inst. devetes con- 
siderable space to a review of a monograph prepared by 
Clemens Herschel, C. E., on the proposed Cape Cod ship 
canal, Mr. Herschel, after reviewing the various outlets 
for the trade of Boston, enters on a long demonstration 
to prove the prospective financial success of the venture, 
which seems to be apparent from the data adduced. 
The gist of the article is condensed in four propositions 
or statements: 

“1, That a canal can be built through Cape Cod 
from deep water of Barnstable Bay to deep water of 
Buzzard’s Bay, with a harbor at either end of the same, 
for the sum of $2,500,000. 

“2, That it can be operated, after completion, for a 
comparatively small sum, but let us say $100,000 per 
annum. 

“3, That sailing vessels would pay from ten to fifteen 
cents per ton of freight, and steamers nearly, if not quite, 
the same, for the privilege of going through the canal. 

“4. That there would be at least 4,000,000 tons of 
freight passing ——— the canal every year after it was 
built, with a probable increase of this amount in the 
future. From which it will at once follow that such a 
canal will return more than six per cent. on the capital 
of the company, added to the annual cost of maintenance 
and of operation.” 





THE committee of the Toronto water works, ap- 
pointed to consider the reorganization of the department 
as lately transferred to the corporate system, has reported, 
having effected a reduction of $8,500 in salaries. The 
following organization is recommended: Under the head 
of Revenue Collection (subsidiary to the Treasurer’s 





Department) ; 

Chief collector, at $83.33 per month...........-.$1,000 

First clerk, at $75 - seebeacees goo 

Junior clerk, at $60 - wedsesveve 720 
TOMS sisseess waséaskees ocecceveccs GSO 


The Engineer and Manager's Department is com- 
bined, a resident engineer being appointed with the city 
engineer as consulting authority. 





Resident engineer and manager............++.. $1,800 
Office assistant and draughtsman........ eeeese 900 
Distribution and rating clerk.........esses+++ 900 
Assistant rie rere sececeseces 480 
Two service inspectors, at $468.......... vecace. OOO 
Two turnkeys, at $630 and $468.............. 1,098 

DOM eA oc cecccccecccccc cs QO SEG 

Engine House. 


Engineer in charge. .........ceesseeeseese+++$1,200 

Three assistants, at $720 each.......++..++++++ 2,160 

Six firemen, at $540 each. .........eeeeeeeeee 3240 

One engine clean 540 

WOU ian sd bs besas isecesevecesccccce GRID 
Press House. 


A foreman in charge...........00..sseeeceess 
Mae on 










We WiaGccdbisiesccicccocceseconnvehee 
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Distribution of the Illinois and Michigan canal; entering upon the 

A foreman....... OWss casio sdeaweswsosedccces $ 780 | duties of this office in February, 1336, he continued to 
Poo RR sco aa hold it until the completion of the canal in the spring of 
“__ =" | 1848. In 1849 he was elected Secretary of the Board of 

aa orb isk sks eeabacuNedbats cei $1,900 | Canal Trustees, and Acting Assistant Treasurer, in 
a 2k he ume which capacity he continued until the close of the canal 


trust in 1871. In the meantime he had been appointed 
a United States civil engineer, to act with Col. J. H. 
Wilson in making a survey and estimates for the enlarge- 
ment of the Illinois and Michigan canal and the im- 
provement of the Illinois river. He also acted as one 
of the special commissioners of the Board of Public 
Works ot the city of Chicago for deepening the canal in 
order to cleanse the Chicago river, he having been one 
of the commission of engineers who reported in favor of 
this project. He was also President of the Joliet and 
Chicago railroad company at its organization. 

His health has been quite infirm for several years. 
Mr. GOODING leaves two sons and five daughters. 

wales 


COTTON POWDER. 


It is proposed to do away with key hydrants entirely, 
but for the present nine hydrant turnkeys are provided 
for at $400 each—$3,600. 

The cost of maintenance is estimated at $32,300, of 
which $26,000 is for coal, gas, etc. The miscellaneous 
office expenses, insurance and bank accommodation, is 
estimated at $8,500. The total annual running ex- 
penses, as per above estimates, would be $63,674. 

The debenture debt is $1,999,713.32, on which there 
is an annual charge for interest, sinking fund and ex- 
change of $161,477, making the estimated requirement 
for 1878, $225,151. The gross income for 1877 was 
$150,000, or, excluding the sum paid for civic water 
supply, $95,000 net. Measures are recommended to 
bring the receipts more nearly to the estimated yearly 
expenditure. 








AN IMPORTANT DISCOVERY IN EXPLOSIVES. 
[From the “Preston (Eng.) Herald.”’} 


CIVIL ENGINEERS’ CLUB OF THE NORTH.- 
WEST. 

The 83d regular meeting of the Club was held in the 
Sherman House club rooms, in this city, on the after- 
noon of Tuesday, the 5th inst., and was well attended, 
a noticeable feature in this respect being the presence of 
a number of ladies for the first time in the history of the 
Club. 

In the absence of the President, Gen. Wm. Sooy 
Smith, Mr. H. W. S. Cleveland assumed the chair, 

The minutes of the February meeting were read and 
approved. 

The following new members were then unanimously 
elected: Seth Dean, City Engineer of Glenwood, Iowa; 
M. McCabe, Division Engineer C. I. A. R. R., Bloom- 
ington, Ill.; R. Ralston Jones, U.S. Engineer’s Office, 
Keokuk, Iowa; Jas. H. Cunningham, Milwaukee Bridge 
& Iron Works, Milwaukee, Wis.; W. F. Sargent, Pull- 
man Palace Car Co., Chicago; J. Freeman Clarke, L. 
S. & M.S. R., Chicago, and Jas. H. Ledlie, Chicago. 

The paper for the evening was read by Mr. Charles 
Latimer, of Cleveland, the subject thereof being “ The 
Divining Rod.” The paper was exceedingly compre- 
hensive and exhaustive, and the recital of the author’s 
experiments therewith elicited the closest attention of 
all present. After the conclusion of the reading thereof, 
and the comments called forth thereon by several of the 
members, Mr. G. W. Hotchkiss exhibited a model of a 
steam boiler with a new appliance designed to prevent 
incrustation in boilers. 

There being no further business the meeting then 
adjourned. 


The “cotton powder” which has been patented by 
Mr. Mackie, C. E., of Faversham Mills, England, will, 
in all probability, cause quite a revoluion in the gun- 
powder trade, because it combines power with safety in 
a very remarkable degree. It is well known that one of 
the strongest explosives is dynamite, but there is al- 
ways an element of danger about it which detracts con- 
siderably from its usefulness for commercial purposes. 
The new cotton powder is absolutely harmless in itself, 
and it is only when it is brought into contact with the 
fuse that an explosion is possible. To illustrate this we 
may point out that it is impossible to explode it by de- 
tonation, and if fire is applied to a cartridge of any bulk 
it will simply burn off in a bright flame. It is true that 
if placed in a temperature of 334 degrees, and all the 
component parts become of exactly the same tempera- 
ture, an explosion will take place; but this fact need not 
enter into the consideration of the question, because 
the heat indicated is quite exceptional, and can only be 
obtained by extraordinary means. So convinced was 
MY. Stone, a Liverpool gentleman, who first acquired 
rights in this cotton powder when it was only manufac- 
tured for sporting purposes that he had a most valuable 
commodity to offer to the public, that he applied to the 
Government for a license to manufacture it, and erected 
works with that object in view at Melling, in the neigh- 
borhood of the great seaport of the north. Subsequently 
the Liverpool Cottoa Powder and Ammunition Company 
Limited, was floated, and several gentlemen in Preston 
were offered and accepted seats on the directorate. 
With the knowledge that they had an article for blast- 
ing purposes which was unequalled in the market, the 
company determined to afford the public an opportunity 
of judging its merits, and accordingly, under the aus- 
pices of Mr. Mackie, the patentee, Mr. Stone, the ven- 
dor, and Mr. D. Anderson, the courteous secretary of 
the new company, a number of experiments were made 
with the cotton powder recently at Southport. The 
party assembled in one of the private rooms « f the Vic- 
toria Hotel, and among thuse present were Captain 
Hallows, R.N., Captain Foote, R.N., Mr. Sheppard, 
engineer, Mr. Hemy Bramall, C. E., Lieut. Stuart, Mr. 
Rundle, Mr. Goodwin (Manchester), Mr. Knight, Mr 
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WILLIAM GOODING, who was the chief engineer of 
the Illinois and Michigan canal during its construction, 
died at his residence at Leckport, Ill, on the 4th inst., 
aged 75 years. Mr. GOoDING was born April 1, 1803, 
at Bristol, Ontario county, N. Y. When still a young 
man, having previously given much attention to survey- 
ing and civil engineering, he obtained employment in 
the corps of engineers who were then engaged in con- 























































structing the Welland canal, in Canada, intending to 
follow the business of a civil engineer. Afterwards he 
was appointed an assistant engineer by the canal com- 
missioners of the State of Ohio, and assisted in the con- 
struction of the canal from Cleveland to Portsmouth. 
His marriage to Miss Anna M. Cutting, of Troy, N. Y., 
took place in May, 1832. In 1833 he removed to Illinois, 
where his father and other members of the family had 
already settled. He and his wife and child were the 
first passengers ever carried with the mail around the 
head of Lake Michigan. When they arrived at Chicago 
they found about 150 inhabitants, exclusive of the gar- 
rison. This was on the ist of May, 1833, and a few 
days afterwards they settled at Gooding’s Grove, in Will 
county, ona farm. In 1834 and 1835 Mr. GooDING 
was engaged to make a survey for the Wabash and Erie 


canal, in Indiana. While thus employed, the Board of 
600 | Commissioners (Messrs. Thornton, Archer and Hub- 


bard) appointed him chief engineer for the construction 





Iremonger, M. Delmard, Dr. Bailey, Mr. ILlarrison 
(Cornwall), Mr. Flint, Mr. Draper, Mr. M’Gregor, 
Mr. Jones (Messrs. Bassett Jones, Preston), Mr. 
Ellis, Mr. Evans, Mr. Glover, J.P., Mr. Johnson, 
Professor Gerard, Mr. Smallshaw, and others, including 
the Town Clerk of Southport and several town council- 
lors, several coal and limestone and quarry proprietors, 
members of the Underwriters’ Association, and Liver- 
pool merchants and shipowners. The directors present 
were Mr. W. Drennan, Mr. George Stone, Dr. G. B, 
Baker, Dr. W. Welsby, and Mr. David Anderson. Mr. 
Mackie, in reply to questions put to him, observed that 
the process of manufacture was very simple, 
and was entirely free from danger of accident 
beyond that which usually attends all mechanical 
and manufacturing operations. The whole of the work 
required in the preparation of the cotton was performed 
by machinery, and the great means by which the immu- 
nity from danger was secured was simply the removal 
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from the cotton of all foreign sub-tances, such as dirt, | detonator was inserted in a cartridge, which was buried 
grease, etc. These were the elements which by the | in the sand, and the spectators immediately beat a hasty 
chemical changes which they undergo when exposed to | retreat for at least a hundred yards. When the explo- 
varying temperatures, and when submitted to friction or sion took place, which was in about thirty seconds, 
concussion, constituted the danger in gun-cotton and | every one appeared startled at the terrific sound which 


in dynamite. The cotton was first réduced to an al- 
most inpalpable powder by being ground and crushed 
by machinery constructed for the purpose. This pow- 
der was next exposed co the action of boiling water 
and superheated steam until every particle of matter 
was burnt out and destroyed. It was after this process 
that the explosive elements were incorporated in the 
mass, when they become the “ cotton-powder.” which 
was submitted to an enormous pressure—equal to 40 
tons on the square inch—previous to being packed into 
cartridges ready for use. The powder was made up 
into cartridges of various sizes, and they had holes 
drilled into them tor the reception of the fuse or cap, 
without which cotton powder was harmless. The cap 
was similar to an ordinary gun or pistol cap, except that 
it was lengthened out to an inch and a half for the in- 
sertion of the fuse. In reply to a question, Mr. Mackie 
said that the new explosive would, he was convinced, 
from experiments he was now making, be found 
useful not only for ordinary purposes, but for pro- 
jection in weapons of war. Its advantage over 
dynamite was its perfect safety. In using dynamite 
there was boring, but with the new material that 
was not at all necessary, as the experiments which 
were to be carried out that day would show. He 
did not believe that dynamite was safe after once being 
heated. The force of the cotton pewder as at present 
manufactured was as 1,180 as compared with 1,200 in 
dynamite. Its action was not quite so quick as dyna- 
mite, but it was quicker than gunpowder. Dynamite, 
he reminded his hearers, was always liable to explosion 
by friction, but it was impossible with the cotton pow- 
der. He explained that where it was necessary in 
quarrying or mining to have a long hole drilled and 
charged, it would only be necessary to put in One car- 
tridge after another to almost any length, and the de- 
tonator attached to the end one would cause them all to 
explode. In one case he had himself fired a line of 
cartridges 67 yards in length with complete success. 

A number of different sized cartridges, which were 
lying on the table, were then cut with a knife, and be- 
ing placed in fire shovel, were ignited. There was no 
explosion, but the powder burnt with a bright flame— 
something like that which issues from the orifice of a 
well-made squib—until it was consumed. It woul not 
be correct to say that no fumes arose during the com- 
bustion ; a slight odour was perceptible, but it was not 
at all unpleasant, and the sulphurous exudation as in 
discharging gunpowder were entirely absent. 

Mr. Mackie then conducted his hearers to the sands, 
about midway between the pier, on which, attracted by 
the novelty, large numbers had gathered to witness the 
experiments with an explosive so harmless that it can 
be carried without a chance of danger, and which fire 
itselt will not explode, and yet so powerful that large 
bulks of iron and stone can be shattered into a thous- 
and pieces by its agency. Mr. Mackie first of all sub- 
mitted his cartridges to friction and blows. ‘They were 
placed on an iron plate, and some rapid and lusty blows 
were given with a heavy sledge hammer without causing 
the slightest effect, except that the material was powder- 
ed up, and we could not help thinking what would 
have been the result had dynamite or even ordinary 
powder been submitted to a similar process. A square 
of cotton powder weighing 5 Ibs., compressed into a 
cube by a mechanical means to the extent of ten tons, 
was then elevated, and the operator taking a loaded 
rifle fired at a distance of 200 yards. The bullet passed 
right through the powder, bat no explosiosi took place 
the only result being the cube was shattered into, sev- 
eral pieces, which burned themselves out. A number 
of cotton powder cartridges were then placed upon the 
top of a quantity of loose gunpowder, which was ex- 
ploded. The explosion, however, had no further effect 
on the cartridges than in smashing them into small 
pieces. All these experiments showed in the most un- 
mistakable manner the harmless character of cotton 
powder until it has been brought into contact with the 
fuse, and Mr. Mackie now directed his efforts to show 
those who were looking on the terrible power of the 
agent of which he may be said to be the father. The 








































followed it, thus, by the way, proving the utility of the 
new material as an agent for signalling at sea. A car- 
tridge was afterwards placed upon the surface of a large 
boulder of stone weighing at least two tons, and the fuse 
having been attached, the public once more made them- 
selves scarce, an eximple which the experimenter fol- 
lowed as soon as he had adjusted his detonator and had 
seen that all were out of harm’s way. In a few seconds 
the cartridges exploded, and the huge stone was scat- 
tered in a thousand pieces inall directions. A wrought 
iron rail was the next object which attracted attention. 
Upon it was placed a cartridge, and when the detonator 
was fired the metal was cleanly split into two parts from 
one end to the other. The experiment, which was not 
perhaps so attractive to the public, but which afforded 
Mr. Mackie the greatest satisfaction, was that in which 
a %-inch iron boiler plate was placed in a perpendicu- 
lar position, and an Soz. cartridge being exploded upon 
it, made a hole right through it, as if done with a punch. 
A half-inch plate was similarly pierced by a 40z charge, 
and then @ three-eighths plate was penetrated by 
the smallest cartridge made, containing a charge of 
only an ounce and a quarter. The most effective ex- 
periment of the afternoon, so far as the spectators were 
concerned, was that which followed. A large baulk of 
sound timber, about twelve feet high and about sixteen 
inches in diameter, was fixed perpendicularly in the 
sands, and a cordon of cartridges was fixed by means of 
nails around it at the centre. When the detonator was 
discliarged, the timber was broken in two, short off, like 
the breaking of a carrot, and one-half of it was sent 
revolving in the air to a height of 40 feet. Time did not 
admit of experiments with the sporting powder in order 
to show its pattern, penetration, smokelessness, and 
non-fouling properties, and the experimenter at once 
proceedcd to give an exhibition of ground signals of 
various charges, which burnt with a brilliancy fully 
equal to magnesium wire. Some rocket signals were 
then discharged for the purpose of illustrating their use- 
fulness at sea. The explosion which followed when the 
rocket had reached the limit of the trajectory was acute- 
ly penetrating, and we are assured from experiments 
which have recently been made that the sound has been 
found to travel a distance of twenty-two and a half 
miles. To gauge the importance of this result it may 
be mentioned that the explosion caused by the largest 
pieces of artillery can only be heard a distance of five or 
six miles, so that it will readily be understood that for sea 
signalling the rockets made with cotton powder will be 
invaluable. Indeed so great was the concussion that 
several windows were smashed on the Esplanade. A 
torpedo was fired from the surface of the water, and a 
column of water, etc., was seen to rise with great rapid- 
ity vut of the sea to a height of sixty yards. This con- 
cluded the afternoon programme, and it was admitted 
by the practical, as well as the non-practical, that more 
satisfactory evidence of the harmlessness of cotton pow- 
der by itself, and its tremendous power when the fuse 
was attached to it, would be impossble to find. In- 
deed, there can be n» two opinions about its merits, and 
for blasting purposes—to say nothing of the many other 
uses to which it may be put—its utility will in time be 
discovered to be so paramount that its general adoption 
throughout the length and breadth of the lands is not a 
matter of the slightest doubt. 

In the evening effective experiments were made on 
the pier with attention rockets, rocket flare signals, 
and the cotton powder beacon light. When the two 
large warning rockets were fired, a tremendous explo- 
sion took place, and it was the pretty general opinion of 
those who were unacquainted with the nature of the 
missiles that an accident had happened, but being reas- 
sured of this point, the deafening character of the sound 
produced was admitted on all hands. It may be said in 
concluding this article, which records the unqualified 
success of the experiments which demonstrated the 
safety and power of cotton powder, that so far as the 
price is concerned there will be no reason why it should 
not supersede all modern explosives, even on econom- 
ical grounds alone. The price at which it can be now 
sold is 2s per lb.—no doubt as facilities for the manu- 


facture of it are increased a lower figure will be reached. 
Blasting powder is, to be sure, only 5d. or 6d. per Ib., 
but then three ounces of cotton powder is more than 
equal for blasting purposes to a pound of the very best 
powder ever made, so that with all its force and all its 
safety it iscommercially more cheap than any competing 
commodity. 

[Many other experiments have been carried out which 
fully demonstrate the power and safety of this explosive. 
Our correspondent, Mr. Graham Smith, civil and consult- 
ing engineer, of 164 Queen Victoria Street, London, E. 
C., in his last advices mentions this powder in the fol- 
lowing terms: “I recently witnessed some experiments 
of a very interesting nature carried out at Garston; near 
Liverpool, with the somewhat new explosive called cot. 
ton powder which is coming largely into use in this 
country in engineering and mining operations on ac- 
count of its safety and power. The experiments were 
as follows: No.1. A hole six inches deep was driven 
into a block of Anglesea limestone which was buried in 
the ground, its top surface of about nine superficial feet 
being only exposed. This hole was charged with 20z. 
of cotton powder and tamped with clay. After the ex- 
plosion the stone was broken and shattered to a depth 
of fully two feet. 

No. 2. A hole seven inches deep was driven into a 
similar bleck of Anglesea limestone 4 6x2.0x1.10 deep. 
This was charged with three ounces of cotton powder 
and tamped with clay. The explosion broke up the top 
half of the stone into lumps and shattered and fissured 
the remaining portion. 

No. 3. Four ounces were simply laid on the top sur- 
face of a cornish granite cube 18 inches side (gray and 
very hard). This charge shattered the top half into 
fragments and fissured the remainder so that it might 
be broken up with a small hammer. 

I am convinced that this powder has the power of 
striking downwards in a remarkable degree and is 
therefore deserving of attention as a useful agent 
in mining, tunnelling and other engineering operations. 
With a view of testing its fitness for breaking up sub- 
merged rocks, experiments were recently made in the 
bed of the Mersey and the results were such that Mr. 
E. B. Thornhill, M. I. C. E., Resident Engineer to the 
London & Northwestern Railway, employed it in the 
removal of the rocks and boulders before the entrances 
of that company’s Garston Docks in preference to dyna- 
mite, gunpowder, or the many other explosives which 
he has tried during the progress of these works. It is 
now being extensively used in the construction of the 
L.. & N. W. Railway tunnel on the line from Bettws-y- 
coed to Duffwys, North Wales, which is almost three 
miles in length, and I am informed is being cut through 
the hardest rock of this slate district.”] 





THE MINNEAPOLIS SUSPENSION BRIDGE. 





BY THOMAS M. GRIFFITH, C, E. 

The first bridge which spanned the Mississippi river 
was a wide suspension, of 620 feet, which was opened 
to the public, on the 23d day of January, 1855, with the 
most imposing ceremony the then infant town of St. 
Anthony and the Territory of Minnesota could com- 
mand. 

The new settlement was justly proud of its achieve- 
ment, and as a hastily extemporised pageant glided at 
full gallop over the snow covered rolling prairie, (sv 
soon to teem with the industry of a city), amid the jin- 
gle of sleigh bells, which in their numbers, vied supre- 
macy over the discordant clang of a recently organized 
frontier band ; and with the Nativnal colors floating 
aloft, from hill to hill, unfurled to full length in the 
dazzling sunlight of the northern breeze, the generous 
enthusiasm of the occasion, gave vent to praises loud 
and long in honor of the bold projectors of the enter- 
prise, and of those who had been mainly instrumental 
in its success. 

The structure was located about an eight of a mile 
above the falls of the Mississippi, and connected the 
west end of the river with Nicollet Island ; the crossing 
from which to the eastern bank, was made upon a rude 
pile bridge, which had been in for some time, in 
connection with a wire rope ery, for which a charter 
had been granted by an Act of the Territorial Legisla- 
ture, Feb. 19th, 1851. 

This enterprise was expected to draw the trade of the 
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settlers of the west side: and as capital, as well as busi- 
ness, was limited, the bridge was proportionately light 
in design. But it was hoped, and it really proved itself, 
to be fully up to the requirements of a frontier settle- 
ment, and cost but little more than $40,000. 

The floor beams were of white pine 314 iaches by 14 
inches, placed 3 feet and g inches apart from centre to 
centre, upon which light stringers were laid to support | 
the floor plank. The width between the trusses was 
17 feet. This platform was supported from the cables 
by suspenders. made of eight rounds of No. 10 wire | 
formed into a skein; the upper end or “ bite”’ of which 
passed over a cast iron yoke, which embraced the two 
cables on either side. The lower end or “bite,” with 
a small casting interposed, supported either end of the 
floor beams. The four cables contained in all 2,000 
strands of No. 10 hard drawn charcoal iron wire, made 
by Messrs. Cooper & Hewitt. These cables were form. | 
ed of skeins of 124 and 126 strands, which were “laid 
up ” on the Island, and moved and raised to the posi- 
tion on the towers, which were strong frames of white 





pine timber, consisting each of 16 posts, 12 inches by 





12 inches,—so arranged, that at each corner of a frus- 
trum of a right pyramid, with a square base of 14 feet 
by 14 feet, there were four respectively, but separated 
each from each by a space sufficient for the ventilation 
of the timber, and the passage of the tie bolts necessary 
to hold them together, and up to the system of inter- 
bracing. 

These posts were capped with three courses of white 
oak timber, the direction of the grain being reversed in 
each tier, and the whole trenailed through and through. 
Castings rested upon these, and between them, and 
similar ones, attached to timber saddles, “ six pounder ” 
cannon balls were interposed. 

The anchorage was obtained by working eight holes, 
eight inches wide and three feet long, through the lime 
stone rock which is ten feet in thickness, and of nearly 
horizontal stratification ; and underneath which lies the 
white sand. 

Through these holes the link bars of the anchorage 
chains were thrust and secured to cast iron plates of 
about 1500 Ibs. each, which were taken into their posi- 
tions underneath the ledge, through tunnels driven into 
the easily excavated sand. Thus a very secure anchor- 
age was obtained, at a comparatively small cost. 

The weight of the whole suspended material, exclu- 
of the No. 10 wire of the cables was 91 65-100ths tons. 
The vertical deflection of the cables was 47 feet, and 
the horizontal inward deflection or “ cradling ” was 10 
feet. 

It is evident that so light a structure was only ad- 
missible under those peculiar circumstances which gave 
birth to the enterprise; and which were soon to be sub- 
jected to the caprice of those fluctuating courses and 
channels, which the sagacity of trade is always seeking 
and endeavoring to establish. 

The farm of the first brave and indomitable settler, on 
the site of the future city, soon became too valuable for 
agricultural purposes. Traders established themselves, 
inand among his granaries. Manufacturers invaded 
his corn and wheat fields, and ere long'terms of annexa- 
tion were almost dictated to the first business centre, as 
if to a patronized suburb, and the bridge which was to 
have swelled the coffers of the pioneer mercantile ad- 
venturers, was the means of depleting them. The cur- 
rent of trade over the bridge was reversed, and with 
time increased to such an extent, that the structure 
could no longer conveniently or safely supply the demands 
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made upon it, and the city determined to erect anether 
upon the same site, more suited to the new condition | 
of things. This was commenced in the spring of 1875, 
21 years after ground was broken for the foundations | 
of the first structure ; and it was completed in the spring | 
of 1877, a little more than two years having been con- 


| sumed in its erection, and at acost of about $175,000. 


The old bridge had for several years been subjected 
to a much heavier traffic than was contemplated by its 
projectors ; still, upon taking it down to give place to 
the new one, the wire of the cables, except in places 
upon which dirt had been allowed to accumulate, so as 
to form (literally) hanging gardens, no deterioration 
was apparent upon mere inspection. Samples of the 
wire are now in the hands of the manufacturers for ex- 
amination and test. 

The span of the new bridge is 675 1-1oth feet, and 
the length of the platform is 670 feet, and it has acam- 
ber of four feet at mean temperature. The floor beams 
are of white pine timber, 3% inches thick by 13% 
inches in depth, and 36 feet in length, placed together 
in pairs, but separated each from each bya space of one 






















































inch, and which from centre to centre are a little less 
than five feet apart. The beams support stringers and 
planking, upon which street car rails and wooden block 
paving is laid. The platform is attached to the two 
main cables, containing each 3648 strands of No. g iron 
wire, by suspenders of 24 strands of the same, and inch 
round iron rods; and to two light cables of 450 strands 
each, (which aided materially in the process of con- 
struction) by wire suspenders of 16 strands, and 
round iron rods—the rods being introduced where the 
lengths are less than 12 feet. At mean temperature 
the vertical deflection of the mean cable is 58 feet, and 
the horizontal inward deflection or “cradling” is 6.25 
feet. ‘The light cables deflect vertically 58.33 feet 
feet, and horizontally and inwardly g2-1ooths feet, or 
the statical resultant of the tangents to the curves at 
the points of suspension, make with lines parallel to the 
directrices of the curves, a vertical angle of 18° 58’ 48", 
and a horizontal angle of 1° 45’ 32", and a coefficient of 
tension of 3.0784. 

The wire weighing 17.95 pounds to the foot, with an 
average ultimate tension of 1507 lbs., the supporting 
capacity of each (half) strand is equal to 
[1507 — 4/377-557° + 4 X (58.04? + 462") x 

3.0784 X 3] + 17.95 = 1334 lbs. 

The platform, and all of the suspended material, ex- 
clusive of the No. 9 wire of the cables, and the floor 
stays weigh 65950g pounds, and the surface of the plat- 
form, available for a moving load, is 17390 superficial 
feet. If therefore x = the number of pounds which 
may with safety be permitted as a moving load upon 
the platform, per square foot of surface, 


AT30 x 2 K 3.0784 X 5 + [SIERO x 


3.0784 X 3=7296=the number of strands of Ne. 9 wire 
in the cable, and x=52.g Ibs. 

The cables rest upon cast iron saddles which have a 
movement, by means of rollers, upon plates bedded 
upon the masonry of the towers, which from the foun- 
dations to the top-finish are 111 feet in height, and at 
the height of roadway they are 13’ 3°X13’ 6". The 
pair on either bank are 35 feet apart, from centre to 
centre, and from the opposite banks of the river, 675.1 
from centre to centre. The clear width of space be- 


tween the towers on either side is 20 feet, the same as 


that of the distance between the main trusses. (Pedes- 





trians pass around the towers in order to reach or leave 
the pathways of the platform). They are built of lime- 
stone quarried in the immediate vicinity, and are coped 
and trimmed vith a superior quality of granite, ob- 
tained from quarries some go miles further up the river. 

The anchorage is similar to that of the old bridge. 
Holes 12 inches by 48 inches were slotted through the 
limestone, and the cast iron anchor plates, each weigh- 
ing some five tons, were moved into their positions 
through tunnels driven into the sand from shafts sunk 
The link bars were 
passed through the holes, and the pins securing them 


midway between the anchorages. 


to the castings put in place, and their alignment and 
adjustment insured by means of an instrument devised 


for the purpose. A mass of masonry is built upon the 


top of the rock in which the anchorage chain of link 
bars rests and are deflected to their proper positions. 
The masonry serves also as retaining walls, and the 


upper portion being casemated, affords a convenient 
office for the bridge police, and for the storage of tools, 


etc. Allof the iron of the anchorage, both cast and 
wrought, as well as the wire ends of the cables, were 
enclosed in concrete (or what purported to be that ma- 


terial, and by gieat courtesy might be considered to be 
such) in the same manner as that of the Niagara Kail- 
road Suspension Bridge, late investigations into the 
condition of which, by competent and careful engineers, 
has given rise to the suspicion that that treatment of 
the cable end, even when done in the best possible man- 
ner (and not by contract) is not well adapted for the 
purpose of protecting them from rust. There is season 
therefore to apprehend that in cases where homceopathic 
doses of cement are mixed with allopathic portions of 
water and sand, and the mixture poured int» the tortu- 
ous interstices of a pile of stones, that similar investiga- 
tions would be in order at no distant day. <All persons 
whom this may concern are respeetfully advised by the 
engineer to examine into the proceedings of the City 
Council in relation to matters pertinent thereto. 

The arrangement for stiffening the platform and re- 
ducing its vibratory motions are: First, four trusses of 
the Howe type, two of them seven feet in depth, and 
located outside of the carriage way and strect car tracks, 
and two of them six feet in depth located eutside of the 
footpaths. 

Secondly, four floor stays on each quarter which, be- 
ing attached to an independent saddle on the tower, are 
held by a single stay of strength equal to the resultant 
of the four, which is also attached to the saddle, and 
carries the strain down to the anchorage. At the point 
of attachment of each of the floor stays with the plat- 
form, a spruce timber spar is so placed as to thrust up- 
ward, in a direction normal to the curve of the cable, 
and light cross cables are attached to the main cables on 
either side and adjacent to the contract of the spars 
with them, and drawing them toward each other a little 
more than is due to the static effect of the weight of the 
platform. 

The ends of the lower chord of the main truss is en- 
larged by the addition of timber, and shod with cast 
iron plate, between which and another having a bearing 
against the masonry of the tower, a sheet of rubber is 
placed, which arrangement, while it holds the quarter 
firmly as rolling loads, or the force of winds act alter- 
nately upon the four stays, admits however of a motion, 
meeting with an increasing resistance through a short 
space. 

And thirdly, fastening the middle portion of the cable, 
for a distance of 70 feet, to the platform, by means of 
cast iron “cradled” bearing blocks and clip bolts. 

These combinations appear to give satisfactory re- 
sults. The platform is—the weight of suspended ma- 
terial, the span and deflection considered—very free 
from the usual vibratory motions of this kind of struc- 
ture. And any additional strain which they involve, is 
more than compensated for by the sixteen floor stays 
which have not entered into the estimate of the strength 
of the bridge. 

In case the bridge should be subjected to such storms 
as have proved destructive to suspension bridges, these 
timber spars will probably prevent the rupture of the 
suspending rods at those points where they are the first 
to be subjected to those shocks and jerks, which are 
caused by the want of uniformity of the vertical motions 
of the cable and platform, which takes place when a 
certain degree of violence has been attained. 















































































































Twenty of these storm spars were introduced into 
the old bridge which, probably on account of this im- 
provement, withstood some violent storms which might 
have otherwise been disastrous, and the guy lines to it 
having but little downward pull, were attached to the 
cables at the point of connection of the spars as well as 
to the platform, which insured a vertical motion of both. 

In design the new structure is nearly what the engi- 
neer intended it to be. In workmanship also it is as 
nearly so as a demoralizing conflict with some of the 
vile annual distilments of ward politics could permit 
us to reasonably hope for, although not up to the stand- 
ard desirable in such works.—Van Nostrand's Engi- 
neering Magazine’ for March. 
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BOOK NOTICE. 





MAGNETIC VARIATION IN THE UNITED STATES: Being 
a compilation of observations made in America from 
the year 1640 to the present date; tabulated and 
arranged for the use of surveyors. By J. B. Stone, C. 
E. Boonton, N. J., 1878. pp. 139, 12 mo. Geo. H. 
Frost, Chicago. 

It is now well understood that the magnetic needle is 
of a fickle and inconstant character, Ata given place 
it does not point to the steadfast pole of the heavens, 
but to the east or west of it, making an angle with the 
meridian which is called the declination. This declina- 
tion is slowly changing year by year according to laws 
which are not yet well understood. Both the declina- 
tion and its variation are of diflerent values at different 
localities. Then there is a daily variation caused by the 
action of the sun, and local attractions often exert a dis- 
turbing influence. A hundred, and even fifty years ago, 
these facts were but imperfectly known, and hence, par- 
ticularly in the east, extensive surveys were made with- 
out even noticing the declination, and this neglect has 
caused no little vexation of spirit to those who now 
have to use the records of those old lines. 

The book of Mr. Stone is intended to enable the sur- 
veyor to find the value of the declination for any given 
place for any year of the last century. To this end all 
the recorded observations have been collected and 
arranged so that those near any particular locality can 
be at once consulted. Then a method of interpolation 
is given by which the declination for the given town 
may be closely determined, if sufficient observations 
exist. Of course, it is only in the Atlantic States that 
systematic observations were made a hundred years 
ago, but we have been surprised to note that so many 
were taken in the west about the years 1820-30. The 
book also gives the formule for computing declination 
deduced by Mr. Shott, of the U.S. Coast Survey. 

We regret that the author should have used the word 
“variation” as synonymous with “declination.” The 
latter is, we think, well established as the technical term 
for the angle between the true and magnetic meridians, 
and the former should be used to denote changes in the 
declination. The book contains also a few records and 
notes on magnetic dip, on the diurnal variation, and on 
the intensity of terrestrial magnetism. 
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COST OF PUMPING AT THE PHILADELPHIA 

WATER WORKS. 








In our issue of Feb. 14 we published two articles on 
the relative cost of water and steam power, taken from 
our exchanges, to which our readers are referred in the 
present connection. The rather startling assertion was 
made that “ there are few locations in the thickly settled 
portions of our country, where fuel can be procured at a 
moderate price, that water-power will be found cheaper 
or more desirable than steam-power,” and _statisticts 
from the Philadelphia water works were adduced in 
proof. We are glad to lay before our readers actual 
tables on the subject from Chas. G. Darrach, Prin. Asst. 
Engr. of the Philadelphia Water Department, and 
M. A. S.C. E. Mr. Darrach, in his communication 
says he believes that the data given has not yet’ been 
published. The relative cost of water and steam power 
is there given as nearly three to one in favor of water. 
The tables will repay careful perusal. 

The city of Philadelphia is supplied with water 
pumped from the rivers Schuylkill and Delaware by both 
steam and water power. The running expenses were 
as follows—1877 : 
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Comparison of the running expenses of Steam and 
Water Power Philadelphia Water Department, 1877. 
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Lubricating oil, Lights, 


2,880 64 
10,677 11 
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All repairs...... 


100 


$26,234 90} 100|| $127,784 20 


Totals .... 
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March 14, 1878, 


Comparison of the Steam Pumping Machinery of the 
Philadelphia Department. 
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Norse.—The cost marked thus * are approximate. 
+ The coal used includes that used for all purposes, heating 
houses, banking fires, etc. 


THE EAST RIVER BRIDGE. 


At the regular monthly meeting of the trustees on 
the 4th inst., a very interesting report was made by Col. 
W. A. Roebling, Chief Engineer, which will be found 
below. 4 

The financial statement showed the total cash receipts 
to the 28th of February, $8,573,728.47 ; cash expendi- 
tures, $8, 516,838.29; cash on hand, $56,890.18 ; liabili- 
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clear in doing it without seriously interfering with the | the wheels are slightly inclined from each other in order 
traffic across the bridge. Any step that contemplates | to Jet the parts of the ropes pass. One wheel thus acts 
the incommoding of 20,000 people for the sake of ac-| the part of a rendering sheave to the other, both arecon- 
commodating perhaps 200 is on a wrong principle and | nected by parallel rods, and as the wheels are not in the 
should not be encouraged. Every desirable accommo- | same plane the attachment of these parallel rods is 
dation can be obtained by establishing a station on the | effected in a novel manner, and this forms the peculiar 
elevated road at the end of the approach, so arranged | feature of this arrangement. The right to use Mr. 
that passengers need not cross Chatham street at a level! Whiting’s patents on this machinery has already been 








i 
| 
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to get across to the depot. It is exceedingly doubtful 
whether the bridge trustees should be called upon to 
make these connections for other corporations. 

The arrangement of the inclined plane machinery has 
been determined, and the size and dimensions of the 
various parts fixed. Detailed plans are now in course 
of preparation; the total cost will be about $25,000. 
The location will be under the Brooklyn approach, be- 
tween Main and Prospect streets. After a careful ex- 
amination of the various kinds of inclined plane ma- 
chinery used in this country, I had determined to adopt 
the method that has worked so successfully during the 
past ten years, at the Solomon’s gap planes near Wilkes- 
barre, Pa. On consultation with Mr. S. B. Whiting, 
the engineer who built that machinery, some important 
improvements were suggested by him, improvements 
which aim not so much at an increased efficiency as at a 
material reduction of the parts liable to wear out, com- 
bined with greater facility for replacing them with a 
minimum loss of time, an important consideration for 
us where the service is continuous without cessation day 
or night. 

The general appearance of the machine is not unlike 
a locomotive. ‘Two driving wheels, 16 feet in diameter 
and 20 inch face, mounted in a vertical position, one 
behind, the other on a bed plate. The wire rope takes 


secured to the bridge for a very modest sum. 
The wheels are propelled by two horizontal engi: es 


35 inches cylinder and five feet stroke, making 25 revo- | 


lutions per minute placed on each side of the wheels. 
The cranks stand at right angles toeach other. The 
whole arrangement is very compact and takes up but 
little room, Three guiding sheaves lead the rope to the 
top ef the approach. Six boilers, two of which are in 
reserve, furnish all the steam which is required. The 
type selected is a flue boiler, 20 feet longitude, three feet 
diameter, with a superheater on top, known under the 
name of the ‘ Union boiler.” At the New York ter- 
minus the rope passes round two return sheaves set in 
a sliding frame by which the stretch of the rope is taken 
up. This is located under the floor of the approach be- 
tween Chatham and William streets. 

In conclusion I may add if at any future time it is 
deemed advisable to extend lines of horse cars from 
Brooklyn to New York, it would be an easy matter to 
arrange one of the outer tramways for the circulating 
system by providing it with a light 3{ inch rope and an 
engine. This would transter them over at a much 
greater rate of speed and obviate the necessity of taking 
over the horses, Respectfully submitted, 


W. A. ROEBLING, 
Chief Engineer ./ew York and Brooklyn bridge. 





APPENDIX I ON THE “EFFECT OF WIND.” 

On the 31st of January, 1876, a northeast gale blew 
at the rate of 65 miles per hour, or about a pressure of 
21 Ibs. per square foot. Now the wind pressure on an 

| empty car at 21 Ibs. per square foot will equal 276 by 
| §,796. Deduct 17 per cent. for protection of trusses, 
equals 985 Ibs.; leaves wind pressure 4,811 Ibs., mo- 
mentum of wind pressure with six minutes leverage, 
| 28,866 ft. Ibs. Now the weight of an empty car is 7,356 
| Tbs., hence the momentum of resistance for the narrow 
gauge (five minutes from the centre of rail) 7,356 by 2.< 
equals 18,390 ft. Ibs., and for the wide gauge equals 614 
16.5 minutes from centre of rail) 7,356 by 3.25 minutes 
equals 23,907 ft. Ibs. Hence, under the above calcula. 
tion an empty train will upset on both gauges. 

I can, however, assume that the protection of truss 
will produce certain eddies in the wind which will still 
| more increase its protective effect. They altogether 
may ameunt to 25 percent. Hence, under this suppo- 
sition the moment of the wind pressure will still be 
26.082 ft. Ibs.; hence, both empty trains will still upset. 
| The only remedy now is to increase the dead: weight 

of the car to say 10,000 Ibs., which is an unnecessarily 
heavy weight for such a car. This then will give a 
momentum of resistance for narrow gauge 10,000x2.5 
equals 25,000 ft. Ibs.; for wide gauge, 10,000x3.25, 
equals 32,500 ft. Ibs. Hence, we see that with the 
greatest admissible dead weight of the car, the narrow 
gauge is still insufficient. The advisability of adopting 
the wide gauge becomes, therefore, self apparent. This 
whole demonstration rests on the assumption of a wind 
pressure of 21 Tbs. per square foot. But who can 
guarantee that the wind will never blow with stronger 
force 1— BROOKLYN, Feb, 25, 1878. 
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a number of turns round these wheels. The planes of 


‘BEARING PILES. 
FORMULE 


For their Sustaining Power, Size and Disposition in any Foundation. 


COMPILED BY RUDOLPH HERING. 
Mem. Am. Soc. C. E. 


(Continued from page 56.) 
SIZE AND DISPOSITION. 
Formula for Size and Disposition.—-3t is evident that each column or the sec- 
tional area a@ will have to sustain  & c X W Ibs., or d* & W Ibs., therefore, 


ax()=beW=d'w. 


The following table gives the value of each factor: 
TABLE voR SIZE AND DISPOSITION oF COLUMNS. 
Table for Size and Disposition.—Supposing columns to have any form of sec- 
tion but the same sectional area (a) and the same sustaining power. 





Given sustaining power of column} =L __ values according to various authori- 
per sq. foot, - - a ties as above. 
Required sustaining power of col- t Loew. aw 
umn per sq. foot, : a a a 
bcW d*Ww 
Sectional area of column a = “(h) ( L ‘es 
a a 
L L 
Weight on a square foot of foundation W = a4 wae} = a a : 
bc aa 
Distance from centre to centre of columns = 4@ ( L ) 
measured longitudinally, - - ess 
cw 
Distance from center to center of colums a a ) 
measured laterally at right angles to 6, c= a 
bW 
Distance frem center to center of columnsi y/ a (©) 
if equal in both directions, 8=e¢=d= eo 
Ww 


EXAMPLES. 
Example 1.—How close must spruce piles, one foot square, be driven when 
resting firmly on solid rock and, therefore acting as columns, if they are to sustain | 
with safety a weight of four tons per sq. foot? 


Given: a=1; () = 93.600; W ="8000. 
a 


SoucHT: d= y/ ‘(ag 


WwW 
Example 2.—What will be the proper sectional area of oak piles acting as col- 
umns in a rather soft ground, driven’3 feet apart in one direction and 2 feet 9 inches 
apart at right angles to it; they are 30 feet long. and the weight upen the founda- 
tions is to be 5000 Ibs. per sq. foot. 


= 3.421 ft. 





GIvEnN: 6 == 3; c= 2.75; W = 5000; (= )= 86,400. 





bcW 2. 
Sovent: «=. = 3X 275 X $000 _ 0.477 sq. ft. 
(on% 86,400 
a 


corresponding to 9%‘ diam., which is about one fortieth of its length. A proper 


In this case L would be 
a 


deduction for “long columns ” must here be made. 


about 25.000, which, substituted, gives : 
a — 3X 275 X $000 
25,000 
equivalent to 1714” in diam., or about one-twentieth of the length, which is suf- 
ficient. 


= 1.65 sq. ft., 


III.—PILES. 
SUSTAINING POWER. 


Unreliable Formula.—A\\ formule developed from purely theoretical specula- 
tions regarding the resistance of the frictional surface of the pile in the ground 
vary greatly among each other ; they are also unreliable for other reasons, and have 
therefore been omitted here. And all formule which contain certain co-efficients 
for different qualities of ground are not given for the same reasons, 

Reliable Formula.—The only method which can be depended on in calculating 
the sustaining power of piles held by friction is the experimental one which intro- 
duces the actual distance (s) which a pile sinks under the last blow. The formule 
developed in accordance with it and which are tabulated below,* also differ very 
much as usually given, but when properly analyzed, classified and compared, they 
will enable the engineer to make an intelligent selection and obtain a perfectly 
satisfactory result. 

The following table* will facilitate such a rational comparison. 

Contents of Tadble-——The first column contains the authorities, which are al) 
of the best, mostly original, and all equally deserving of confidence. 

The second column gives the va/ue for s and answers the question: How far 
must a pile sink under the last blow in order to sustain a certain safe load ? 

The third column gives the safe load L which the whole pile will bear when it has 
sunk the distance s under the last blow. 

The fourth column contains the factor of safety proposed by each authority . 
As it indicates solely a personal judgment, and has nothing to do with the formula 
itself, but mainly because it has been the cause of some large differences between 
various formule, it bas here been taken out and given separately. (Trautiwine 
thinks % to sufficient and Weisbach proposes 5 to ,45!). However it is true 
that several formule could be made to agree better by introducing the factor res- 
pectively proposed by their authors. But for a rational comparison it was thought 
better to separate what was purely persoval opinion from what was a derived for- 


mula. 
The last column gives Wumerical values of extreme loads between the ordinary 


limits, (not considering the factor of safety). They will show the tendencies of 
the formule, and enable us to judge somewhat of their relative merits. 

McAlpine’s formula is evidently only reliable under the same conditions from 
which it was deduced, because in some cases it gives absurd, in others even impos- 
sible results. 

Bric & Becker’s second formulz (neglecting the elasticity of the pile) seems 
unreasonably safe ; as does also Nystrom’s formula, when applied to light rams. 

Trautwine’s first formula cannot strictly be compared with the rest because s is 


neglected. Both give safer values for heavy rams and high falls, than for light 
rams and low falls in comparison with the others. 4 

* Tables given hereafter. 
( To be continued.) 











/ 








March 21, 1878. 


ee $$$ TT 


ANNUAL REPORT OF THE MINISTER OF 


PUBLIC WORKS OF THE DOMINION. 





For the year ending June 30th, 1877, a blue book 
of 202 pages, it has seldom been our misfortune to 
review a report so dry and dull, so filled with in- 
consequential detail and detached statements for 
which the context gives little explanation except to 
the writer or those immediately concerned; it is 
only by comparison with previous reports that any 
idea can be obtained of the public works of the 


Dominion, and had we not some acquaintance with 
these in previous years our present task had well 
nigh been hopeless. However, there is an oecasional 
oasis, and while we shall note some of them inci- 


dentally, we shall devote the greater space to the 


Dominion water routes and the Canadian Pacific, 
the first from the importance which they are likely 
soon to assume in the transportation problem of the 


West, and the latter for the importance which it is 


possibly to have in the next generation in the com- 
petition of Canada and the Mother country for a 
share in the commerce of the Pacific, now so nearly 
in our own hands and which may be there held by 
a wise public policy. 

From Lake ports, by the valley of the St. Law- 
rence, the Dominion possesses the shortest and most 
natural route to the sea, and the one along which a 
system of ship canals can be constructed at least 
expense. These advantages she has not been slow 
to seize upon, and three or four years will see a sys- 
tem in operation by which lake vessels of 1800 tons 
can reach tide water. This would seem to secure 
to her, beyond competition, a large share in the ex- 
port trade of the food products of the West, as it 
undoubtedly would were it not that such trade 
largely follows tne lines of maximum domestic 
trade and established traffic facilities and, also, that 
all water routes north of 38 or 40 deg. lat. are 
closed by ice for several months in the year. While 
these causes are likely to diminish the results ex- 
pected by the Dominion, still the expenditure is 
safely warranted in the prospective increase of com- 
merce and in the competition which shall save to 
the West milliens in lower rates of transportation 
to the seaboard. 

To fully elucidate this policy would necessitate a 
review of the history and progress of these works 
from their inception. We shall confine ourselves to 
a brief recapitulation of the chief facts, which are 
set forth with formal and unerring regularity in 
every Dominion report since we can remember. The 
navigation of the “ River St. Lawrence and Lakes” 
is assumed to commence at the straits ot Belle-Ile 
and to extend to the head of Lake Superior, 2,384 
statute miles. The canals on the route, commencing 
at Montreal, 986 miles from the straits, are the La- 
chine, Beauharnois, Cornwall, Farran’s Point, Rapid 
Plat, Galops and Welland,— total length, 70.83 
miles; lockage, 5361¢ feet; number of locks, 54. 
The St. Mary’s canal, around St. Mary’s Rapids, in 
the United States, at the outlet of Lake Superior, is 
1.07 miles in length, with 18 feet lockage overcome 
by two locks, with 12 feet of water on sills. At 
present this canal is being enlarged, a large single 
lock is being put in with 16 feet on sills. There 
are also the St. Clair canal, constructed through the 
shallows of Lake St. Clair by the United States, and 
the deepening of the St. Lawrence between Quebec 
and Montreal, especially through Lake St. Peter. 

This latter improvement is in charge of the Har- 
bor Commissioners of Montreal, and there has been 
expended $883,131. The project contemplates an 
increase of the present channel from 20 to 22 feet, 
but nothing is given to show the progress of the 
work or the amount required to complete it. An 
extensive dredge plant is employed. During the 
year, 12,308 yards of shale rock was removed from 
Grondine and Cap-la-Roche shoals, and 703,575 
yards of soft clay from Lake St. Peter; 272,640 
yards dredged from Contreceeur channel, practical- 
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ly completes that work. Work has been done at success, and we think there are many places this 
Cap St. Michel, Ile Delonier and Varennes, and at | side the line, where expensive canals have been or 
Point aux Trembles, 210,825 yards having been 
dredged. 

The series of canals between Montreal and Lake 
Erie is at present being enlarged, the locks being 
made 270 x 45 feet, with 12 feet of water on sills, 
the ultimate design being a 14 foot navigation, 
which will be accomplished by raising intermediate 
locks and levels two feet as soon as the needs of 
commerce may warrant it. 

The first canal in this series is the Lachine, ex- 
tending from Montreal to the village of Lachine, 
around St. Louis Rapids on the left bank of tha 
river. Its length is 844 miles, overcoming 44% 
feet rise by five locks, 200x45 feet, the first two 
having 16 feet on sills and the other three nine feet. 
The breadth of the canal is 120 feet at top and 80 
feet at bottom. Adjoining the old locks new locks 
are now constructing of the standard size, thus 
making practically double locks and greatly in- 
creasing the capacity of the canals. The first two 
of these locks will have 18 feet of water on sills 
and connect with four large basins or docks, the 
two old basins being enlarged and two new ones 
being constructed. The canal will be 200 feet wide 
from Wellington bridge, the terminus of the basins, 
to St. Paul lock, and 150 wide to Lachine. Locks 
1 and 2, and the basins are nearly completed, and 
the remainer of the work is well in hand, and will 
probably be completed as soon as the Welland en- 
largement. The strikes this winter may cause some 
delay. 


are being constructed or projected, where some such 
system would serve every purpose at a tithe of the 
cost. 

The Williamsburgh canals are the last of the St. 
Lawrence system. Between Montreal and Lake 
Ontario at Kingston, 178 miles, we have six canals, 
with a total length of 435¢ miles, and 27 locks with 
20615 ft. rise. If the chain towage system suc- 
ceeds on the Williamsburgh canals there will re- 
main 3144 miles canal and 21 locks with 175), ft. 
rise. 






























































The backbone of the Dominion canal system is 
the Welland canal, far surpassing all others in mag- 
nitude and cost, whose enlargement is rapidly near- 
ing completion. This canal connects Lakes Ontario 
and Erie, with a summit level eight feet above the 
latter, and a navigable feeder from Grand _ river. 
There is a branch from the feeder to Port Maitland 
and also branches from the canal to the Welland 
river. The main canal is 27 1-5th miles long with 
330 ft. lockage overcome by 27 lift locks; two of 
these locks are 200x45 ft., 24— 150x261¢ ft. and 
one — 230x45 ft; depth on sills 101g ft. The Wel- 
land river branches, including the Port Robinson 
Cut, the Aqueduct branch and the Chippewa Cut, 
aggregate % miles with two locks and 17 ft. lock- 
age. The Grand River feeder is 21 miles long with 
two locks and eight ft. lockage, and the Port Mait- 
land branch 134 miles long, one lock and 814 ft. 
lockage. The breadth of the main line of canal 
varies from 26 to 90 ft. at bottom and 58 to 110 ft. 
The Beauharnois canal commences 4544 miles | at top. 
above Lachine, is 1114 miles long and overcomes 
a rise of 8214 feet by nine locks, 200x 45x 9 feet; 
breadth at top, 120 feet, and at bottom 80 feet. It 
is on the right bank of the river, connecting Lakes 
St. Louis and St. Francis, and overcomes the three 
rapids known as the Cascades, the Cedars, and the 
Coteau. The enlargement here has not yet com- 
menced. 

The Cornwall canal commences at the head of 
Lake St. Francis, 3234 miles above the head of the 
Beauharnois, is 1144 miles long and overcomes a 
rise of 48 feet by seven locks, 200x55x9 feet; 
breadth at top, 150 feet, and at bottom, 100 feet. It 
is on the left bank of the river and surmounts the 
Long Sault rapids. The contract for two new locks 
on the plans for enlargement have been let and some 
work has been done in excavation, embankment, 
revetment, etc. 

The Farran’s Point, Rapid Plat and Galops can- 
als are collectively known as the Williamsburg 
canals. The Farran’s Point canal commences five 
miles above the head of the Cornwall, is % mile 
long and overcomes a rise of four feet with one lock, 
200x45x9 feet; breadth, 90 and 50 feet. Ten and 
one-half miles above, the Rapid Plat canal com- 
mences, is four miles long, with 1114 feet rise over- 
come by two locks. Four and one-half miles above 
the Rapid Plat, the Galops canal, 75g miles in 
length surmounts 15% feet rise by three locks. 
This canal overcomes the rapids at Point aux Iro- 
quois, Point Cardinal and the Galops. The Wil- 
liamsburgh canals all have the same size of locks 
and prism. The rapids at Farran’s Point and Rapid 
Plat are taken by down boats in comparative safety, 
but the Galops are more dangerous. With a view 
of examining the rapids of the St. Lawrence a chain 
tug, 112 ft. long, 27 ft. beam and 714 ft. hold, has 
been constructed and fitted with powerful engines, 
which operate on a chain of 114 inch iron laid in 
the rapid. It was found practicable to anchor her 
in the strongest current of the Galops rapids in 16 
feet of water, and to operate the steam drills effec- 
tively. It is expected to improve the channel at 
this point so as to make it safer for down vessels 
and also to test a system of chain towage so as to 
do away with the necessity for the enlargement of 
the Williamsburgh canals. This system promises 


The scheme of the new works is the ultimate es- 
tablishment of a navigation with locks 270x45x14 
ft., the canal having a depth of 15 ft., and a width 
of 100 feet at bottom, the summit level to be fed 
from Lake Erie. For the present the canal is made 
13 ft. in depth, with 12 ft. on lock sills to be in- 
creased at a moderate expense in future. The new 
line will leave the present entrance at Port Dalhou- 
sie and follow an entirely new location to Allan- 
burgh, 1124 miles; from Allanburgh to Lake Erie 
the old canal is being widened and deepened. The 
difference of level between Lakes Ontario and Erie, 
326% ft., is overcome by 24 locks. These locks are 
all located on the new line, 112g miles in length, 
before reaching the summit near Allanburgh. The 
summit cuts the dividing ridge between the ravine 
behind Thorold and the Beaver-dam valley. The 
work is divided into 36 sections, 27 of which were 
under contract at the date of this report. At the 
present these contracts are nearly completed and 
the remaining contracts, which include only one 
lift-lock, have been let. In addition to the locks 
there other heavy masonry structures as the aque- 
duct over Welland river and the Great Western 
railway tunnel. The Welland and Canada Southern 
railways, each cross the canal. The summit cut is 
an extensive work, as is also the deepening of the 
harbors at Port Dalhousie and Port Colborne. These 
works will probably be completed and the canal 
in operation by 1880. During the year the expen- 
diture under the head of construction on the Wel- 
land was $2,199,962.61; and on the Lachine, $1,439,- 
375.73. The total amount for construction on the 
series of canals under review was $3,735,927.02. 

The next obstruction in the navigation of the 
Lakes is the “ Lime Kilns,” near the mouth of De- 
troit river with a minimum of 1444 feet of water. 
Maj. Weitzel, U.S. A. states that these can be re- 
moved to 20 ft. for $200,000. The St. Clair Flats 
canal, constructed by the U. 8., gives a 16 foot pas- 
sage in all weather and this cannot be well in- 
creased except at great expense. This practically 
limits the draft of lake vessels and fixed the mitre 
sill of the new lock at St. Mary’s at 16 ft. The 
most important and dangerous obstruction now re- 
maining in the Lake Superior route is the Neebish 
rapids, at the foot of Lake St. George and half-way 
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between Bruce Mines and Sault Ste. Marie. These 
rapids are over bowlders and rock ledges, 1600 ft. 
long, and the Dominion has expended nearly ten 
thousand dollars in the past year with great im- 
provement to navigation. The present design is a 
1446 foot channel 200 ft. wide. This is probably 
greater than can now be carried through Lake St. 
George and Garden and St. Mary’s rivers to the 
Sault. These channels are all very tortuous and 
scarcely navigable at night, and to make the 16 ft. at 
the lock available they will have to be much recti- 
tied and deepened to 18 feet as also the channel at 
Neebish rapids. 

The first thought that strikes us in connection 
with this Dominion water route, is that the present 
size of locks is unfortunate. We are aware that this 
very question was fully considered, but we believe 
that the locks should have been made 300x50 ft. with 
16 ft. on the sills, thus enabling the heaviest draft 
vessels which will ultimately navigate the Lakes to 
pass through to Montreal. The expense of this ad- 
ditional enlargement is scarcely commensurate with 
the benefits likely to follow and we opine that the 
Dominion will have cause to regret the mistake in 
this generation. 

From Montreal to Duluth by present route is 
1398 miles. The proposed Georgian Bay and Lake 
Ontario canal would shorten this distance to about 
1,100 miles, thus obviating much dangerous naviga- 
tion and over 20 per cent. of distance to all ports on 
Lakes Superior and Michigan. This canal as pro- 
jected by Lake Simcoe, has a summit cut of over 
190 feet, and the summit level is about 100 feet 
above Georgian Bay; but it has been pronounced 
by able engineers to be entirely feasible at a war- 
rantable expense, and the wonder with us is that 
the Dominion has not taken a more active interest 
in it, throwing, as it would, the control of the lake 
route to the sea so largely into her hands. We can 
be sure that this project will not lack due consider- 
ation in time, although at present, it has passed 
from the public mind. 

In connection with this water line is another pro- 
ject so long advocated by John Young Brown, of 
Montreal; viz., the Caughnawaga canal, from Caugh- 
nawaga opposite Lachine to St. Johns on the Riche- 
lieu river, about 30 miles, thus connecting the St. 
Lawrence navigation with that of Lake Champlain, 
enabling lake vessels to distribute their cargoes to 
all New England from Burlington and Whitehall. 
This would undoubtedly increase the tonnage 
through the Dominion canals without injury to the 
port of Montreal. This canal would be compara- 
tively inexpensive as but one or two locks are re- 
quired. The construction of this canal and also 
one from Whitehall to the Hudson at ‘Troy, is one 
of the projects recommended by the Senate Com- 
mittee on Transportation in 1874. 

At the present time there is a navigation for small 
boats from the St. Lawrence to the Hudson river 
via the Richelieu river, Lake Champlain and the 
Champlain canal. Commencing at Sorel, 46 miles 
below Montreal, 14 miles brings us to the St. Our’s 
dam and lock, 200x45x7 ft., five feet rise. Thirty- 
two miles further the Chambly canal, 12 miles long, 

surmounts 74 feet rise by nine locks, 118x231¢x7; 
and 23 miles more brings us to Lake Champlain, 
through which to Whitehall is 111 miles, thence to 
Troy cia Champlain canal, 63 miles, making the to- 
tal distance from the St. Lawrence to New York 
City, 411 miles. The Champlain locks are 97x14x4 
ft., but measures have been taken to enlarge them 
to 110x18x7 ft. A survey has also been made for a 
14 ft. navigation by canal from Whitehall to Fort 
Edward, thence by slackwater on the Hudson to 
Troy, as part of the Caughnawaga project. On 
these Canadian canals nothing has been done dur- 
ing the year but repairs and dredging, and no new 
work is at present contemplated. 

The system of navigation already reviewed in- 
clude those of international importance. The Mon- 







































































treal, Ottawa and Kingston, projected and surveyed 
in 1826, as a military measure, before the construc- 
tion of the St. Lawrence canals, was of great impor- 
tance, but at present it may be regarded as of local 
benefit only. The Rideau navigation, extending 
from Ottawa to Kingston, was so fully described in 
our Ottawa correspondence of Jan. 24 and 31, that 
we do not consider it necessary to recur to it. Be- 
tween Montreal and Ottawa, 120 miles, are four 
short canals, aggregating 814 miles with 8714 feet 
lockage overcome by 12 locks. This does not in- 
clude the Lachine which is essential to this system. 

The St. Anne’s lock, 190x45x6 ft. with three ft. 
rise, is 231g miles above Montreal; canal, 4% mile 
long. Below the low lock a new channel, 101¢ ft. 
deep is being formed. The Carillon canal, 21 
miles long, 505g miles above Montreal, has three 
locks (two ascending and one decending) 128x3214- 
x6 ft. with a lockage of 3434 ft. (rise 834 ft.) Four 
miles above is the Chute a Blondean canal, 44 mile 
long with 354 ft. rise, A dam, 1800 ft. long, % 
mile above Carillon, and a canal 34 mile long with 
two locks, 200x45x9ft., will replace these two canals. 
These works are now constructing. The Grenville 
canal, 53 miles long with 45% ft. rise overcome by 
seven locks, and 64 miles above Montreal, is also 
undergoing enlargement. The completion of these 
works will give a fine nine ft. river navigation from 
Ottawa to Montreal. - , 

About 100 miles above Ottawa the Culbert dam 
and canal, just completed, with a rise of 18 to 20 ft. 
overcome by two locks, 200x45x6 ft., opens 80 miles 
of navigation between Bryson, at the head of Grand 
Calumet falls, and Des Joachims rapids, and gives 
access to the town of Pembroke. Some shoal navi- 
gation remains to be improved. The river for 60 
miles above Ottawa is practically unnavigable, be- 
ing obstructed by five rapids. These will be over- 
come probably at some future day. 

The Burlington Bay canal, 44 mile long, giving 
10 ft. navigation to the port of Hamilton from Lake 
Ontario, and St. Peters canal and tidal lock, 4% 
mile long, connecting St. Peter’s Bay, on the south- 
ern coast of Cape Breton, N. 8., with Bras d’ Or 
Lakes, completes the canal systen of Canada as re- 
ported upon in the Dominion report. There are 
other improvements, not coming properly under this 
head, and also the railway system including Cana- 
dian Pacific, which we shall defer to another num- 
ber. 


dent, but used all possible care to protect life. In 
conclusion they do not consider themselves competent 
to make any suggestion or to give any advice, etc. Our 
readers will please compare with report of majority and 
draw their own conclusions. We feel utterly mcompe- 
tent to speak of this farce as it demands. We are not 
sure now but that the minority of the jury sheuld be 
hanged. 





ERRATA IN ARTICLE “WATER WORKS OF 
OTTAWA, CANADA.” 





Under the heading “ The Aqueduct” in ENGINEER. 
ING NEws, of February 14, Vol. 5, Page 51, and in the 
twelfth line below said head for ‘a rock is fitted,” read 
a rack is fitted. Fourth line from bottom of same col- 
umn, for ‘‘forebags ” read forebays. In Vol. 5, No. 
for February 21, 1878, on page 62, in 1st column and 
in twenty-ninth line from bottom, for “ truncated 
cave " read truncated cone, In the 2nd column, 25th 
line from the bottom, for “rapidity” read rigidity. On 
the 21st line from the bottom for ‘lying shaft 19'’ di- 
ameter,” read “ lying shaft 9’’ diameter, In the 3d col- 
umn, 28th line from bottom for “clearness” read clea?. 
ance. On 20th line from bottom, for “ drawn” read 
driven, 


CHICAGO CHAPTER OF THE AMERICAN 
INSTITUTE OF ARCHITECTS. 





A regular meeting of the Chicago Chapter of the 
American Institute of Architects was held at the Tre- 
mont House Club Rooms, March 7, 1878. 

President Bauer in the chair. Minutes of the last 
meeting read and accepted. The President had re- 
ceived a letter from Mr. Robert Loebnitz, formerly a 
partner of the President tendering his resignation as mem- 
ber of the Chicago Chapter—he having become a resi- 
dent of Wiesbaden, Germany. On motion the resigna- 
tion was accepted and Mr. Loebnitz was nominated by 
the Chapter to the position of honorary member of the 
American Institute of Architects, and the Secretary was 
directed to communicate the action of the meeting to 
the Secretary of the Institute. 

At the request of the Treasurer that some bank be 
named as depository for the funds of the Chapter, the 
Chapter designated the Commercial National Bank. 

The subject of cements and their uses on concrete 
and other masonry was discussed at length. This led 
to the subject of the strength of brick work—notably of 
brick beams, so-called. Some instances of the remarka- 
ble bearing strength of beams of old brick work were 
cited. 

Steps are being taken by the-Chapter for the estab- 
lishment of rules for the measurement of all kinds of 
building material—hoping to secure the co-operation of 
all architects and contractors and to fix standards of 
measurement. The subject will be discussed at the 
next meeting. Adjourned. 


IN our last number we noted the burning of the Penn- 
sylvania railway bridge at New Brunswick, N. J., on 
the morning of the goth inst., then rebuilding in iron and 
stene by the Keystone Bridge Co. The freight traffic 
was temporarily diverted to the Bound Brook road, and 
the passengers transferred, pending the erection of a 
temporary structure. Before the bridge ceased burning, 
car loads of timber were on the way to the bridge site, 
and by noon several hundred men were engaged in pre- 
paring the timber for the temporary trestle. The work 
was prosecuted day and night, and by noon of the 14th 
inst. a trestle was completed, 52 feet high above the 
water and 900 feet long, 400 feet being in the river. The 
trestle was fastened to sills laid on the bottom of the 
river. From 500 to 600 men were engaged during 5% 
days and four nights. Traffic was resumed at 2 A. M. of 
the 14th inst. The work will be gradually remove as 
the iron bridge is completed. 


S. A. TREAT, Secretary. 
—_— —- —— <> 
EXTRACTS FROM EIGHTH REPORT OF 
CAPT. M. R. BROWN. 





In our issue of Jan. 17 we gave the essential parts of 
Capt. Brown’s report on the works at the South Pass 
of the Mississippi river, but promised to give further ex- 
tracts when the full report came to hand. We have now 
received the eighth report, giving the cendition of the 
works on Dec. 15. 1877, and give some interesting ex- 
tracts which were omitted in the St. Louis Republican: 

“As considerable attention has been directed toa 
table on page 30 of my report, dated A t 1, 1877, 
giving data as to the amount of scour and shoaling in an 
area of about 1 square miles beyond the jetties’ ends, 
it may be well to make an explanation regarding di- 
vision 1 of that area, which, it has been contended by 
some, should not have been included in the general 
averaging, because the soundings were but eight in num- 
ber in June, 1877, and six in June, 1876. Doubt as to 
the alleged shoaling has been expressed. 

“ Had it been practicable, more soundings would have 
been made in this area, but bad weather and other 
causes induced me not to prolong the survey for the 
purpose. For itis evident that one single sounding 
here is much more valuable in determining the mean 
depth than several near the ends of the jetties, because 
of the greater uniformity of slope and the absence of 
abrupt changes of depth and of the character of the 
bottom; and again, the existence sf the shoaling shown 
in division 1 by comparing thestwo charts designated 
was well known to me and all of my party, and to 
others, The amount of skoaling, sks Wik a oeeber- 
ated by an inspection of the following table: 





ON the 7th inst. we published the report of eight of 
the jury of inquest on the bridge accident at Tariffville, 
Conn. Four failed to agree and have now submitted a 
minority report which does not recommend, as we an- 
ticipated, that the responsible officials of the Connecti- 
cut Western railway be hanged. On the contrary they 
claim that the bridge was in a safe condition at the time 
of the accident, for a train with one or two engines, that 
it was constructed on scientific principles, of good ma- 
terials, and that its strength was not impaired by expos- 
ure, that the accident was caused by derailment of some 
portion of the train and that the president, superintend- 
ent and directors are in no way responsible for the acci- 
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“ It is here seen that the shoaling in this division has 
been progressive, although not uniform in rate. But 
uniformity of rate throughout the varying phases of the 
river, and under the changed conditions brought about 
by building up of the jetyies, is not tobe expected. The 
fact of the shoaling is sufficiently evident.” 


DESCRIPTION OF DREDGE-BOAT—G. W. R. BAYLEY. 


“ This is an iron side-wheel steamboat, drawing about 
five feet with her coal on board, when unladen other- 
wise. Its length on deck is about 185 feet, with an 
after-deck frame, strongly supported, projecting 17 feet 
beyond a double stern, or a stern in two parts, each di- 
vision being about 25 feet long, and having a rudder 
(while another rudder is at the bow). An interval or 
recess, four feet wide, between them, receives the suction- 
pipe and allows it free play vertically. Thus, from the 
stem to the after bulkhead of the main boat where the 
suction-pipe is attached, the length on deck is about 160 
feet. The width amidships is 32 feet, and the depth of 
hold ro feet. The entire boat is iron except the hous- 
ing on the upper deck, the wheel-houses, and a few light 
details. 

“The plates of the hull are three-eighths of an inch 
thick. There are two fore-and-aft and six cross bulk- 
heads, including tanks, all well braced with channel-iron 
webs. The deck is of iron plates, one-fourth inch thick 
with lapped joints, held by flush rivets. A keelson 
three feet high, and double under the tanks, extends 125 
feet from the stem and to the rear. Two cross and two 
longitudinal keelsons or girders support the pumps and 
pumping-engines. 

- To uphold the weight of the wheel-shafts and their 
accessories, two large iron gallows-frames are braced to 
the side of the hull. The wheel-houses are of wood, the 
wheels having a diameter of 28 teet. The boilers are 
four in number, of steel, forming two batteries, which 
are placed under the main deck. They rest on well- 
riveted girders. Each boiler is 26 feet long, with a 
diameter of 42 inches, and has four flues, two nine and 
two 13 inches in diameter; allowable pressure, 159 
pounds. Two high-pressure engines, having cylinders 
21 inches in diameter, with a stroke of seven feet, sup- 
ply power for the side-wheels, and a doctor beneath the 
deck supplies the boilers with water. Besides these, 
there are seven engines for hoisting purposes, an hy- 
draulic steam ram, a Cameron pumping engine, which 
supplies water for flushing the tanks, etc.; and, lastly, 
supported on iron frames well secured to the girders, 
are a pair of oscillating engines, the cylinders of each 
having a diameter of 20 inches, with a 20-inch stroke. 
The anticipated pressure on the piston-heads is 125 
pounds per square inch. 

“ Forward from the wheel-houses are four iron tanks, 
each 15 feet by 19 feet in plan, for seven feet below their 
separating walls, having hoppers of an inverted pyra- 
midal shape, thence to their bottoms, 7% feet lower. 
These have each a valve-door, four feet in diameter, 
opening outwards or downwards, and upheld by an hy- 
draulic jack supported by timbers on a level with the 
upper edges of the tanks about five feet above the tops 
of the division partitions. Power is supplied to these 
jacks, through pipes, by the steam-ram before men- 
tioned, by merely opening the proper valve, the steam- 
power being constantly on duty at the piston-head of the 
ram, far astern. 

“* These four tanks, laden to their party-walls, contain 
about 433 cubic yards. If filled two feet higher, until 
the overflow on each side is reached, they hold 512 cubic 
yards. This latter lading would cause the boat to draw 
about 9% feet, and settle her nearly to hér guards, so 
that calm water will be needed for this practice. 

“ A wooden horizontal waterway, with trap-doors for 
each tank, leads over the tanks and connects at its rear 
end with an inclined waterway, which in turn is joined 
by a cylindrical pipe 24 inches in diameter about 20 feet 
forward of the pump. This is connected, in actual opera- 
tion, with a 24-inch pipe which flares out to 30 inches 
in diameter where it joins the pump, nine feet below the 
horizontal wooden trough. 

“This description applies when the pump is filling 
the tanks. But the Gobinge may be made overboard 
on either side of the boat. And in this case a pipe 75 
feet long or less, as is needed, is carried out directly at 
right angles from the boat, amidships nearly, and is sup- 
perted bya derrick. Then the vertical height of the 
discharge, above the exit from the pump, is about four 
feet less, or five feet. The pipe leading from the pump 
is, in these cases, turned to the port or starboard at its 
outer end, and its length is so adjusted that its 24-inches 
extremity joins either the upper and middle discharge- 
pipe leading to the tanks, or either of the lower two 
leading outside. 

“The pump is centrifugal in action, of the Andrews 
patent. The diameter of the fan-wheel is six feet, and 
its depth in the direction of its axis is two feet three 
inches, and about one hundred revolutions per minute 
have been attained, while the machinery is new. Lead- 
















edge is four feet long, while the square box adjoining 


is a prolongation of the suction-pipe, but having a very 
different shape, with the same area of cross-section. 
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ing astern from the entrance to the cylinder of the pump, 
the suction-pipe cennects with a large iron casting Graaly 
attached to the stern, between the two wings of the boat, | 
before described. On this casting is the curved surface 
which forms one-half the joint which allows vertical 
motion to the discharge-pipe. A second casting, having 
at its forward end a female curve corresvonding to that 
on the fixed casting, and on its after end the male curve 
forming half of the joint which gives horizontal motion, 
is firmly connected to trunnions on the vertical sides of 
the fixed castings by stirrup-straps. At the after end of 
the second casting the joint giving horizontal motion is 
completed, and the suction-pipe is then attached so that 
a horixontal motion of about 30 degrees on each side of 
the axial position is attainable, when the suction-pipe is 
depressed at work. A vertical section parallel to the 
axis of the first joint, and a horizontal section parallel to 
the axis of the second is nearly semicircular, while sec- 
tions at right angles would be rectangular. The suction- 
pipe is 27 inches in diameter. Its length is calculated 
so that it shall make an angle of about 35 degrees, with 
a horizontal bottom, when working in 23 feet of water. 
The end of the suction-pipe terminates in and forms the 
upper half of the drag, which is composed of two main 
parts, hinged together, so that the upper or outer part, 
when dredging, shuts over the other. moving vertically 
with the end of the suction-pipe, increasing the width of 
the aperture through which the sand passes, as the steel 
scraper, which is on the movable part, moves downward. 
The drag flares out horizontally, so that the scraping- 
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the inner or circular end is 27 inches on aside. In 
passing up from the cutting-edge to the pump the 
dredged material goes through a curved chamber, which 


This chamber turns through about ene-half of a circum- 
ference. Five ribs on the under joint or half of the 
drag, are partly buried in the bottom as the drag is 
moved along, and small plows may be used on them, and 
water forced by the Cameron pump through a pipe lead- 
ing over the suction-pipe and down through a six-inch 
hole on each of the vertical sides of the drag, may be 
led thence, through pipes, between these ribs, so as to 
form jets, which may assist the action of the scraper by 
loosening the material of the bottom. The aperture 
before the cutting-edge may be closed or opened by an 
hydraulic jack placed on the suction-pipe, and operated 
by the steam-ram. As the plunger o! the jack moves to 
do this work a smaller mate connected with it moves a 
liquid in a gauge on deck by means of an intervening 
small pipe, so that an observer may know how large the 
aperture is. 

“The drag terminates at either flank on its upper 
side in two ears, which are open above so that water 
may pass freely into a nearly cylindrical space which 
would otherwise be an air-chamber. Once here it is 
drawn beneath an iron plate, above the sand-scraper, so 
as to mix with the sand and aid in giving it free passage 
up the suction-pipe to the pump. 

“ This plate is adjustable by two set-screws, and it is 
placed so that the water-aperture increases as the sand- 
entrance contracts, and vice versa, The minimum limit 
to the width of the aperture is one inch, and the maxi- 
mum limit 12 inches, and the length (across) is four feet 
for each. When the sand-aperture is four inches wide 
the weter-entrance is 12 inches, and the reverse holds 
true. The suction-pipe is attached by chains toa gin, 
and it is raised or lowered by the power of an engine 
placed on deck, abaft the after bulkhead, for the pur- 
pose. A machine, so carefully and elaborately conceived, 
and so thoroughly constructed, must needs insure, at 
least, some fair measure of success, provided the scraper 
can be made to perform the part assigned toit. The 
attainment of this end necessarily involves repeated trials 
and changes of detail, and unless a happy expedient 
giving the desired economy is accidentally obtained at 
first, considerable time may be required for experiment- 
ing. Tobe prepared for such a contingency a second 
end to the suction-pipe was brought from Pittsburgh 
where the boat was made. This is intended to be 
pushed instead of being dragged. 

“ An iron cylindrical roller some seven feet in diame- 
ter, mostly open at the sides, will rotate abeut its axis, 
around which is built, inside, a small air-tight drum, 
serving to diminish the specific gravity of the whole de- 
vice. The frame which carries the cutting-edge partly 
closes the sides of the cylinder, and this does not ro- 
tate. 

“A second part joins the first part, behind the 
cutting-edge, by one bolt on each side, so that a motion 
on these bolts as an axis is easy. Where the juntion is 
made, the chamber up which the sediment is to be 
drawn, is flat anc wide. But at the other extremity the 
second part becomes cylindrical. Here junction is 
made with a third part by a sliding cylinder, one joint 
telescoping the other. 

“A chamber in the third part is surmounted by four 
iron pulleys, so arranged that timbers on each side pass- 
ing under one pulley and over another, shall serve to 
transmit the power of an hydraulic jack, in order to give 
the telescoping motion which will lengthen or shorten 
the whole apparatus. It should be mentioned that in- 
side the guards is an iron bulwark, everywhere five feet 
high at least, surrounding the main part of the boat. 
The doors in this wall are made to close water-tight, 


and thus the boat is quite well guarded from danger 


arising from shipping seas while at work. 


| 
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“As the boat has two rudders at one end, and one at 
the bow, it is intended that it shall not be turned about 
while at work, but after emptying her tanks in deep 
water, that she will back up toa new position and com- 
mence dredging anew. The tanks have been filled with 
water in six minutes. 

“If 20 per cent. of sediment can be pumped up and 
fifteen trips per day accomplished, 1,300 cubic yards of 
the bottom may be removed in 10 hours. With 12% 
per cent. of sediment and thirty trips each day, about 
1,600 cubic yards may be removed from the channel. 
This percentage, and a greater number of trips, have 
been attained in working on the crest of the bar, making 
short trips, but as the tanks were not all filled, often 
the aggregate gain was considerably less than this for 
ten hours. * ° 2 * . 

“ The 30th of November I took seven samples of the 
water, charged with sediment, from the mouth of the 
discharge conduit of the boat, where the water is always 
agitated very violently. The samples were taken in this 
case at the stages of seven successive trips, when an 
average turbidity was apparent, as well as could be 
judged ; 935 grammes of water and sediment contained 
86.222 grammes of dried sediment, about nine-tenths 
being sand and the rest of a clayey nature. This test 
shows a percentage cf sediment to water charged with 
sediment, of 9.3. 

“When this water was first taken up it seemed to 
contain a large amount of mud. The fluid mass was of 
a chocolate color, but after the water had been filtered, 
and the sediment dried, it became apparent that about 
nine-tenths of the solid matter was i sand, somewhat 
dark in color in the mass. This kind of sand, having 
dark colored clay mixed with it in proportions, varying 
from 5 to 20 per cent., has been mistaken for mud, as it 
is taken from the river in suspension in the water. It 
settles much more slowly than sand is usually precipi- 
tated. * * ™ * . 

“It is difficult to judge accurately of the proper 
specific gravity of this matter as it lies on the bottom. 
It is assumed to have the average specific gravity of the 
river sediment, 1.89, the volume of the bottom removed 
is 4.97 cubic yards for each 100 cubic yards of sediment- 
charged water in the tanks. Allowing 45 trips in this 
day’s work, with an average of three tanks per trip, the 
same proportion throughout 10 hours’ work would result 
in removing about 720 cubic yards from the bottom. 

“December 7, 1877, eight samples from four trips 
gave 12 per cent. of sand by weight. Assuming the 
specific gravity of the sand in the bottom to be 1.8, the 
volume removed in 10 hours’ work on the basis above 
given, would be 974 cubic yards. 

** The same day 24 samples from 1o trips yielded 12.3 
per cent. of sand by weight. A day’s work with this 
percentage would aggregate about 1,000 cubic yards. 
December 9, about 20 samples were taken during eight 
trips, at regular intervals. 9.87 per cent. by weight of 
sand resulted. A day’s work corresponding to this 
would be 801 cubic yards. December 12, about 15 
samples taken from three trips were preserved. Mud 
was thrown into the tanks, a part of the time. so thick 
that it taxed to the utmost the power of the pump to 
keep the mass in motion. At these times the mud was 
of about the consistency of thin mortar, but after drying 
this proved to be almost entirely a very fine sand, the 
grains showing rounded corners and edges under the 
microscope. Four samples were taken of this sort, and 
It at other stages of the trip. The percentage of dried 
sediment to the whole mass, by weight, was 39.02. As- 
suming this material to have a specific gravity of 1.89 
when compact on the bottom, a day’s work at the same 
rate would accomplish the removal of about 3,000 cubic 
yards. ‘The average removal from the bottom of 1,200 
cubic yards per day is not too much to anticipate as a 
full day’s work, when experience has demonstrated the 
best manner of working the dredge.” 

—~o— 


THE HOUSE AND STREET DRAINAGE OF 
PHILADELPHIA. 











CONDENS{D FROM A PAPER READ AT THE MEETING 
OF THE ENGINEERS’ CLUB OF PHILADELPHIA, 
MARCH 2, BY RUDOLPH HERING, C. E. 


It is a well-known fact that a large percentage of 
sickness in our city is due to defective drainage. The 
importance of considering a remedy is therefore ap- 
parent. It is my purpose to give a general idea of the 
way in which our houses and streets are drained and 
then to point out some of the defects, together with theiz 
remedies, which, if not securing a complete immunity 
from disease, would remove a powerful agency for the 
evil. : 

The house drains form the most important part of 
the drainage system. Upon the care bestowed upon 
them will, in a great measure, depend the ultimate suc- 
cess of the whole, from a sanitary point of view. The 
whole matter is left to the plumbers. Although they 
may be excellent and conscientious workmen, they are 
generally not versed in the principles of the science gov- 
erning the design and execution of their work, or are 
prevented from carrying them out by the unwillingness 
of the property owner to pay for them. 
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it needs action, Much has been said by 
eile and engineers, but almost nothing has been 
done. We hear continually something said about our 
bad drainage, but few seem to know just where the 
technical imperfections are. As I have given the mat— 
ter some study, and as it seems to be justly of general 
interest to the eommunity at present, I thought it » sea- 
sonable subject to present to you this evening. 

a 


CHAIN TOWING ON THE ELBE. 


single helmsman performs the steering, and is con- citing electricity instead of glass, shellac, etc. But in 
veniently near the machine-room at the same time. | connection with this subject it should be stated, too, that 


: : : | the lens of the magnifyer, as well as the glass cover over 
The dimensions adopted are as follows: Length, 42 | the compass and verniers, ate subject to the same rea- 
to 45% meters; breadth, 7 to 7 4-10 meters; depth at | sons which are urged against hard rubber. Let any one 


center, 2 1-10 meters; draft, 45-100 meter. Boats | who is in doubt make the experiment in cold and dry 
drawing less water do not give so good results. They weather ; let him rub the glass cover with a dry cloth, 
: ; ‘ or silk handkerchief, and he will find that the needle 
are constructed mostly of boiler plate iron, having a will deviate for a short time from its due course. To 
thickness of &'% millimeters for the sides and 12 milli- | overcome this difficulty, which may lead to serious errors 
meters for the bottom. Latterly. pine of 100 milli-| in the reading of the needle, it is only necessary to 
meters (4 inches) has been employed for the flooring, breathe gently over the parts thus affected. This will 
‘ , remove the cause, or local attraction, by the presence of 
and for the bottom oak planking of the same thickness. electricity. It is to be recommended that persons using 
It is found that wood suffers less than iron when it en- | needle instruments should breathe over the glass covers 
countets a pebbly bottom. of the instrument, or magnifyer mounted in hard rubber, 
Upon the upper Elbe the tow boats are furnished | @fter they have been cleansed, and particularly to do so 
‘ ; . when the atmosphere is cold and dry. Another un- 
with two boilers, while on the lower Elbe they have but suspected source of error and all the more serious be- 
one. The boilers are horizontal and are designed to | cause the surveyor has no means of correcting it, con- 
furnish 60 to 80 horse-power working at a variable | sists in the almost universal practice of American instru- 
pressure of 5 to 7 atmospheres. The power is trans- ment makers to produce the beautiful dark color, with 
; 7 which the instruments are darkened before lacquering, 
mitted to the drums by a system of gear wheels. The by means of a dip consisting of iron scales dissolved in 
drums admit of five turns of the chain and a brake. | muriatic acid. It is obvious that a coating thus ob- 
The diameter of each drum is 1 I-10 meters, and the | tained must of necessity result in injury to magnetic 
velocity is about 60 revolutions per minute, 210 meters needle readings, since its application cannot be so uni- 
: ; : form throughout the whole instrument as to produce no 
of chain per minute pass over the drum when descend. | joca} attraction in some positions of the needle. This 
ing, and about 114 meters when ascending the current, | beautiful color has the appearance of a light blue, re- 
giving theoretical velocities respectively of 12,600 and sembling somewhat steel, and when treated with colored 
6,840 meters per hour, but which are really 9,600 and lacquer may become of a brownish tint. It ought to be 
4,800 meters. 
Sometimes as many as thirty pinnaces have been 
towed at once upon an upper Elbe; the mean number 
is from four to eight barges. The toll paid is accord- 
ing to tonnage and distance. 


dropped as a means of darkening instruments by all 
There are twenty-five stations on the upper Elbe, and 






































Throughout the navigable portion of the Elbe, from 
Aussig in Bohemia to Hamburg, the system of chain 
towing is employed. 

The ordinary steam-tugs being unable to compete 
with the railway, and the towage on the Seine and othe 
French rivers having yielded such good results, M. No- 
biling made a special examination of the systems already 
at work. He found on the Seine a towing system, hav- 
ing a fifty-horse power engine hauling a dozen barges, 
carrying a total load of 3,000 tons, at a velocity of 3,200 
meters (about two and one-half miles per hour.) The 
system furthermore presents the advantage of producing 
no waves, an advantage that extends to the maintenance 
of landings, bath-rooms, rafts, etc. 

The Navigation Co., of Hamburg-Magdeburg, hav- 
ing obtained a concesston for thirty years, selected for 
their preliminary experiments a portion of the river be- 
tween Buckau and Neustadt, about 4,800 meters in 
length, and where the steam tugs worked with difficulty 
when the river was high. The chain was established 
between these two cities, and a flat-bottomed tow- boat, 
constructed in the work-shop of the company, began a 


conscientious makers, and a platinum bronze, or dip, 
should be substituted instead. This practice of color- 
ing instruments is, of course, not quite as bad as nickel- 
plating would be, since the coat of iron is very thin com- 
pared with that of nickel, but when we speak of unsus- 
pected errors in needle readings it certainly ought to be 
placed in the same category with those mentioned 
above. 













































regular service in August, 1866. It was attended with 
com plete success. 

The chain was then extended to Ferchland, 48 kilo- 
meters below Magdeburg, at a cost of 254,625 francs 
for the chain, and 264,375 francs for three tow-boats; a 
total of 519,000 francs ($103,800). This proved so re- 
munerative that the company decided to extend their 
work to Hamburg, in order to secure the traffic which 
amounts annually to 300,000 tons. The remaining 158 
kilometers were completed in 1874 at a cost of 3,250,000 
frances, ($650,0C0) including a set of ten tows in service. 

From 1869 to 1871, 320 kilometers of chain had been 
established in the upper portion of the Elbe, not in- 
cluding 22.4 kilometers in the Saale, one of the branches 
of the Elbe. 

The total length now of chain ir. this system is 672 
kilometers (418 miles) and the number of tows is 25. 

It is estimated that in the old tug boat system there 
was a loss of sixty to seventy per cent. of the useful 
effect, because the force was exerted against a mobile 
fluid, a loss which is avoided in using the chain, 

Where the current is feeble, a single winding drum of 
large size is sufficient, the chain being held against the 
drum by two rollers on the lower side; and the chain 
is further prevented from slipping by a notched groove 
in the drum which receives the link of the chain. 
Against rapid currents, or in case ot heavy towage, two 
drums are necessary, and four or five turns of the chain 
about each. 

The duration of a chain on the Elbe is about twelve 
years. The wear is experienced in slipping while pass- 
ing from one drum to the other. The most frequent 
breakages have occurred when winding the chain for 
the first time. 

In boats furnished with two drums, the latter are 
placed centrally, one behind the other. When there is 
only one drum it is upon the side. 

It is estimated that this system of towage utilizes 
eighty to eighty-five per cent. of the power of the ma- 
chines, and that the consumption of coal is only one- 
fifth of that of the side-wheel tow-boats. 

The buoyed chain in the Elbe is an English navy 
chain of the best quality and of ordinary dimensions ; 
the length of the link 4% times the diameter of the iron; 
which for the Buckau-Wittemberg section is 22 milli- 

meters, and weighs 11 kilos. per meter (21-+Ibs. per 
yard). From Wittemberg to Hamburg the diameter 
is 25 millimeters, and the weight is 15 kilogrammes per 
meter. The chain employed on the Seine has a diame- 
ter of only 16 millimeters, a size that would not serve 
against the swifter currents of the Elbe. 

The two extremities of the tow-boats are alike, and 
are equally furnished with a rudder. 














twenty-four on the lower. 


where the towage is difficult the tolls are somewhat in- 
creased. 


good dividends. 
of 120,000 tons have passed over this section annually, 
and have afforded a revenue of 7 or 8 per cent. on the 
original capital. 


favorable, in consequence of an increase of the rate. 


during four years: 


Being an average otf 300 days. 


accomplished in 72 hours by the chain. but requires 
120 hours by the tug- boats. 


according to tonnage; they are of 150, 300 and 400 
tons burden. 
is proven by the following figures, which exhibit the cost 
per ton to the company of the transportation both ways 
between Hamburg and Dresden: 








The steering 
wheels are both in the middle of the boat, so that a 


Between certain stations 


The section between Buckau and Neustadt pays 


Three thousand boats carrying a total 


Upon the lower Elbe the results have not been so 


The number of days of service of the system has been, 


FO SOP R ks cee stecadssccouce oe eeeee 6303 days. 
WO BONG nic oo vn ns cdc eccewsesascces 340 days. 
MPRA bavccseaend es tabaeceeencea 293 days. 
BW BBE cscesas Per oerrr yy et «eee 2 259 days. 


The distance between Magdeburg and Dresden is 


The boats carrying merchandise are of three classes 


The larger ones are more economical, as 


150 tons. 300 400 
Going up......--+.++-14.37 fi 12.24 f. 11.66 f. 
Going down.........-. 5.47 f. 4.01 f. 3.49 f. 


—Revue Industrielle, 
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CORRESPONDENCE, 





TUNKHANNOCK WATER WORKS, 
A correspondent writes us: By the way, you must 


not overlook the waterworks of Tunkhannock, Pa. 


There is no particular feature about them, as everything 
was done by “say so,” except that the town, of abdut 
1,500 population, is entirely supplied from one spring, 
which issues from the rocks, about three-fourths of a 
mile from the place, in sufficient quantity to fill a five 
inch main (though I will not be positive whether it is 5" 
or 6"), and located high enough to throw water above 
the highest houses on attaching a hose to the hydrants. 
The reservoir is at the spring, and is about the size of an 
ordinary mud puddle, holding, perhaps, three or four 
hogsheads of water, yet the supply has never failed, ex- 
cept once, in the case of a large fire, when about one— 
fourth of the town was destroyed. 





“AN UNSUSPECTED SOURCE OF ERROR IN MAGNETIC 
NEEDLE READINGS.” 
Boston, Mass., March 15, 1878. 


Editor ENGINEERING News: 

Permit me to say a few words with regard to the ar- 
ticle which appeared recently in the ENGINEERING News, 
and which treats of an unsuspected source of error in 
magnetic needle readings, by the use of a magnifying 
glass mounted in hard rubber. It is a well known fact 
that hard rubber is a very good insulator of electricity, 
and that it is also used extensively as a material for ex- 
















greatly condensed. 









As I write, I have a large piece of aluminum 
before me, which is 16 inches long, 1% inches wide, 


three-sixteenths of an inch in thickness, and being in- 


tended for a beam of a fine chemical scale has been 
To say the truth, I cannot discover 
the slightest deviation of a 5-inch magnetic needle, 
which is highly sensitive. I brought the aluminum in 


close vicinity to the needle and changed its position end 


for end ; I repeated this operation several times, and to 
make sure, tried another piece immediately after con- 
densing it, with the same result. I am satisfied there is 
no local attraction visible for al] practical] purposes, and 
therefor see no good reason why aluminum, or its alloys, 
should not be used for needle instruments. I hope I 
shall be enabled soon to investigate this subject more 
fully, and with more delicate means than those at pres- 
ent at hand, and will then send you the result of these 
investigations. Very respectfully, 
Cc. L. B. 





BrRookLyn, March 13, 1878. 


PUMPING ENGINE DUTY. 
Eprtror ENGINEERING Ews: 


Sir:—In your issue of March 7th, “Count Rumford’ 
desires some explanation of my opinion that the Brook- 
lyn pumping engines, being double acting, retained the 
Cornish principle, and also that their duty could be in- 
creased by an increase of their weight in motion. I 
shall, therefore, submit a word or two of explanation. 

The details of operation for the Cornish engines 
given by him are correct, and some of them are peculiar 
to that class. Nevertheless, their uses may be, in the 
main, applied to double acting cylinders, and all Cornish 
engines double act in pumping, though the chief part of 
the lift may be made by counter-weights, with the piston 
in equilibrio, The mining engines make the lower lift 
invariably with bucket pumps on the steam stroke, and 
in some cases to heights which, in water works prac- 
tice, would be considered important. 

In the Brooklyn case I drew the engine specifications, 
for the usual style of single acting beam engines of this 
class, as being the established types of economical werk 
as to performance and maintenance, nd it was owing to 
pressure of circumstances, and after elaborate investi- 
gation by experiment and otherwise, that I became sat- 
isfied that double acting cylinders could be constructed 
retaining the same principles of action and securing 
equally valuable results. The result was a demonstra- 
tion, by engines exceeding in power those of the Harlem 
river, of the correctness of my conclusion, 

The prominent characteristic of the Cornish engine, 
as I regard it, is its harmonious adaptation, by its direct 
and untrammelled motion, to that of the resistance, and 
its consequent adaptation to a high initial pressure and 
range of expansion. These direct-acting counter weights 
beam pumping engines, stands in contra distinction to 
all other engines which turn a crank or churn a pum 
charge, or surrender the advantages of inertia and vss 
viva, 

Assuming that the direct action of this class, reduced 
friction, and counter action to their minimum, and that 
the weight to be moved gave the highest facilities for 
expansion, the Brooklyn engines made a step in advance 
by demonstrating that the water column itself could be 
safely substituted for the counter weights of the single 
acting engines and a perfectly harmonivus steam stroke 
obtained for the full lift; all the advantages of a double- 
acting engine were, therefore, secured without losing 
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each of the nine different “sands” in which oil is found 
was given its respective production. In speaking of the 
percentage of risk which the producer experienced in 
obtaining dry holes, the Southwestern district is stated 
to be the most treacherous, and the Northern the safest, 
for in the latter the percentage of dry holes is only 
three wells in every hundred. 

Specimens of the “ sands” and crude oils were ex- 
hibited, and formed an interesting feature of the paper. 

At the last meeting of the club, a paper on the ‘South 
Street Bridge.” by Prof. L. M. Haupt, was read. His 
estimate of the pressure on the piles, forming the found- 
ations for the piers of the western approach, had been 
calculated from data obtained from drawings in the 
office of the City Engineer. Mr. Haupt thought that 
as the piles were driven through or into soft mud, which 
is inundated at every tide the pressure placed upon 
them was in excess of their bearing power in such soil, 
and the cause of the fall of the structure. 

Mr. George Burnham, Jr,, gave a general description 
of the masonry work of the bridge, and presented a 
plan which, he said, might have been used to save part 
of the structme. At the second pier east of the Penn- 
sylvania railro ad the piles were driven through fifteen 
feet of mud toa bed of gravel. Only the north end of 
this pier sank, the south end remaining firm. 

Mr. Stauffer stated that at the railroad abutment the 
gravel bed was within a foot of the surface. It seemed 
to have a regularly sloping surface toward the river, 
where the piles were driven through 45 feet of mud 
before reaching it. The piles were all driven with a 
2000-pound hammer, and received as final test four 
blows from the hammer, with 36 feet fall when one inch 
downward motion was the maximum allowable for each 
blow. He said the cause of the falling of the pier is not 
known, and cannot be definitely stated until the rough 
examinations have been made. The fact that within 
twenty-four hours of that final crash there was nota 
vertical crack in the masonry, though the pier was 
sinking to the north, proves that the grillage must 
have been perfect. The estimated load on the piles un- 
der the pier was 2.000 tons, amounting to 23 tons on 
each pile. According to Rankine the piles were good 
for eight tons frictional value, leaving 15 tons on the toe 
of the pile. The tremor produced in the piles by trave 
on the bridge would loosen them sufficiently to allow 
the percolation of water down their sides, and finally 
throw the whole weight on the toes of the piles. If the 
bed gravel was merely a thin bed or pocket, the water 
probably softened it, allowing a bunch of piles at the 
nurth end of the pier to drop through to the mud. 

Mr. Hering did not think the removal of the road- 
way above the sinking pier was a disadvantage. 

Mr. Stauffer held that every block of coping, paving, 
etc’, which was jammed in the invert arch in the road- 
way caused by the sinking of the pier helped to convey 
weight to the sound piers on either side, and that their 
removal threw this additional weight on the falling pier. 
An expenditure of $500 in placing the rods across the 
arches through the skew backs, would have saved seven 
out of the nine arches. If time had allowedto put in 
centres, as was proposed, they would not have been of 
much value without these tie rods. 
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BOOK NOTICE, 


the benefits of the Cornish principle of direct action and 
expansion. One of the most important of these advan- 
tages was the continued motion of the water column in 
the same direction, as to action in pumping; other ad- 
vantages in space; first cost, repairs, and otherwise are 
also important. In practice with 18 pouuds boiler 
pressure, and only eight pounds initial steam, following 
fuur-tenths, the engines by actual measurement, rigidly 
made, exceeded 600,000 foot Ibs. duty, but it was the 
light engine friction and smooth pumping motion which 
made this possible, and not any special gain in steam 
generation or expansion. 

On the question of principles of construction and 
maximum useful effect, which the “ Count” will find dis- 
cussed in detail, in a paper on Pumping Engines, Yeur- 
nal of Franklin Institute, June 5, Vols. 44 and 45. 
With regard to the difierence in principle involved by 
the use of fly-wheel engines, I had occasion to say as 
follows : 

“Crank motion. It must be admitted without much 
study, that no change can be made from a reciprocal to 
a rotary motion without doing violence to the conditions 
of motion, and it is also evident from a simple analysis, 
that the natural movement of a steam piston is incon- 
sistent with the uniform revolution of a wheel or crank, 
on account of the relative spaces passed in a given time 
and the relative variations of pressure and resistance due 
tc each. We refer now to friction and counter action 
losses of power, and not to the fallacy of any inherent 
loss of pressure. ° * ™ > What, 
then, we have by pump cards shown to be time of a 
mobile liquid, in its laws of initial spiral motion, cer 
tainly cannot be less true of any homogeneous mass of 
metal, or of the working part and load of any crank 
engine ; and it is inevitable that there must be a certain 
initial and surplus pressure imparted to the mass which 
is felt throughout the stroke, and is compensated by its 
vis viva, After the time occupied in charging the load 
with this impulse, and from the time the impulse is 
properly communicated and has produced a maximum 
velocity, the natural law of piston motion involves a 
gradual reduction of speed. But the tendency of the 
crank and fly wheel is toward uniform speed, and if this 
could be attained in practice the piston woild vary in 
speed in a manner entirely incompatible with its legiti- 
mate impulse or travel, being retarded where it ought to 
accelerate, and accelerated where it ought not to be 
Hence arise several counter actions and frictions which 
tend to reduce useful eflect and embarrass proper opera- 
tion. On one of the most carefully constructed crank 
engines we have ever seen tested, as to this loss, 23 per 
cent. was the lowest rate, as compared with the ordi- 
nary Cornish result of 10 per cent., and the Brooklyn 
engine of 7.4 per cent., while in the ordinary cases in 
practice the loss reaches a much more serious effect 
from differences in workmanship. We may take it for 
granted, then, that the use of the crank is to be avoided 
in all cases where the work permits it, and particularly 
in all pumping engines, from its arbitrary control of 
natural piston and pump motion without any compen- 
sating benefit. The idea that the terminal stroke and 
valve motion may not be fully controlled without it is a 
mechanical error.” 

The necessity of inertia in the moving part of an 
engine to s a proper initial pressure, and a short 
cut-off, with the doctrine of the economy of high steam 
adopted by the profession as theoretically and practi- 
cally correct. The Brooklyn engine counter weights 
were never perfectly completed, as calculated before 
construction, since the contractors, having gradually 
increased the weight until the contract duty was reached, 
were entitled to their pay, and unwilling to make fur- 
ther expenditure. ‘The manner in which the expensive 
medel tested before construction, and the engines them- 
selves proved this law, cannot be detailed here, but we 
know, experimentally and financially, that the increase 
of initial steam pressure and range of expansion, and 
consequent duty of these engines, was a simple question 
of inertia. The moving parts of a counter-weighted 
engine act in harmony with the natural law of expan- 
sion, piston motion and water column motion, where 
the principle of direct action permits it, with an economy 
in performance and maintenance which is vitiated when 
the principle is abandoned. SAMUEL M’'ELRoy, 
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Lieut. Wheeler and others furnish reports of progress 
west of the rooth meridian. 

A systematic table of contents to these annual Re- 
ports is sadly needed. The present index gives mainly 
localities and these but very imperfectly, so that it re. 
quires a good deal of labor for the reader to separate the 
wheat from the chaff. 
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Harper's Magazine.—The American Clyde—Charles 
Barnard. The City of the Winds—E. D. R. Bianciardi, 
The Electric Time Service—Prof. S. P. Langlev. If | 
were you, Sir. Poem—Nora Perry. The Normal Col. 
lege of New York City—William H. Rideing. Toa 
Pioneer of Antislavery. A Sonnet—Alfred H. Louis, 
In the Heart of the Hartz—Marion Mitchell. A Song 
—C.G. Rosetti. Old Flemish Masters. II.—Hubert 
and Jean Van Eyck. L’Allegro. A Poem—John Mil. 
ton. Macleod of Dare. A Novel—William Black. 
Segovia and Madrid. A Poem—Rose Terry Cooke, 
The Friar-Ass—From Pignotti, by Henry F. Cary. 
The Return of the Native. A Novel—Thomas Hardy, 
Aunt Kerammik’s Art Studies. A Story—Mrs. E. T. 
Corbett. Old German Love-song. A Poem—Helen 
S. Conant. The Perfect Canoce—William L. Alden. A 
Proposal for a Heater. A Story—Mrs. Frank M’Car- 
thy. A New Departure in American Art—G. W. Shel- 
don, Our Indian Brothers—Edward Howland. Like 
the Gold Ground. A Poem—Anna CG. Brackett. 
Debby Ann. A Story—Sarah C. Hallowell. 

Harper's Magazine for April is a many-sided num- 
ber, containing something for every class of readers. 
The infinite variety of the number is not more striking 
than the largeness of every element entering into its 
composition. In the opening article, entitled “ The 
American Clyde,” the reader is introduced to the great 
iron ship-yards on the Delaware; and before his eyes 
every stage in the building of an iron ship is represented 
in the vigorous text of the article, and in numerous 
effective illustrations. ** The Electric Time Service” is 
a scientific subject, treated in a popular style by Prof. 
S. P. Langley, of the Alleghany Observatory, with illus- 
trations. An illustrated paper, by W. L. Alden, entitled 
“The Perfect Canoe,” will be read with interest by every 
canoeist, and will prove entertaining te the general 
reader. This number of the Magazine contains over 
one hundred illustrations, 

a Sienna 


MANITOBA RAILROAD MATTERS. 


































































































The United States Consul at Winnipeg writes to the 
Department of State that there is much activity in 
Manitoba in relation to railway matters. Canadian and 
English parties have purchased the first mortgage bonds 
of the St. Paul and Pacific Railroad, heretofore held in 
Amsterdam, and propose to construct the northern ex- 
tension in Minnesota from the Red river to the Mani- 
toban frontier, a distance of 80 miles, and haveit in run- 
ning order during the coming summer- They also pro- 

to release and complete the Pembina branch of the 
Canada Pacific railroad to connect with the Minnesota 
extension, and by 1st November next it is expected the 
trains will be running from St. Paul to Winnipeg, and 
to a point 20 miles north, where the branch line crosses 
the main line of the Canada Pacific railroad at Selkirk. 
From this point contracts are in execution for the con- 
struction of the main line eastward to the Lake of the 
Woods, 110 miles to be completed during 1880. An 
equal distance westward to Thunder Bay on Lake Su- 
perior is also under contract to be completed at the 
same time. Much pressure is being exerted on the 
Canadian Government to procure the completion of 
the connecting links of the main road, but financial 
embarassments will probably retard the work. The 
proposal to deflect the line of the Canada Pacific from 
the Saskatchewan Valley route to one further south, 
passing through the Manitoba settlements, will proba- 
bly be abandoned, owing to the increased length of 
roadway and engineering difficulties. Local branch 
roads of narrow-gauge trending southward are p 
as a measure of relief for the settlements. The Consul 
thinks that mutually profitable intercourse between the 
Dominion and the Western States would be greatly 
aided if the United States and Canadian Governments 
were to make international arrangements for aiding 
the construction of a system of railways from 
Ottawa to the Sault Sainte Marie, and thence to the 
Montreal river, there to connect with the Northern Pa- 
cific railroad, besides completing the latter eastward to 
Duluth. An international trunk line would thus be 


formed, serving a vast extent of valuable country.— 
New York Times. 














REPORT OF THE CHIEF OF ENGINEERS TO THE SEC- 
RETARY OF WAR FOR THE YEAR 1877. Washington: 
Government Printing Office, 1878. 


The Report is bound this year in two parts and occu- 
pies 1,455 pages besides index and many maps. The 
plan of publishing illustrative maps is, we think, a good 
one if it be only for its indirect influence in bringing 
the methods of drawing in the various engineer offices 
into some sort of conformity. Typographically (or 
lithographically) the maps show improvement with each 
annual issue, but there are still wide variations in design 
and execution. For example, Map No. 4 at page 1109 is 
admirably drawn for the purpose it is designed to fulfill 
while No. 3 is deficient in some of the first elements of 
draughtmanship. We wish to call attention to the 
topographical map of Tennessee river at page 584 as an 
instance of the great,success of cheap photolithographic 
engraving; with a few further advances the expensive 
methods of the Coast Survey will be no longer needed 

The Report contains the usual detailed information 
concerning the surveys and improvements made by the 
Engineer Corps in all parts of the United States, but there 
is a larger proportion than usual of readable scientific 
matter. Gen. Newton gives a preliminary account of 
the operations and experiments attending the Hell Gate 
explosion, Major Craighill has a lengthy paper on the 
various routes of transportation between the interior 
and the seaboard, Gens. Barnard, Tower and Wright 
present a plan for an army commission to investigate 
railroad accidents, Gen. Comstock has an extended ‘ac- 
count of the many astronomical geodetic observations 
made in his survey of the lakes—the most important 
work now being done by the Engineer Department, and 











































































Recent meetings of the Engineers’ Club of Philadel- 
hia have been especially interesting. At one of them 
Mr. Charles A. Ashburner read a paper entitled ‘‘Where 
is Petroleum Found?” He said the oil regions of Penn- 
sylvania were divided into three districts, viz.: the 
Southwestern, south of the Ohio river and west of the 
Monongahela river; the Western, along the Allegheny 
river and tributaries between Pittsburg on the south and 
the Philadelphia and the Erie Railroad en the north ; 
and the Nc rthern district, north of the Philadelphia and 
Erie Railroad, extending inte New York State. 

In Pennsylvania 3,000 feet of the rocks of the Car- 
boniferous and Devonian ages have been found to con- 
tain mineral oil. The highest producing “sand” occurs 
in Washington county, 165 feet below the Pittsburg 
coal seam ; the lowest in McKean county, 3,200 feet be- 
low the geological position of the same coal bed. The 
Bradford oi], in McKean county, comes frem a horizon 
400 feet above the lowest. 

On a basis of a daily production af 40,000 barrels, 
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Lake is raised to the high-water mark, it will stand thirteen and thirty-six 
Yi Ss. : s : 
WATER SUPPLY OF AMERICAN CITIE ? one-hundredths feet above the bottom of the Conduit. (See plate No. 2). 
In the house, there are four gates for regulating the admission of water 
into the Aqueduct. They are of cast-iron, with composition or gun-metal 





BOSTON. facings, and a frame of the same materials, set in hammered stone ; and are 
worked by composition screws in composition nuts. 
(Continued from page 78.) This building is twenty-nine feet six inches by thirty-nine feet six 


inches, of hammered granite, with a metal roof, secured effectually from in- 
trusion. The floor is of granite, and there is two flights of granite steps 
from the floor down to the Conduit. 

A stone culvert is also constructed beneath the road, which divides the 
Northern from the Central Division, in which provision has been made for 
placing stop planks, so that the water can be shut off from the Northern 
Division; and thereby about two-thirds of ‘the water in the Lake can be re- 
tained, in case it should be necessary to repair the gate house or dams. 


MARGINAL LANDS. 


To enable the city to exercise a proper control over the waters of the 
Lake, and for the purpose of preventing any acts which might tend to im- 
pair their purity, as well as for regulating the right to overflow the adjoin- 
ing lands, it was authorized by the Act to take and hold a strip of land, not 
exceeding five rods in width on the margin of the Lake, which strip the 
city now owns. 


LAKE COCHITUATE. 


Lake Cochituate, formerly known as Long Pond, the main source from 
which the supply of water for the city of Boston is taken may be considered 
a chain of natural, subsiding Reservoirs of water, three in number, having a 
general direction nearly north and south; its extreme length in a direct line 
being about three and one-half miles, and its greatest breadth about eighteen 
hundred feet. 

Two county roads crossing it, divide it into three nearly equal parts, 
which for convenient reference, are designated as the Northern, Central and 
Southern Divisions. 

The water gradually increases in deptl»from the shore, in each division ; 
at high water, or when raised ten feet above the flume, or thirteen feet and 
thirty-six one-hundredths above the bottom of the Conduit, its greatest depth 
is about seventy-two feet in the Southern, fifty in the Centre, and sixty-four 
feet in the Northern Division. When the water is at this elevation, the 
superficial area of the Lake is estimated to be eight hundred acres. 

At 3 ft. 5 in. above the bottom of the conduit, the area of the Lake is 
490 acres, and its capacity is 13,313,000 wine gallons; for every inch added 
to the above height up to 5 ft. there is an increase of one acre in area, and 
the total capacity is increased to 270,834,000 wine gallons; for every suc- 
ceeding inch up to 7 ft. there is an increase of area of 3 acres, and the ca- 
pacity is then 626,420,000 gallons; from 7 ft. to 10 ft. there is an average 
gain in area per inch of rise, of 244 acres, and the capacity is increased to 
1,234,028,000 gallons; in the next 16 inches of rise there is a gain of 2: 
acres and a capacity increased to 1,527,132,000 gallons; for the following 
24 inches there is an increase of area of 5 acres per inch of height and at 
13 ft. 4 in., or high water mark, the total capacity of the Lake is 2,011,165,- 
000 wine gallons and the area 801 acres. 

The shore of the Lake is generally a bold sand and gravel bank, and the 
increase of surface which is produced by raising the water takes place most- 
ly in a great meadow in the Southern Division, also on another meadow at 
the southerly end of the same Division; on some low grounds near the 
northerly end of the Central Division, at the mouth of Snake brook; and 
lastly, in some small bays which occur in other places. When the water is 
raised eight feet above the flume, there are one-hundred and twenty-five acres 
not covered with more than five feet depth of water; at six and five-tenths 
feet above the flume, there are one hundred acres covered with a depth of wa- 
ter not exceeding five feet; at three feet above, the peat meadow in the 
Southern Division is to a great extent covered: but the other meadows in 
the same Division, and that in the Central, are mostly bare. The whole 
circuit of the Lake, including the meadows, is about sixteen miles; and ex- 
cluding those, about twelve miles, measured at the verge of the Lake, when 
the water is eight feet above the flume. 

The tract of country which drains into the Lake is bounded by the 
ranges of hills which divide the streams running into the Merrimack from 
those which run into Charles River, and, as surveyed, covers an area of 12,- 
077 acres, including the Lake. Deducting from this amount 677 acres as 
the area of several ponds included in it, which are estimated to lose by 
evaporation from their surfaces a large proportion of the rain which falls 
upon them, there remain 11,400 acres or 496,584,000 square feet, as the wa- 
ter-shed from which the Lake derives its supply. 

The flume referred to in preceding paragraphs was known as “ Knight’s 
Flume,” and was used by Mr. W. H. Knight, who owned the outlet of the 
Lake at the time of the passage of the Act in utilizing its waters for manu- 
facturing purposes. The floor of this flume was 3.36 ft. above the Lottom 
of the Conduit; the waters of the Lake were at first raised to 8 ft. above the 
floor of the flume, but afterwards to 10 ft. the cost of the two last feet being 
$27,130. which included the damages paid for submerged lands. 


DAMS. 


There are two Dams at the outlet, which is on the the west side of the 
Northern Division. The First is of solid masonry, or granite, and raised to 
a height sufficient to retain the water to a point ten feet above the floor of 
the flume. This corresponds with an elevation of 134.36 feet above tide 
marsh level; the floor of the flume being 124.36 feet above the same level. 

The Second Dam is at a distance of about five hundred feet below the 
first, and is for the purpose of lessening the pressure upon the upper dam; 
it also is of solid masonry, with an overflow of twenty-three feet in width. 

The Gate House at the Lake, is situated on the eastern side of the 
Northern Division opposite to the dam, and is built a sufficient distance 
into the Lake to admit the water from the necessary depth. The bottom of 
the Aqueduct, which here commences, is placed at an elevation of three and 
thirty-six one-hundredredths feet below the floor of the flume. When the 













































DUG OR MONSEMOG POND. 


This pond, which was conveyed to the city, is South about 113 feet 
from the southern shore of the Lake, and separated from the peat meadow, 
on the Southern Division, by the county road; a culvert, two feet in diame 
ter is laid beneath the road, by which the waters are discharged into the 
meadow, and thence pass into the Lake. It contains about forty-four and 
one-half acres. The shore all around is a steep gravelly bank, eight or ten 
feet high, and the pond naturally derives its waters wholly from springs. 
The city has also acquired a right to divert the waters of a brook on the 
east side into it, and thereby insure the filling up of the pond every winter. 

The water is quite deep, and remarkably pure and soft, and forms a 
highly important tributary to the Lake. 

High water mark in this Pond is seventeen feet above Knight’s Flume; 
or one foot nine inches below the gate house floor, and one hundred and 
forty-one and thirty-six one-hundredths above tide marsh level. 

The town of Natick now obtains a supply from this pond, so that its 
value to the city has been somewhat diminished. 


DUDLEY POND. 


The City also purchased the outlet to Dudley Pond, containing one acre 
and thirty rods, and took possession of its waters. This pond lies in a north- 
eastern direction from the Northern Division of the Lake, and contains 
eighty-one acres, at an elevation of about twelve feet above it. The water 
is very pure and soft, and there is no outher outlet than that owned by the 
City, through which it flows into Sudbury River. 

This pond was connected with the Lake in the year 1861, thirteen years 
after the introduction of the water into the City, by means of iron pipes 
eighteen inches in diameter and about eight hundred feet long, which pass 
under the road leading from Wayland to Newton: in making this connec- 
tion, it was necessary to cut through an embankment sixty feet high, as the 
nature of the soil prevented its being tunnelled. The land between this 
pond and the City’s land on the margin of the Lake was taken possession of 
under the Act, but was subsequently purchased. 

High-water mark in this Pond is twenty-two feet and ten one-hun- 
dreths above Knight’s Flume, or six inches below the top of the gate house 
floor, and one hundred and forty-six feet and forty-six one-hundredths above 
tide marsh level. 







THE AQUEDUCT. 

The Aqueduct, for convenience in its management, is divided into two 
divisions, the WrEsTERN and Eastern. The Western extends from the 
Lake to and including the Receiving Reservoir in Brookline. The Eastern 
commences at the Brookline Reservoir, and comprises all the iron mains 
from Brookline to the City, and the Distribution in the City. 


THE BRICK CONDUIT.— (See Plate No. 1.) 


The course of the Brick Conduit is accommodated to the elevation of 
the different parts of the line, by winding in a series of irregular curves; 
care being taken, where it was possible, to adopt such a route as would per- 
mit its being buried entirely beneath the natural surface of the ground. 

Its general direction after leaving the Lake is southeasterly for about 
four and one-half miles, to near the village of West Needham. It then 
turns and runs northeasterly about two miles. Thence easterly, crossing 
Charles River, about three and one-quarter miles. Thence northeasterly 
through the long Tunnel, about two and one-half miles to the Ventilator. 
Thence southeasterly about two and one-quarter miles, through the short 
Tunnel, to the Receiving Reservoir at Brookline; passing through parts of 
the towns of Wayland, Natick, Needham, Brookline and the city of Newton. 

The Conduit, from the Lake to the left bank of Charles River, and from 
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the right bank of the same to Brookline Reservoir, is built of brick masonry, 
eight inches thick, laid in hydraulic cement. Itis, in section, an egg-shaped 
oval, the largest end down; the greatest width is five feet, and the extreme 
height six feet four inches in the interior. It is covered with a plastering 
of hydraulic cement on the outside, from the top down to the chord line of 
the lower or inverted arch, more effectually to prevent the percolation of 
surface water into it. It is supported on a puddled embankment, built up 
above the chord line of the inverted arch, in all cases where the Aqueduct 
passes over ground the level of which falls below the grade line, and also 
where the ground was found to be marshy, or from any cause not suffi- 
ciently solid to support the superstructure. In the latter case, the mud and 
loose soil were previously removed until a firm bearing could be had. The 
whole is covered with an embankment eight feet wide on the top, with side 
slopes of two feet horizontal to one foot vertical, and raised four feet above 
the top of the Aqueduct. The Aqueduct through the whole distance thus 
rests upon, and is covered with earth to a depth of at least four feet, and it 
is nowhere raised, so as to admit a passage beneath it, excepting at the cul- 
verts,—at the crossing of Charles River, which it passes by three iron pipes, 
two of thirty inch, and one of thirty-six inch diameter,—and where it 
crosses the valley in Needham, near the west bank of the river. In the lat- 
ter place, it is carried over the roadway by a granite bridge, of one arch of 
twenty feet span, and fourteen feet high, and from there to the west pipe- 
chamber on a puddled embankment, in some places forty feet high. 

The Conduit, from the Lake to the Brookline gate house, is divided into 
Three Divisions; the first being 29,800 feet in length; the second, 26,400 
feet; and the third, 23,000 feet; and these divisions are subdivided into 
Sections; the first comprising sections 1, 2, 3,4; the second, 5, 6, 7, 8, 9; 
the third, 10, 11, 12, 13, 14, 15. 

The whole line is divided on the inside by stations of one hnndred feet 
each, which are marked by metallic figures placed on the sides, about five 
feet above the bottom of the Conduit, and the large Plans of the Conduit 
being marked in like manner, makes it an easy matter to fix upon the exact 
locality above ground. 

The Conduit, for the greater portion of its length, is laid entirely be- 
neath the natural surface of the ground, appearing above only for short dis- 
tances at irregular intervals. The greatest depth of any part is at the Tun- 
nels in Newton and Brookline, at the former of which, the bottom is about 
eighty feet; and at the latter, about sixty feet below the surface. 

The deepest excavations made for it were;—at a short distance from 
the Gate House at the Lake, near the waste weir at Dedman’s Brook; near 
the waste weir in East Needham; and near the cold spring in Section nine, 
in Newton. It was laid at those places about thirty feet deep. The long- 
est interval that it remains beneath the surface entirely is from its junction 
with the Lake, for a distance of about two and a half miles. The bottom 
of the Aqueduct is not raised above the level of the natural surface of the 
ground for more than three-fourths of a mile through its whole extent. 

The rate of descent in the brick portion is three and one-sixth inches 
per mile. The Fall for the whole distance, including the Pipe Section 
over the valley of Charles River, is nearly three and one-half inches per 
mile. 

The whole descent or fall is 3.74 feet in the brick conduit, which is 
14.307 miles long. In the Pipe Section, 1,095 feet long, it is 0.52 feet, mak- 
ing in the whole distance, 14.627 miles, a descent of 4.26 feet. 

The whole quantity of land originally purchased and taken possession 
of by the City along the line of the Aqueduct, from the Lake to Brookline 
Reservoir, was three hundred and five acres and eight rods; the City has 
the fee in two hundred and seventy-six acres and ninety-five rods; and holds, 
by possession, taken under the Act, twenty-eight and seventy-three rods. 

There have been several small lots purchased since, and several acres 
have been sold. 

The first brick of the Aqueduct was laid October 19th, 1846. 

The bottom was all united September 17th, 1848, and Water let in Oc- 
tober 12th, 1848. 


THE MAINS OVER CHARLES RIVER, PIPE CHAMBERS AND 
CHARLES RIVER BRIDGE. 


The remainder of this part of the Aqueduct comprises the Mains over 
the valley of Charles river and the Tunnels in Brookline and Newton. The 
former consist of three iron pipes, two of thirty inches in diameter, and one 
of forty inches, which descend 52.11 feet below the level of the Aqueduct 
on the west bank of the river, crossing on a stone bridge built over the 
river; and thence are continued over the intervale at a rather low level, and 
then rise to the Aqueduct on the eastern side. 

The Charles River Bridge is constructed of hammered granite, of three 
elliptical arches, of thirty feet span and seven and one-half feet rise, and 
twenty-one feet wide. 


The Pipe Cham bers, constructed at each end of the Mains, are of granite; 
the horizontal distance between them is 1,095 feet. The admission of wa- 
ter is regulated by stop-planks. 

The bottom of the west pipe chamber is 119.04 feet above tide level. 

The bottom of the east pipe chamber is 118.58 above tide level. 

The water in the river at its lowest state is seventy-one feet below the 
bottom of the brick Conduit. 


THE TUNNELS. 


There are two Tunnels excavated through porphyritic rock, of extreme 
hardness, in the towns of Newton and Brookline respectively. The former 
is twenty-four hundred and ten feet, and the latter, eleven hundred and fifty 
feet, in length. 

A course of concrete is laid in the Tunnels, of variable thickness, to form 
a bottom of uniform inclination, coinciding with the level of the Aqueduct. 
Those portions which showed signs of perishable rock were lined with brick 
masonry; and brick arches of extra thickness were turned over the water 
course at all the shafts which had been sunk during the progress of the ex- 
cavation, for the purpose of supporting the filling of earth which was put 
into them. 

In the Newton Tunnel, the shafts were commenced at the west end, 
about November 15th, 1846. 

The first drift was commenced at the west end, December 30th, 1846. 

The last drift was completed April 28th, 1848. 

The brick lining was completed August 27th, 1858. 

In the Brookline Tunnel, the shafts were commenced December 17th, 
1846. 

The first drift was commenced about January 30th, 1847. 

The last drift was completed June 20th, 1848. 

The brick lining was completed August 30th, 1848. 


THE WASTE WEIRS. 


- There are four Waste Weirs constructed for the purpose of letting off the 
water, and also for ventilation. They are built entirely of stone, with iron 
doors and stone roofs; the walls being carried up to a sufficient height to 
form an inclosure over the works, The overfall or weir is of stone, through the 
breast of which, two gates are fixed to draw the water off when required. 
The gates and gate frames are of composition metal set in cut stone, the 
gates being worked by composition screws in composition nuts. 

The First Waste Weir in Section No. 3, is eight by fourteen feet, and sit- 
uated at Dedman’s Brook, about three miles distant from the gate house at 
the Lake. The level of the ground, is such that this is the nearest point 
where the water could be discharged. 

The Second is the same size, and situated at the end of Section No. 5; 
about one mile west of Charles River, in East Needham. The Third, also of 
the same size,-is situated in Section No. 10, at the outlet of Baptist Pond, in 
Newton Centre, about three miles east of Charles River. And the fourth, 
which is nine feet by fifteen feet five inches, is situated in Section No. 13, in 
Brookline, about a mile from the Reservoir. 

Complete ventilation has been secured along the whole line of the Con- 
duit by these Waste Weirs and one Ventilator built expressly for the pur- 
pose. 


VENTILATON AND MAN-HOLES, 


The only Ventilator, strictly so called, on the Aqueduct, is placed near 
the easterly end of the Tunnel, in Newton. It is built of hammered granite, 
and is eight feet square at the basé, diminishing as it rises therefrom to a 
height of fourteen feet six and three-quarters inches, and is surmounted by a 
coping. The passage inside is four feet, one and a quarter inches. A great 
benefit derived from it consists in the means which it affords of an entrance 
into the Aqueduct, for the purpose of cleansing and examining. Man-Holes 
are also placed along the aqueduct at distances of about a quarter of a mile 
apart, for the latter purpose. They are covered with stone slabs. A Plug- 
hole, twelve inches in diameter, is also made near the Ventilator, to let oft 
the water from the Aqueduct when necessary. 


CULVERTS AND DRAINS. 


There are Ten Culverts and Thirteen Barrel Drains, for the purpose of 
draining off beneath the Aqueduct the water in its vicinity. 

The Culverts are all of granite, with hammer-dressed joints, and laid in 
hydraulic cement. Their openings are from two to eight feet wide; the 
smallest being square in form, and the largest having upper and inverted 
arches. 

The Barrel Drains have stone ends and brick centres, and are laid in hy- 
draulic cement. They are from one and a half to two feet in diameter. 

(To be continued.) 
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ANNUAL REPORT OF THE MINISTER OF 
PUBLIC WORKS OF THE DOMINION. 





CONCLUDED. 

What we stated in our last number in regard to 
the exceeding dullness and dryness of this report 
should be more than emphasized when one attempts 
to learn from it something in regard to the harbors 
and rivers'of the Dominion, as they are only dis- 
cussed in from one to three lines each by the Min- 
ister, and the appendices persuades the reader that 
his knowledge is exceedingly limited. 

Our readers have probably noticed the advertise- 
ment in our eolumns for tenders for the graving 
dock at Quebec. In our issue of Dec. 22d last, will 
be found a description from our special correspond- 
ent of the harbor improvements there contemplated, 
fuller and more complete than can be obtained from 
all the Dominion reports which it has been our mis- 
fortune to examine. 

On the St. Lawrence, the improvements under 
the head of harbors consist almost entirely of land- 
ing piers or wharves. 
the river on the south shore, 240 miles from Quebec, 
surveys have been ordered to determine the feasi- 
bility of constructing a harbor ef refuge, whether 
with 30 feet of water for sea-going vessels, or 17 ft. for 
lake vessels has not yet been determined. At the 
River Metis, a mooring crib, 70x30 ft. and 18 ft. high, 
has been completed. At Trois Pistoles, 135 miles from 
Quebec, there is no landing within 27 miles, al- 


though the place has a tributary population of 


about 30,000. Of three alternative schemes, the one 
recommended is a wharf 260 feet in length, giving 
seven feet of water at half tide, and costing $11,- 


000. This would accomodate the fishing craft of 


the neighborhood. The pier at River du Loup, 108 
miles from Quebec, has been repaired, as has also 
the pier at River Quelle, 75 miles below Quebec. 
At St. Jean Port Joli, 5534 miles below Quebec, ar- 
rangements have been made with the Syndic for the 
expenditure of the Parliamentary appropriation in 
an extension of the pier, recently built, to 1114 ft. 
of water. The appropriations are contingent on an 
equal appropriation by the town. The pier is built 
of cribs placed at intervals, the space being spanned 
by wooden trusses. At 4634 miles below Quebec, 
is the L’Islet pier, 1,200 feet long and constructed 
in 1855 at an expense of $113,343.27, repaired in 
1876 with some supplementary works added. 
About $4,000 has been expended in repairs on the 
pier at Berthier, 2414 miles below Quebec, construct- 
ed in 1853 for $37,723.14, 587 ft. long. 

At the two harbors of Belleville and Trenton, on 
the Bay of Quinte, Lake Ontario, money has been 
expended in dredging. At the latter a shoal 2,100 
feet long and 4,000 feet from the wharves, requires 
dredging to give 10 feet at low water. A recent 
survey gives an excellent although somewhat tor- 
tuous channel at Nigger Island, four miles below 
Trenton. A crib pier, 1,500 ft. long by 30 ft. wide, 
was completed in 1876 at Coburg and has stood the 
storms well although the outer end has settled some. 
The settlement in the Port Hope pier was corrected 
during the season. The harbor at Newcastle has 
been surveyed and the $5,000 appropriated will be 
expended in dredging. The best and most impor- 
tant harbor on this shore of the Lake, with the pos- 
sible exception of Kingston, is that of Toronto, an 
ample bay protected by an island or 
spit with an entrance at either end. 


At Matane, at the mouth of 






















sand 
It has been 
feared that the harbor had been filling up, but recent 
surveys demonstrate the contrary. The western en- 
trance is always liable to deposits from the surface 
material washed from Gibralter Point. The point 
of this shoal has been dredged to 14 feet and the 
channel carried along the front of Queen’s wharf till 
it meets the rock, and considerable progress has been 
made in removing the rock along the wharf to a 
depth of 15 feet, by blasting with nitro-glycerine. 
The harbor of Oakville, between Toronto and Hamil- 
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ton, has been surveyed with a view to determining 
the boundaries of the harbor property, and the rights 
of the government therein. 
transferred to the town of Oakville. 


International 
water works. The result is not stated. 


The north shore of Lake Erie is remarkably defi- 
cient in good harbors. Port Stanley, Rondeau at 


Point aux Pins, and Port Burwell between Rondeau ' 


and Long Point, only are mentioned. The first is a 
railway terminus. 
determine its capabilities, ete. An examination of 
the opening made by the storms into Rondeau basin 
is ordered. Dredging has been done at Port Bur- 
well in order to give a 10 foot harbor. A harbor of 
refuge on the south shore of Lake Erie has long been 
a want, and the advantages of the bay behind Long 
Point for that purpose has been much discussed in 
Ontario papers, but we find no mention of such a 
need or project in this report. 

The river Sydenham, Lake St. Clair, has been ex- 
amined from Wilkesport to Wallaceburgh, where 
deep water is reached ; 23 bars are reported, and a 
scheme for dredging these to eight feet is sub- 
mitted. 

At Bayfield, Lake Huron, 10 miles south of Go- 
derich, entrance piers were commenced in 1875, on 
which, and for dredging,,$54,000 has been expended. 
The harbor has been partially dredged to 10 feet. 
The important harbor of Goderich, the Grand Trunk 
railway terminus, is completed. One of the most 
important harbors on Lake Huron, and the one most 
nearly like our own lake harbors, is that at Kincar- 
dine, the terminus of the Lake Huron branch of the 
treat Western railway. It is used much asa harbor 
of refuge. The inner basin contains 4.2 acres, and 
has been dredged to a depth of 12 feet. Additional 
cribwork has been placed at the entrance, and new 
work is required to complete the project. The har- 
bor at the Chantry Island, at the mouth of the San- 
geen river, is completed. The works include over 
4.000 feet of breakwater. 
terminus. 

The harbor at Owen Sound, Georgian Bay, has 
been generally deepened, and its approaches straight- 
ened. This is an important railway terminus. The 
unimportant harbors of Colpoy’s Bay and Perry 
Sound do not call for special mention. The harbor 


This is also a railway 


at Collingwood is not mentioned. 

The only harbor of present or immediate pros- 
pective importance on Lake Superior is at Thunder 
Bay, the terminus of the branch line of the Canadian 
Pacific as now constructing to Manitoba. It is 
likely to remain the terminus for many years to 
come. The immediate railway terminus ison Kam- 


mouth, which is obstructed by a shoal 3,500 ft. 
across. A dredged cut, 13 ft. deep and 45 ft. wide, 
was nearly completed across the bar. 
remarkable natural advantages as a harbor, averag- 
ing 350 ft. width, of a navigable depth, for several 
miles. A complete survey has been made of Prince 
Arthur’s landing, three miles from the mouth of the 


The particular object of a harbor at this point is not 


apparent. 


bor, V. I., progresses slowly. 
A considerable space is devoted to the Govern- 


ment “Slides and Booms,” constructed in the lum- 
ber interests. This is something peculiar to the 
Dominion and the “papa system of government,” 
and is on a par with the legislation proposed in the 
Ontario legislature by which the government is to 


The Niagara | 
river has also been surveyed from Fort Erie to the | 
bridge, to determine the effect on | 
general navigation of the inlet crib of the Buffalo | 


It is to be examined in order to | 


inistiquia river, near Ft. William, 3.2 miles from its 


The river has 


river, with a view of determining its capacities as a 
harbor and the cost of protecting it from the winds. 


The meagre accounts given of the harbors of the 
maritime provinces of New Brunswick, Nova Scotia 
and Prince Edward Island are insufficient for review. 
The work of removing Beaver rock in Victoria Har- 
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lend its credit to the farmers in the construction of 
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tile drains. However, when every province of the 


| Dominion is so much interested in developing the 
This harbor has been | 


lumber trade, a policy which here would be looked 
upon as savoring of local legislation in the interest 
of the few, may there be wise. The lumbering dis- 
tricts on which government works have been con- 
structed are situated on the Saguenay, St. Maurice, 
Ottawa, Trent, Georgian Bay, and their tributaries. 
These works consist of dams to pond the water, with 
slides to pass the logs. Slides are also constructed 
at falls and often at rapids. Booms form artificially 
enclosed bays at the entrance and discharge of the 
slide to retain the timber. 

The river Trent district, Ontario, consists of an 
extended series of irregular lakes and water reaches 
separated by occasional rapids. By comparatively 
inexpensive works, a five-foot navigation, extending 
in its ramifications some hundreds of miles and 
completely supplying a large region of country, could 
be brought into use, and the wonder is that greater 
public attention has not been directed to the sub- 
ject. At present, a few dams and locks have been 
made and other works constructed, almost wholly 


in the lumber interests. From Trenton to Port 
Perry, at the head of Lake Scugog, is 190 miles, 


about 35 of which are unnavigable for the lack of 
locks and dams. Reaches now unnavigable could 
be easily connected to the main system. The pros- 
perity which would await this entire district with 
through steamboat navigation to the Bay of Quinte 
is too apparent to need discussion. The legislature 
of Ontario can afford to postpone their ditching 
scheme and give this matter adequate attention. 

A considerable portion of the report is devoted to 
the public buildings. The Dominion is not unlike 
this country in spending millions in costly public 
edifices to house officials, to the neglect of schemes 
of internal improvement, of vastly greater impor- 
tance in the development of the resources of a 
country. How often it is that the money spent on 
an expensive custom house, postoffice, court-house, 
etc., in a given city, if devoted to improving the 
channels of commerce leading thereto, would insure 
its prosperity beyond peradventure. 

Under the head of Railways, 30 pages is devoted 
to the Prince Edward Island railway, in all 198% 
miles, costing, to date—road and equipment—$3,- 
403,367.84. The net earnings of the past year have 
been minus $97,931.33. The original plan of the 
road is criticised as faulty. The steamer “ Northern 
Light,” during the winter of 1876-7, successfully 
maintained navigation between Georgetown and the 
main land across the straits of Northumberland. 
This vessel was built for this navigation. Hitherto, 
it has been deemed impracticable on account of ice 
floes, and the inhabitants of this island were isolated 
for five months in the year. 



























The Inter-colonial railway, commencing at River 
du Loup, with main line and branches is 7521 
miles. in length. This road was originally con- 
structed to develop new territory, to bind the lower 
provinces in closex political union with the upper, 
and to furnish the Dominion with an independent 
mail line to the winter port of Halifax. As a mili- 
tary measure it was constructed on the longest pos- 
sible line in order to be removed from the frontier. 
If it had been constructed down the St. Johns river 
it would no doubt have developed far greater ca- 
pacity as a freight line, but that it would become a 
great freight line was not to be expected. For the 
purpose for which it was built it has proved suc- 
cessful, though not a paying road. In the summer, 
the foreign mail is received at Rimouski, and in the 
winter at Halifax. The total cost of the road and 
equipment to date has been $35,682,249.11. The 
Grand Trunk line from Quebec to River du Loup is 
felt to be an essential part of the line, and probably 
will in time be purchased. The road is reported in 
excellent condition. Some improvements have been 
made at the various termini, and at Halifax the road 
is being extended to deep water. The deep water 
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extension at St. John has been completed. During 
the past winter considerable agitation has been had 
in regard to making the Inter-colonial a link in the 
through line to Europe, in connection with the Allan 
steamship line at Halifax. This will probably die 
a natural death, as the excessive length of railway 
will not permit of competition with the shorter line 
from the West to the seaboard. From Montreal by 
rail to Halifax is 858 miles, and to Portland 297 
miles, a difference of 561 miles. The difference is 
proportionally greater when compared with the 
United States lines from Chicago and the West. 

“Canadian Pacific” signifies much to the Do- 
minion. Nothing else absorbs so much parliamen- 
tary discussion, nothing else has been kept so per- 
sistently before the people and nothing else has 
created so much ministerial scandal. The reasons 
for this are not fully apparent to the citizens of this 
country. It would seem as if a railway through a 
country ordinarily regarded as barren and frigid, 
touching the 54 deg., and perhaps on the final loca- 
tion the 55 deg. of lat., and with the terminus (not 
yet determined) at Fort Simpson—across the chan- 
nel from Alaska—would be the sheerest folly, and 
not warranted in any commercial sense for the next 
half century. 

But the Dominion aspires to nationality. With 
her settled territories so widely separated by conti- 
nental areas and so illy located geographically, this 
consummation is difficult. When the confederation 
was formed, the Inter-colonial and Prince Edward 
Island railways and the winter boat were stipulated 
as necessary to bind the Maritime Provinces and the 
Canadas in closer political and commercial union, 
although the millions expended by the government 
will not repay a dividend for a generation. Like- 
wise, Canadian Pacific was a condition on which 
British Columbia and Manitoba joined in, but the 
immense expense of such a line has deterred the 
ministry from pushing the project faster than to 
keep up a show of activity, and compelled them to 
a Janus-faced policy. 

The sanguine Canadians see in the future their 
great northwest, Manitoba, and the Saskatchawan 
and Peace river valleys, the seat of thriving popula- 
tions, and in Canadian Pacific the arterial channel 
of trade between Europe and Japan, China and the 
Australias. The reported salubrity of climate and 
fertility of soil of this great interior basin reminds 
us of the remarkable isothermals of Jay Cooke & Co., 
now somewhat fallen into disrepute, and are hard to 
reconcile with the evidences furnished by our own 
explorers in the region near the 49th parallel. 
Whatever may be the ultimate fate of this railway, 
the explorations and surveys made in this hitherto 
almost terra incognita will be invaluable contribu- 
tions to geographical knowledge. 

To adequately comprehend this region north of 
our borders, and to understand the aims and possi- 
bilities of “Canadian Pacific,” one must commence 
with the first reports issued in 1872 following up to 
the very full and complete report of 1874 by Sand- 
ford Fleming, and the later yearly reports on the 
various lines then suggested as worthy of farther in- 
vestigation. The report of Marcus Smith, Acting 
Chief Engr., for 1877, is one of these yearly reports, 
and quite unsatisfactory except in connection with 
these previous reports, and suggests the hope that 
when the investigations are completed a final report, 
summing up the results, will be forthcoming. 

The country embraced in these surveys is divided 
into three distinctive regions,—the Western or 
Mountain, the Middle or Prairie, and Eastern or 
Woodland. The chief difficulty in location is found 
in the mountain region, which extends from the 
Rocky mountains to the Pacific coast with a sea 
front of 550 miles between Washington Territory 
and Alaska. Through the Rocky mountains are 
several remarkable passes which are lower than the 
table land between them and the Cascade range. 
This table land is deeply cut by rivers with more 


or less of canon. The Cascade range is far more 
difficult to cross than the Rocky mountains, being 
cut at only two points by rivers, near our frontier 
by the Fraser and near the Alaskan frontier by the 
Skeena; the passes are all high and the Pacific 
slope unusually precipitous, although deeply in- 
dented by magnificent harbors. The various ter- 
mini that have been proposed are Burrard Inlet, 
Howe Sound, Bute Inlet, Dean Inlet and Fort 
Simpson, near Alaska. All the lines to these vari- 
ous ports pass through Yellow Head Pass (lat. 
53 deg.; elevation 3,746 ft.), and follow in some 
parts of their courses the valleys of the Thompson 
and Fraser rivers. The grades are quite excessive 
and the work heavy in all this region. The most 
favorable line to the south is by the canon of the 
Fraser to Burrard Inlet which is reported upon in 
some detail. Although the grades here are most 
favorable the cost will be excessive. The line to 
which the Chief seems most inclined is to the north, 
by the Skeena river, terminating at Fort Simpson 
in lat. 54 deg., off Alaska. He also reports Pine 
River Pass, lat. 56 deg., as most favorable, recom- 
mending it for further examination, apparently re- 
garding this northern route by the Peace river dis- 
trict as the long sought line. By this line the dis- 
tance to the Pacific coast will not be appreciably 
increased and he argues that Fort Simpson is 500 
miles nearer to Japan than the proposed terminus 
of Northern Pacific, which would throw the control 
of Asiatic trade permanently into Canadian hands. 
The choice probably lies between this and the Fraser 
route. This region has an excessive snow fall, is 
mostly infertile and forbidding although contain- 
ing much prospective mineral wealth. In connec- 
tion with the Fort Simpson route, it was half ser- 
iously suggested in the Dominion Parliament 
recently that the Dominion purchase Alaska. 
Should this, what seems to us absurd route, be 
adopted there would be an air line from our fron- 
tier at Pembina to Alaska which might render that 
forbidding country of more use the United States. 
Should the dream of the Canadians prove true, we 
may regret the folly of that northwest boundary 
treaty which gave to Britian, British Columbia and 
a foot-hold on this shore of the Pacific. 

From Yellow Head Pass easterly through the 
Prairie region the line soon leaves the headwaters 
of the Athabaska, striking into the valley of the 
Saskatchawan which it follows to long. 106 deg., 
thence across the divide to Swan river turning 
Duck mountains, thence due southeast, touching 
Lake Winnipegosis and crossing at the foot of Lake 
Manitoba, to the Red river at Selkirk, 20 miles 
from Winnipeg. The region along the line is rep- 
resented as fertile and well adapted to settlement, 
this fertility extending far to the north but more 
barren to the south. The snow fall is much less 
than in Canada proper. The gradients are very 
light but the streams are cut in deep narrow val- 
leys. The line touches navigable rivers and lakes 
of great extent. Owing to this fact it is probable 
that “Canada Pacific” will not soon be extended 
beyond Manitoba until along these water routes 
there has sprung up a population to supply in some 
measure a railway traffic. Any one who has wit- 
nessed the wonderful increase of population in 
Manitoba in the past three years cannot discount the 
future settlement of this entire Prairie region. Some 
deviations in the main line have been surveyed 
during the past year in the interests of Manitoba 
but no route has been found sufficiently desirable 
to change the original location. 

The Eastern or Woodland region extends from the 
eastern frontier of Manitoba north of Lake Supe- 
rior and Georgian Bay, really ending at railway 
termini in the Canadas, but technically at Lake 
Amabele du Ford, about 20 miles southeast of Lake 
Nipissing, the originally proposed eastern terminus 
of Canadian Pacific, at which the various railways 
of the Canadas were to connect. The water shed 


of the lake basin extends from 50 to 70 miles north 
and in the main parallel to the shore line, and qj) 
this region is very rough, comparatively infertile 
and subject to a heavier snow fall than farther 
north. North of the ridge the country is far easier 
for a railway line and otherwise advantageous, and 
hence the original explorations recommended 4 
line from Selkirk striking the navigation of the 
Lake of the Woods at Rat Portage or Keewatin, 
thence easterly by alternate routes to the north and 
south of Lake Nipigon with alternate branches to 
Thunder Bay and Nipigon Bay, Lake Superior, the 
main line keeping to the north of the ridge and 
bearing southeasterly to the eastern shore of Lake 
Nipissing. Although this location is technically de- 
sirable as filling the requirements of minimum 
grades and curvature, commercial reasons dictate a 
different location, especially as the line is destined 
to piecemeal construction. 

At the present time the line from Selkirk to Ft. 
William on Thunder Bay, L. 8., 409 miles, is under 
construction, the portion from Selkirk to Keewatin 
(Rat Portage), 112 miles, being under contract and 
well toward completion; the portion from Keewa- 
tin to English river, 184 miles, being located but not 
let, and the portion from English river to Ft. William, 
113 miles, having 77 miles nearly completed and in 
operation. When the central division of 184 miles 
will be let is impossible to determine. The old 
“ Northwestern Communication ” route consisted of 
a road from Ft. William to Shebandowan Lake, 
thence by a series of lakes and rivers with numerous 
portages to the Northwest Angle, Lake of the 
Woods, thence by road to Winnipeg. As this ser- 
ies of water reaches is open as soon as Lake Super- 
ior, there seems a disposition to omit the central 
division and improve the water line pending the 
construction of the entire through line of the Wood- 
land region. The Fort Frances lock, 200x36x7 with 
2346 ft. lift, at the outlet of Rainy Lake will open 
an uninterrupted seven-foot navigation of 164 miles 
from N. W. Angle to Kettle Falls. A few portages 
and water reaches remain to reach the railway line. 
At the present time arrangements have been made 
to complete the Pembina branch and Minnesota 
connection this season, thus furnishing a rail and 
water route by Duluth and an all rail route at all 
seasons, both through the United States, long in ad- 
vance of the Thunder Bay line. A company has 
also been organized to build a railway from Duluth 
northwest to Winnipeg, 290 miles. Should this 
route be constructed it will furnish the best rail and 
water route, and also a through railway line at all 
seasons. At present only a few links are unprovided 
for in a line from Duluth to Sault Ste. Marie, and 
the best policy of the Dominion would seem to be 
the consttuction of a line to that point—which might 
ultimately be a branch of the main north shore line 
—pending a better financial condition of the Do- 
minion. The surveys of the last year exhibit a de- 
‘termination to abandon the route north of the water 
shed. A line has been located from South river, 
three miles from Lake Nipissing, via the valley of 
French river, about 50 miles, to the head of Cantin 
Bay, an excellent harbor some four miles in length 
and 20 miles from Georgian Bay, with which it may 
be connected by a lock with 4 to 6 ft. lift. From 
Cantin Bay an exploration line was run through a 
very rugged country to the mouth of Pic river, L. S. 
A branch from this line could be readily located to 
the Sault. What was originally the Thunder Bay 
branch is likely to become the main line, to be lo- 
cated eastward to a crossing of the Nipigon river at 
Lake Ellen, possibly thence by the northern route, 
but probably by a shore line to Pic river. Our own 
opinion, from all the data thus far presented, is as 
follows: A railway to be constructed from Ottawa 
to the easterly point of Lake Nipissing, thence, keep- 
ing well on the divide ér to the north of it, to the 
foot of Lake Nipigon and Thunder Bay, with 4 
branch to the Sault. The line to Lake Nipissing 
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any section of a country is to be determined what the 
artificial drainage must be. If the first are sufficient to 
carry the water away soon ofter it falls, little remains 
to be done except to reclaim swamps, cut off the over- 
flow from springs along the hillsides, and under-drain 
with tile the heavy clay soils. If the natural channels 
are not sufficient to do the work required, or if the land 
is nearly flat, and but little different from a swamp, sub- 
ject to overflow from frequent rains and remaining a 
long time too wet for cultivation, then another method 
must be first adopted. 

Iroquois country, and in fact the whole state of IIli- 
nois, is flat, and a large portion of it subject to inunda- 
tion. To know what can be done we must have a 

" knowledge of what exists. 

To determine the natural drainage of any considera- 
ble extent of territory, we must know more definitely 
and exactly about the country than can be learned by 
general observation. 

Upon the maps of our country are traced the main 
water-courses in it. They are: Iroquois river, Sugar 
creek, Beaver creek, Spring creek, Mud creek, Lang- 
ham creek, Pike creek, Prairie creek, Amos creek and 
Burson creek. They divide the country into as many 
independent and natural drainage districts. Each of 
these divisions has its minor or secondary channels and 
branches reaching out into the broad prairies, termin- 
ating in the sloughs on the higher lands. Their capaci- 
ty, like all drains, depends upon the fall, the amount 
of obstructions, and the directness of the route tra- 
versed. All the lesser creeks are proverbially crooked; 
so much so that “the hunter is unable to tell whether 
he is on this or the other side of it.” 

By the removal of drift wood the capacity of the wa- 
ter-courses, along the belts of timber, have been more 
than doubled in the last twelve years. Their chan- 
nels can be still more improved by further removal of 
obstructions, and when thoroughly cleared, other im- 
provements must consist in strengthening their courses. 
From the latter improvement little can be expected at 
present, and the fall in them will not be materially in- 
creased. The water channels reaching out on to the 
treeless prairies have much greater capacity than for- 
merly, and are susceptible cf much more improvement. 

Profitable work on the main outlets, so far as indi- 
vidual efforts is concerned, has nearly reached its limit, 
and the farmers’ hope for the present is in the lesser or 
secondary system of channels; and to these he ought 
now to turn his attention. And what can he do with 
these, the lesser arteries forming the finer threads in the 
great net-work of water ways all over the country, 
reaching every tract of land? 

Thus far we have described the natural drainage of 
the county, and it will be observed by consulting the 
county map that three of the streams rise in Indiana, 
three others rise in Ford and Vermillion counties, and 
that all the rain-fall of the county flowing into creeks 
finds its exit by a single stream, the Iroquois river. 

The difference between high and low water in the 
river and Sugar creek is about twenty feet, the differ- 
ence in the larger of the other streams is from twelve 
to eighteen feet. 

At the high stages of water, all the streams are full 
to overflowing, a large portion of the farms are sub- 
merged, roads impassable and bottomless, and all busi- 
ness between the country and towns suspended. There 
is no complete remedy for this state of things, but the 
period of its duration can be much shortened. 

Here ends our general observation. What may be 
determined for artificial drainage must be done by ex- 
periments, or by the use of instruments. The engi- 
neer has with his level ascertained the altitude of every 
foot of road-bed on all the railroads in the State above 
some point taken as a base—at low water at Cairo or 
the lake at Chicago. The Illinois Central Railroad at 
Monee is 206 feet above the lake, at Kankakee 30 feet, 
at Onarga 79 feet, and at Loda 203, showing a great 
basin between Monee and Loda 200 feet deep, with the 
Kankakee river at the- lowest point. Observation 
would never determine the difference in altitude of 
these or any other points. 

The Iroquois river and Sugar creek have a fall of 
from one to two feet per mile, and the other creeks have 
a fall of about two and a halffeet per mile. In examin- 
ing the levels taken in surveying over seventy miles of 
ditches in this and the northern part of Ford county, I 
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find the fall varies from one to three anda half feet 
per mile. One ditch, a mile and a half long, falls only 
four inches ; another, one-half mile in length, has a fall 
of nine feet. These I omit in the general statement, 
because they are the exceptions. In thirty-eight miles 
of ditch surveyed by H. McCulloch, county surveyor of 
Ford county, the fall varies from fourteen inches to 
three feet per mile, both surveys giving nearly the same 
results. These lines of ditches are along the natural 
channels leading from farms to be drained to some 
well-defined creek. I also from these levels, learn that 
the fall in the first mile from the creek usually is more 
than three times the fall the next two or three miles 
have per.mile. One case in point, the first mile has ten 
feet fall, and the next three miles three feet each. Un- 
der this state of facts what is to be done? 

What isto be done? Fifteen years ago between 
Milford and Watseka, by the roadside, there was a 
small ditch, not over two feet deep and six feet wide. 
Several years later the little ditch had, by the action of 
flowing water, become a large deep channel, thirty feet 
wide and ten feet deep. Nature commenced at the 
creek, and in the loose soil was carrying the required 
and proper depth back into the prairie. There are nu- 
merous cases of this kind in every part of the county, 
only less in magnitude. 

In reviewing the levels taken in one hundred and 
eight miles of ditches, previously referred too, the reader 
will quickly come to the conclusion that in this part of 
Illinois all the descent there is along the water-courses 
is needed to secure a moderately quick relief from 
heavy rains. None of it must be lost; every inch of 
descent in the whole jine of each ditch must be utilized. 

In the case of the line three miles in length, in which 
the first half mile has a fall of seven feet, and each suc- 
ceeding mile a fall of two feet, we havea total fall of 
twelve feet. The usual manner of opening a ditch 
along such a route is to cut it about two feet deep the 
whole length, leaving the bottom of the ditch with a 
grade or descent as stated alove, practically losing one- 
third the whole fall. There has been a good reason for 
consti ucting drains in this manner; it was, and is now, 
the inability of the farmers to pay the expense of a bet- 
ter method. A growing necessity for a change of plan 
will cause the adoption of anewone. The necessity and 
demand has already appeared in the matter of under- 
draining with drain tile. If we now reconstruct this 
three-mile ditch to make it a proper outlet for under- 
drains, we shall be obliged to commence at the outlet 
and distribute the whole fall equally or nearly so 
throughout its whole length, making a ditch three feet 
deep at the head, and descending bya true grade to 
the outlet, securing to each mile a fall of three feet, and 
a depth from three to six feet; such a ditch is a proper 
cutlet for under-drains. Apply the three-mile ditch to 
all others, and in general terms we have the principle 
stated as follows: Utilize all the decent from the head 
to the outlet of the ditch. A second principle in the 
construction of drains is, ‘make them as straight as 
possible.’’ A right angle decreases the velocity of flow- 
ing liquids forty per cent. and all lesser angles and 
curves in proportion, till the velocity originating from 
descent in the channel, becomes uniform. This princi- 
ple of retarding velocity is valuable in rivers and large 
water-courses, but is a detriment to all small drains, 
and should be avoided. Where new ditches are to be 
made it will be best, besides cutting them to a nearly- 
uniform grade, to make them as straight as the nature 
of the land will allow, even if it has to be made of 
greater der th. 

Much has been said in regard to draining farms 
along the roads. To a limited extent this may be done, 
but to make such ditches the main water-ways is im- 
practicable, and not an economical expenditure of 
money. I think I have shown the necessity of much 
deeper ditches than are now common. To place them 
along the highways would be dangerous to the traveler, 
and a damage to the road-bed. The tendency of such 
large bodies of flowing water is to wash the grade away, 
and overflow the low places in it. It will de to carry 
the water along the roads till a natural channel is 
reached, at which point it will be a good investment of 
the public funds to leave the roads and ditch the farm 
for an outlet. There are numerous instances of expen- 
sive failures in the roadside drainage. Twoef them I 
now call to mind—one, to drain a five-acre slough re- 





quired a ditch one hundred rods long, over thirty of 
which was six feet deep. This ditch was made at the 
expense of over one hundred dollars, and in two years 
it was deepened and two lines of large tile laid in it, at 
an expense of over three hundred dollars. Within three 
or four years this was a complete failure. The owners 
of the land then had a survey made and levels taken 
following the nataral outlet, and at an expense of sev- 
enty five dollars drained the swamp. The second case 
an attempt was made to carry water fora mile along 
the road, past one slight water-course, and in spite of 
the will of the ditcher the water would overflow the 
grade at that point and flow down hill instead of up 
hill as was desired. 

I believe if one-third the money and larbor expended 
in grading roads was laid out in taking the water away 
from it, instead of cutting through ridges to take it 
along the side of it, the roads would be much better. If 
such channels as I have described are made in the farms 
it will be an easy matter to have good roads most of the 
year. 

Thus far I have given my ideas of the natural drain- 
age of the county, and the kind of artificial open 
drains needed. In future articles I will have a word 
to say about under draining with drain tile. 

If these articles inspire the readers to further inquiry 
I shall be pleased to answer all questions fairly and 
plainly asked by letter or otherwise through this paper. 

(To be continued.) 
OO 


MOVABLE DAMS. 













BY COL. W. E. MERRILL U. S. A. 

These dams have lately been advocated in many quar- 
ters for the improvement of rivers, that at times have 
less water than is needed for a natural navigation ; and 
it may, therefore, interest the public to learn what a 
movable dam is, and what are its advantages over ordi- 
nary fixed or permanent dams, such as are in common 
use for mills and for navigation. A “ movable dam” is 
a dam so constructed that it can be used to dam up the 
waters of a river when it is desirable to do so, and can 
be taken away when not needed, leaving an unob- 
structed natural navigation. The ordinary slack-water 
dam isa great benefit to navigation at times when 
rivers are low, and there is no natural navigation ; but 
on the other hand, it is an obstruction to navigation 
when rivers are high, because it compels all boats to 
pass through the lecks when they might otherwise 
move up or down the river without delay or obstruction. 
It is, therefore, evident that a dam which can be used 
as a dam during low water, and can be got out of the 
way during high water, has all the advantages of the 
ordinary slackwater dam, and none of its disadvantages. 
The so-called “ movable” dams (barrages mobiles) ful- 
fill these conditions. Theoretically, therefore, they 
fully solve the problem of the best kind of river improve- 
ment on streams that at times suffer from an insufficiency 
of water for a natural navigation. We will now endeavor 
to explain, without going into elaborate and protessiona] 
detail, how these dams are built and worked. 

Every dam intended for the benefit of navigation, 
whether fixed or movable, must be accompanied by a 
lock. In this respect movable dams are like all others, 
their locks being used to pass boats when the dam is up. 

The dam proper of a ‘‘movable dam” is composed 
of two parts, the “navigable pass” and the “ weir.” 
Both the pass and the weir are composed of masonry 
foundations, and movable parts that stand on these 
foundations. The masonry parts are necessarily sta- 
tionary. The movable parts are erect when the dam is 
up, and are dropped down on the masonry when the 
dam is thrown down. When the navigable pass is open 
to navigation, its movable parts, as well as its masonry, 
are belew the surface of extreme low water. so that 
boats can always pass over them without. touching, 
whenever they can pass over the natural bars in the 
river. The masonry of the weirs is usually at or above 
low water mark, as boats are not expected to pass over 
that part of the dam. In all cases, the tops of the 
movable parts, when down, are below the level of the 
adjacent fixed parts, so that they may always be pro- 
tected from contact with boats and floating objects. 

Movable dams are almost “exclusively a product of 
French engineering skill, although the germ from which 
they have grown was the American “ bear-trap gate,’, 
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originally used on the Lehigh river, in Pennsylvania. 


for 20 years. The total number of these dams is not | 
mentioned in any work accessible to the writer, but it is 
known that on the Seine, above Paris, and on the 
Yonne, one of its tributaries, there are 37, making a con- 
tinuous navigation during all seasons between Paris and 
Auxerre, and alsp by the Burgundy canal, between Paris 
and Lyons. There are other movable dams on the 
Seine below Paris, on the Marne, the Neuse, the Mo- 
selle, and the Rhone ; and it is probable that there are 
some on other rivers. 

This style of dam is, therefore, in no sense an experi- 
ment. In the United States it has already been for- 
mally adopted by the goveinmen! for the improvement 
of the Ohio near Pittsburgh, and for the Great Kana- 
wha. 

There are four different kinds of movable dams in 
use in France—the Poiree, the Chanoine, the Desfon- 
taines, and the Girard, all of which are named after 
their respective inventors. 

POIREE SYSTEM. 

This system, devised by the late Inspector General 
Poiree, of the French Corps of Bridges and Roads 
(Pont set Chaussees), is remarkable for its simplici y. 

A number of wrought-iron trestles, with journals on 
the ends of their sills, are placed in a depression run- 
ning the full length of the pass or weir. The trestles 
turn at right angles to the current around their sills, 
which act as axles, and when down, they partly over-lap 
one another. The one nearest the lock-wall or the 
pier, as the case may be, is pulled up by a boat hook, 
and held in place by two claw-bars. The trestle is 
easily raised, as the current impinges only against its 
edge. Short planks are laid across the claw-bars, form- 
ing a bridge floor, and from the first trestle the second 
one is similarly raised and connected. By this process, 
a low foot bridge is rapidly made across the river. If 
the trestles are large, they are usually connected by 
chains, and are raised by a traveling windlass on a truck 
which runs on the claw-bars. 

After the bridge is finished, the dam is formed by 
placing pieces of scantling against the upper clamp bar. 
These pieces are technically known as “needles,” and 
the dam which they form is called a needle-dam. The 
feet of the needles rest against a sill or continuous tim- 
ber running the whole length of the opening. 

Needle dams are never quite tight ; but, by increasing 
the number of needles, the leakage can be reduced as 
much as necessary. On most rivers the supply, even in 
the lowest water, is more than is required for locks. 

The water is never allowed to flow over the tops of 
needle-dams, but as the river rises the needles are gradu- 
ally removed, until the whole space is open, and then 
the trestles are dropped into their recess, and the river 
is free to navigation. The Poiree system is equally 
applicable to navigable passes and to weirs. The chief 
objections to it are the time and labor required on a 
long dam, and the danger of injury by logs or boats 
adrift. The trestles can, however, be readily replaced 
in case of accident. 

CHANOINE SYSTEM. 

The inventor, M. Chanoine, was an officer of the 
French Corps of Bridges and Roads. This system 
consists in closing the pass or weir by a row of short 
wooden panels, shaped like an ordinary house door but 
made very strong. They vary in size at different dams. 
At the Port-a-l'Anglais dam, on the Seine, near Paris, 
they are 3 feet 3 inches in width, and 12 feet 8 
inches in length or height. The posts or stiles of the 
panel are 12 inches deep and 8 inches wide. Each 
panel rotates on the head of an iron horse, whose sill— 
which acts as an axle—is firmly fastened into the floor, 
An iron prop is also fastened to the head of the horse, 
and its lower end rests against a heurter or stop. The 





combination of a panel, horse, and prop is termed a 


wicket, although the latter term is often applied to the 


panel alone. When the panel is in position to dam the 


water, its lower end rests against a sill, and the pressure 
of the water is partly sustained by the sill and partly 
by the prop. The panel, being only fastened by jour- 
nals to the cap of the horse, is free to rotate around 
these journals whenever the water pressure above this 
point exceeds that below it. When this occurs, the 
panel tips over and allows water to pass both under and 
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over it; but it cannot fall down and leave the space en- | 
There are now in France a large number of movable | tirely open as long as the prop remains against its stop. | By opening valves in the pier or abutment, a connection 
dams, some of which have been in successful operation | This automatic swinging of the panel is an important | is made with the water of the upper pool, which the 


thing for the wickets of the weir, as it facilitates the 
passage of a rise that is too smail to justify the dropping 
of the whole dam. It is not desirable, however, that 
the wickets of the navigable pass should thus swing, 
and, therefore, the point of support by the horse is 
placed relatively higher than in the weir-wickets. 

To prevent adjacent wickets from interfering with 


each other, a space of four inches is left between them. 


Whenever the river falls so low that it cannot supply 
the waste thus created, the intervals are closed by 
planks. 

To throw down a wicket dam, the feet of the props 
must be pushed away from the stops against which they 
rest. This is done by an iron bar rubbing the whole 
length of the pass, and terminating in a well in the 
lock-wall. This end of the bar is toothed, and the bar 
is moved by gearing worked from the top of the lock- 
wall. The props are thrown down on the bar, which 
are so spaced that the props are tripped in succession. 


When the wicket is down, the panel covers the horse | 
and part of the prop, and is itself protected by the sill 


from injury by passing boats. 

When the low-water season approaches, and it be- 
comes necessary to raise the dam and send navigation 
through the lock, the wickets are raised as follows :—A 
maneuvering boat, equipped with a windlass amidships, 
and a snatch block on the bow, is pushed out from one 


of the piers until its bow comes opposite the middle of 
A man in the bow seizes with a boat 
hook the handle placed at the lower end of each wicket, 
while another man, with the aid of the windlass, winds 
up a chain which is fastened to the boat hook near the 
hook end, and passes through the snatch-block to the 
The panel thus pulled rises with 
its edge only against the current, and drags up with it 
the horse and prop. The latter slides up the back of 
If the wicket were then 
let go, it would be on the swing, but could not fall 
A slight push on the lower end of the panel, 
aided by the current! at once brings the panel into place 
The boat is then moved forward until 
the bow is opposite the middle of the next wicket, which 
is similarly raised. As the boat moves across the river, 
it supports itself againt the wickets already raised, 
Two men, or at most three, are sufficient to raise or 


the first wicket. 





drum of the windlass. 


the stop and falls into place. 
down. 


against the sill. 


lower a Chanoine dam. 
but the wickets can be dropped in as many minutes. 
DESFONTAINES’ SYSTEM. 


Roads. 


to weirs. 


and the down stream side a vertical wall. 


feet in length, and corresponding to one wicket. 


stream vertical wall. 


the weir. 





pass. 


wide and 7 feet 10 inches in height. 


wicket. 


above the plate covering the drums. 





ss . | 
Raising requires several hours, 


A very ingenious system for utilizing the water press- 
ure, in raising or lowering dams, was invented by M. 
Desfontaines, also an officer of the Corps of Bridges and 


This system can only be used where there is a differ- 
ence of level at the start, and hence it is only adapted 
It is somewhat difficult to explain, without 
more elaborate drawings than are admissible in a news- 
paper article, and we therefore crave indulgence in case 
we fail to make ourselves fully understood. The solid 
weir has a cavity or “drum” excavated throughout its 
length, of which the vp-stream side is a part of circle, 
This cavity 
is covered by an iron plate, and is sub-divided by ver- 
tical partitions of sheet iron into sections, each one five 
These 
partition plates do not entirely separate the parts into 
which they divide the drum, asa hole, with its lower 
edge curved, is cut out of the upper up-stream corner, 
and a square hole like a door is cut out near the down 
As these cuts are made through 
all the partition walls, they form two continuous chan- 
nels under the iron plate, and throughout the length of 
They communicate with culverts in the abut- 
ment, and in the pier that separates the weir from the 


The wicket is made of plate iron, and is about 5 feet 
The axle of the 
wicket is placed about 4 inches above the middle of the 
wicket, the part below the axle being called the counter- 
The latter is, therefore, 8 inches longer than 
the wicket proper, and is curved so that when the wicket 
is down it may not mask the upper openings in the 
partition. The wicket proper stands 3 feet 7 inches 


Io! 


The maneuvering of the drum wickets is very simple. 


previous closing of the pass has raised above the level of 
the lower pool. The pressure of the upper pool acting 
On the counter wickets depresses them, and in so doing 
raises the wickets proper, notwithstanding the pressure 
against the latter. The reason is that the area of a 
counter-wicket is greater than that of its wicket, and in 
addition it is subjected to the pressure of a greater depth 
of water. 


To lower the wickets. the upper conduit is shut off 


| from connection with the upper pool, and its contents 
| are allowed to run off into the lower pool. The direct 

pressure on the wicket proper being no longer counter- 
| balanced, causes the wicket to drop, and the movable 


| part of the weir is then out of the way. 
GIRARD SYSTEM. 
This system was invented by a French Civil Engi- 


neer, and has been successfully used on one of the weirs 
of the Yonne river. It resembles the Chanoine system 
in forming the dam by a line of panels of shutters, but 
these shutters are hinged at their lower edges to the sll 


of the weir, and no horse is used. 


The prop is sub 
stantially a connecting rod, as it connects the shutter 
with the piston of a hydraulic jack, one of which for 
each shutter is placed on the lower slope of the masonry 


of the weir. All of the jacks are connected by inde- 
| pendent pipes with an accumulator, and with air and 
| water pumps all placed in a building on the abutment. 
The pumps are worked by a turbine, which is itself put” 
in motion by the fall caused by first raising the Chanoine 
wickets with which the pass is provided. The princi- 
| pal objections to the Girard system are its first cost, and 
the difficulty of making repairs in case of accident. 
The Girard shutters are unusually large, being six and 
a half feet in height, and eleven and a half feet in width. 
BEAR-TRAP GATE, 

We will conclude by giving a brief description of the 
Bear-trap Gate. This Gate was invented in the United 
States, and is, we believe, yet in use on a small scale on 
some of the tributaries of the Susquehanna. It has 
long been used in France at a small dam near the head- 
waters of the Marne. It consists of two strong wooden 
platforms, firmly hinged to the floor of a navigation 
| pass. The upper platform falls down-stream, and the 
lower one up-stream, 


By a suitable arrangement of 
| culverts, water from the upper pool is let into a cavity 
| below these platforms or gates, which are raised by the 
pressure thus applied. The upper gate rises higher 
than the lower one, and is supported by the latter when 
both are up. When the upper gate has risen as high as 
it should go, it is stopped by projections on the sides of 
the pass, and the lower gate is prevented from slipping 
from under the upper one by a transverse timber on the 
under surface of the letter. 





To lower the gates, it is 
only necessary to close the connection with the upper 
pool, and open it with the lower pool. 
water runs out, and the gates fall. 

This arrangement will not work unless there is an 
initial difference of level between the pools, and there- 
fore, it can only be used on weirs or on permanent dams 
unless an additional apparatus of shutters is used with 
it. It actual practice, the openings closed by bear-trap 


gates do not exceed 30 feet.— Daily Kentucky 2? eoman. 
oe - 


The confined 


A REMARKABLE instance of eflect of sea waves on ma- 
sonry is furnished in the case of the well known break- 
water at Wick, on the coast of England. The hight of 
the waves at this place was, it appears, several times 
measured and estimated, the result showing about forty- 
two feet from crest to hollow. Stones of eight and ten 
ton weight were, by these waves, carried from the para- 
pet to the very top of the breakwater ; and it was there- 
fore determined, finally, to construct the outward ex- 
tremity of the breakwater by depositing three courses 
of one hundred ton blocks of stone on the rubble base, 
as a foundation for three courses of large flat stones, 
surmounted by a monolith of cemented rubble built on 
the spot. The end of the breakwater, therefore, was in 
substance a monolith weighing upward of eight hundred 
tons, being about twenty-six feet by forty-hve, and not 
less than eleven feet in solid thickness, cemented to the 
underlying rubble base. Incredible as it might seem, 
this huge monolithic mass succumbed to the force of the 
waves—it was, indeed, actually seen by the resident 
engineer to be bodily slewed around by successive strokes 
until it was finally removed and deposited inside the 
pier. Not only the upper portion but the three lower 
courses of stone, forming a mass of 1,350 tons, was re} 
moved without breaking. 
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WATER SUPPLY OF AMERICAN CITIES. 


BOSTON. 





(Continued from page 96.) 
CHESTNUT-HILL RESERVOIR 


is a natural basin at a distance of about five and one-half miles from the 
centre of the city, and within the present municipal limits. At the time of 
its construction the land was situated in the towns of Brighton and Newton. 
Beacon street, which ran directly across the valley, was turned from its course 
to allow the building of the reservoir, The spot isa beautiful one. There 
are hills around the basin, particularly on the westerly side, from which fine 
views may be had of its winding, graceful lines and its sparkling sheets of 
water. An artificial bank was required only ®n the lower side of the valley. 
FORM. 

The reservoir is built in two parts, separated by a water-tight dam. A 
gate-house in the centre allows of communication between the two basins. 
Both parts are of somewhat irregular form. Together they are 214 miles in 
circumference. 

The land bought by the city for this reservoir amounted to 21244 acres. 

The combined capacity of both basins is 731,472,429 gallons. 

The easterly and the larger of the two basins is called 


THE BRADLEE BASIN. 
When full, its water area is 871¢ acres. 
Average depth of water, 20 feet. 
Its capacity is 550,583,485 gallons. 
On the easterly side of the reservoir, and on the highest part of the 


embankment, is the principal or effluent gate-house. It fronts on Beacon 
street. 


THE LAWRENCE BASIN 
has a water area of 371¢ acres, and a capacity of 180,888,944 gallons. 


The distance around the centre of the path which surrounds the Lawrence 
basin is 6,183 feet, or 1.17 miles. 


GRAVEL PATH. 


There is a gravel path around both basins eight feet wide, with six feet of 
sodding on each side. 


THE DRIVEWAY 


proper extends only around the northerly side of the reservoir, though Beacon 
street completes the circuit, and forms a driveway all around both basins 
Beginning at the entrance arch on Chestnut-Hill avenue, the driveway is some 
30 feet above the surface of the water, but it gradually drops as it winds 
around, until by the time the Lawrence basin is reached the roadway is nearly 
on a level with the reservoir. Its length is 1.7 miles, and if Beacon street is 
included in the drive, the distance is two and one-half miles. 

The width varies from 60 to 80 feet. 

It is a macadamized road, kept in the best order. The scenery is pleas- 
antly diversified, sometimes by glimpses of the beautiful deep blue water, 
and again by groves of trees and plots of green grass. 

THE ARTIFICIAL DAM, 
forming part of the Bradlee basin, is 2,000 feet in length. It is 20 feet wide 
on top, and in one place 150 feet wide at the base. The greatest height, near 
the effluent gate-house, is 35 feet. In the centre of this bank is a puddle 
wall 10 feet thick at the base and four feet at the top, founded on the rock. 
It is built of clay from the neighborhood of Cambridge, mixed with material 
found near the spot. There isa brick tooth wall in the centre, 18 inches 
square, laid on the rock, added as an additional precaution against leakage. 
The surface of the rock was very irregular. The earth of which the main 
part of the dam was built was put on in layers and well watered and 
rolled. 

THE STONE LINING. 


of the reservoir is built of dry rubble masonry 24 feet thick. It is laid on 
the water side to protect the banks from wash, and is capped with granite, 
blocks whose top is 3 feet 444 inches below the top of the walk. It extends 
191¢ feet measured on the slope, or 81g feet measured vertically. Then 
there is a bérme of 5 feet, and from here a stone rip-rap covers the slope, 
“three to one,” into the reservoir. 


THE EFFLUENT GATE-HOUSE. 


already referred to, is the most important structure on the reservoir grounds. 
A bed of quicksand, 28 feet in depth, rendered the laying of the foundations 
a difficult task. Rubble piers with brick arches rest on the bed rock and 
support the structure. These were leveled off on top with a layer of con- 
crete, and a heavy bulkhead, side walls, brick piers and groined arches com- 
plete the remainder of the substructure. On the water side of the bulkhead 
are four separate compartments for four lines of 48-inch pipes. Each com- 
partment has places for a double set of stop-planks, a revolving screen, sluice- 
gates, and an open well in front of the pipe. The superstructure is built of 
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hammered granite. Outside of the bulkhead are stopcocks placed in the 
pipes. The wing walls on the water side are not founded directly on the 
rock, but are placed on piles. 

Branch walls are built into the bank 80 feet long on one side, 25 feet on 
the other. Their section consists of four feet of rubble wall laid in cement, 
and 2 feet of brick work. 

Outside of this gate-house is a brick chamber underground, which con- 
tains two gates. These control two lines of drain-pipes, which run through 
the embankment on arches. They connect with each basin, so that either 
can be drawn to its lowest level for cleaning or repairs. 

Two hydraulic sluice-gates worked by a hydrostatic press were placed in 
position during the winter of 1873-74 in this gate-house. They are to shut 
off or let on the water to the 48-inch main. The need of gates at this point, 
that can be quickly operated, has been felt ever since the reservoir was first 
used and provision had been made for them when the gate-house was con- 
structed. They have’ been designed with special reference to easy and rapid 
movement. One man can fully open either of them in less than four min- 
utes, and they close by their own weight in less than twenty seconds, settling 
to their seats quietly. The openings are 48 inches square. The movement 
is vertical. When in motion the gates are carried on three pairs of wheels, 
12 inches in diameter. The seats are not exactly parallel to the gate-frame, 
being inclined slightly from the vertical, so that when the gate is closed, the 
gate face and seat are in contact, and the wheels are lifted a fraction of an 
inch from their tracks. Vertically over each gate is a cylinder fitted with a 
piston 8-inch diameter and 4-feet stroke. The gates are held in any position 
by a friction clutch. The height of water in the reservoir is recorded by a 
float-gauge. 

THE INTERMEDIATE GATE-HOUSE, 

built in the centre of the dam separating the two basins, is also located di- 
rectly over the aqueduct, which runs lengthwise through the dam and con- 
tinues to Brookline reservoir. Four gates, one towards each basin and one 
on each end of the aqueduct, allow of turning the water any or all ways. 
Besides these there are two lower level gates connecting the two basins. 
There is also in one corner of this gate-house, a gate communicating with a 
line of drain-pipe laid through the Bradlee basin. The superstructure is of 
hammered granite, corresponding with the rest of the work. 

THE INFLUENT GATE-HOUSE, 
at the Lawrence basin, is the smallest of the three structures. It covers one 
gate that controls a connection between the aqueduct (which curves around 
one side of this part of the reservoir) and the basin. 

A short piece of brick acqueduct, 4 feet by 4 feet 4 inches, connects the 
two. In the rear of the gate-house at one side of the driveway, and directly 


-| over the aqueduct, provision has been made for inserting stop-planks. 


THE SEWER, 


built to carry off the drainage of the valley, in order to keep it from enter- 
ing the reservoir, is of brick work. Its total length is 7,980 feet, and there 
were employed in its construction 1,367,000 bricks and 4,300 barrels of ce- 
ment. It commences on the northerly side of the Lawrence basin, and ex- 
tends entirely around the westerly, southerly and easterly sides, continuing 
a short distance beyond the junction of Beacon street and Brighton street. 
It is of the following sizes :— 
283 feet of 6 feet by 6 feet 4 inches. 
482 “ “ 4 feet 8 inches by 5 feet. 
1,820 “ “ 4 feet by 4 feet 4 inches. 
1,803 “ “ 8 feet 4 inches by 3 feet 8 inches. 
1,561 “ “ 3 feet by 3 feet 4 inches. 
1,200 “ “ 2 feet 6 inches by 3 feet. 
605 “ “ 2 feet 6 inches, barrel. 
154 “ “ 2 feet, barrel. 
60 “ “ 8 feet by 1 foot 6 inches, rectangular. 
12 “ “ 4 feet by 4 feet 4 inches, rectangular. 


Total, 7,980 feet. 

From the terminus of the brick sewer, the system is completed to the 
entrance arch of the driveway with Scotch drain-pipes, varying from 16 
inches to 6 inches in diameter. 

Where the sewer passes directly under the aqueduct, the excavation was 
in solid rock, requiring great care in blasting. The entire trench was after- 
wards filled for 50 feet in length with concrete, built up to the height of the 
top of the invert of the aqueduct. 

A considerable length of this sewer is from 15 to 20 feet below the nat- 
ural surface, and a portion was built through solid rock. 

THE 48-INCH MAIN. 


From the effluent gate-house a 48-inch main is carried around Fisher 
hill to connect with the pipes which supply the city from Brookline reser- 
voir, so that in case of any accident to that reservoir, ihe city can be sup- 
plied from Chestnut Hill. 

The length of the 48-inch pipe is about one mile and @ quarter. Its 
thickness is 14 inches. A blow-off was placed in a culvert near Beacon 
street, and there is an air-cock at the Goddard summit. There are four gates 
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at the junction of this pipe with the other mains; three, a 40-inch, a 36-inch, 


and a 30-inch connection, are together in one underground chamber; and | Reservoir useless, and water has been shut off since July, 15, 


a 48-inch gate on the main itself, which was put in, April, 1875, is a little 
back and separated from the chamber. 

Any one wishing to look more into the details of this reservoir is r e- 
ferred to the Annual Reports of the Water Board, and to City Documents 
Nos. 15, 27 and 73, ot 1868; No. 59, of 1869, and No. 65, of 1870. 


BROOKLINE RECEIVING RESERVOIR. 


The Brookline Receiving Reservoir is situated at the Eastern termina- 
tion of the brick portion of the Cochituate Aqueduct, in Brookline. 

It is formed out of a natural basin, enclosed almost entirely by banks rising 
to a considerable height above it. On the northerly side, however, there 
was no bank; consequently a puddled embankment was built up to a height 
of about twenty-six feet, and was supported by a retaining wall eight feet 
in height. For the purpose of protecting the banks from the action of the 
water, the inner slope of the Reservoir is lined with a slope-wall of granite 
rubble, eighteen inches thick, and fourteen feet broad; this lining rising to 
within one foot of the top of the bank. 

The greatest depth of water is near the principal gate-house, twenty-four 
feet. The least depth is near the upper gate-house, where it is about four- 
teen feet. The embankment is twenty feet wide at the top, with a gravel 
walk all around. 

The area of the Reservoir, at a level of six feet below the top of the dam, 
is 22.31 acres, and its capacity 89,909,730 wine gallons; the contour of the 
water line being 4,696 feet long. At two feet below the top of the dam, it 
contains an area of 22.95 acres, and the capacity is 119,583,960 gallons; the 
contour of the water line is, at this level, 4,757 feet. The Reservoir in shape 
is an irregular oval. 

A cylindrical brick Conduit is laid at a depth of eight feet within the 
northern embankment, to connect with that from the Lake, and conduct the 
water around the Reservoir to the Pipe Chambers, by means of which it was 
intended that the supply of the mains should be kept up, when the water is 
shut off from the Reservoir for cleansing it or for any other purpose. This 
answered the purpose for the first few years; but afterward the consump- 
tion increased so much, that it become wholly inadequate. 

There are two Fire-Proof Gate Houses, the upper for receiving the ter- 
mination of the brick portion of the Aqueduct, and the lower for the com- 
mencement of the iron Main leading to the City, with regulating gates, 
guages, etc. 

The Principal or lower Gate House has its front on the street, where it 
is twenty-six feet, four inches wide, by thirty-six feet, eight inches high, in- 
cluding the basement, which is-16 feet, four inches. It is set in the em- 
bankment and projects about four feet in front of the retaining wall. The 
height in the rear is twenty feet. The length of the building is forty-four 
feet, four inches. Two iron stair-cases ascend from the basement to the 
main floor. 

The building is of hammered granite with an iron roof. The main floor, 
is on a level with the top of the embankment, and the bottom of the gates 
which regulate the admission of water into the Pipe Chambers is twenty- 
six feet below the floor. 

The gates and gate frames are of iron, plated with composition m etal 
set in hammered granite. They are worked by composition screws in com- 
position nuts. There are three pipe chambers, into which the mains now 
laid are introduced; two only having been used until the year 1859, when 
the 40-inch main was laid over the Mill-dam. 

At the Upper Gate House is the termination of the brick Aqueduct, and 
it is fitted with Stop Planks and a Flap Gate for regulating the flow of wa- 
ter into the Reservoir. The building is of granite, with a stone roof. The 
front is eleven feet, three inches wide, by eleven feet, four inches high, and 
the length twelve feet. 

The top of the dam or embankment is 126.60 above tide marsh level. 

The upper floor of the principal gate house 126.76 “ “ . 

Low water mark, nee * * 

The bottom of the interior of the Aqueduct 116.76 “ “ “ 

The bottom of the Reservoir, 106.60.“ «¢ “ 


DISTRIBUTING RESERVOIRS. 


There were three Distributing Reservoirs constructed for the purpose of 
receiving the water from the Mains leading from the Bookline Reservoir 
during the latter part of the day and the night, when it was presumed but 
little would be drawn from the Service-pipes; and of supplying it to the 
Service-pipes in the morning, when the greater portion for domestic pur- 
poses was required, by which means, a continuous supply could be kept up to 
& more uniform height. 

These Distributing Reservoirs were the Beacon Hill, South Boston and 
East Boston. 


It is now contemplated to remove or dismantle Beacon Hill Reservoir, 
and use the site for other purposes. It has not been in use since June 6, 
1870; the High service works at Roxbury supplying its object and the 
neighborhood for which it was especially constructed. 


The High Service works at Roxbury, has rendered the South Boston 
1872, but 
nothing has as yet been done regarding its ultimate disposal. 
East Boston being now supplied from the Mystic Department, the Res- 
ervoir is shut off, but kept full of water in case of emergency. 
( Zo be continued.) 


BEARING PILES 


FORMUL 
For their Sustaining Power, Size and Disposition in any Foundation. 





COMPILED BY RUDOLPH HERING. 
Mem. Am. Soc. C. E. 


(Continued from page 88.) 













CONSIDERING COMPRESSIBILITY OF PILE. 5 
Weisbach :— 7 
: wh z 
+ Se; L= re, i wh 4 > i 
ry 2asE \ = > 
4 
NEGLECTING COMPRESSIBILITY OF PILE. ° 
Weisbach and Mason :— 2 
x 
=F wh : =F _ wk Dn 
L(w+)’ s(w+ fp) 2 
Simpler, though not quite as safe, is 2 


Weisbach and Sanders :— 


sa Fw, L= r= 
L 


— yt peu 14a} 


After a careful comparison, we therefore believe the following unite to de- 
serve the preference, as being reliable, safe and economical for general application, 
The exact value of F between the given limits must be determined by judg- 
ment in every special case. It will depend on the nature of the soil, the require- 
ments of the structure, and on the general character of the whole work. 
All values of L must never exceed the safe crushing resistance of the material 


of the pile, or L 2 F X @ X 144 X crushing strength of material in Ibs. per sq. inch. 


SIZE AND DISPOSITION, 

Ratio of Sustaining Power to Frictional Surface—McAlpine has given as one 
of the laws found by his experiments at Brooklyn, that, when piles of the same 
size are criven by the same hammer and from the same height of fall to different 
depths, their sustaining power is in the ratio of the squares of their frictional sur- 
faces of penetration, or 

L : L, = surface of friction * ; surface of friction,* 

It does not appear whether any experiments were made with piles of the same 
length but different perimeters, However, as it is reasonable to expect the same 
result whether the frictional surfaces are increased by lengthening the pile or by 
giving it a greater diameter, we may write, at least in all cases applying to ordinary 
pile driving: 

L; L, =? X perimeter* ; ? X perimeter,? 
or L ; L; = perimeter® ; perimeter,’ 
by assuming the length of the piles to be equal. 

Sustaining Capacity of Sections.—I\n the case of circular or square piles this 

would be equivalent to 

L:Li=@:a, 
that is, the sustaining power is in a direct proportion to the sectional area of round 
or square piles. In the case of rectangular sections, it follows (the ratio of the 
squares of the perimeters being greater than that of the areas) that they are more 
economical than round and square piles, provided all other things are equal. 

As it is customary, however, to use round or square piles, the following table 
was arranged only for values, deduced from 

L:Li=@;: a. 
While this determines the size of the pile, the disposition is easily found by the fol- 
lowing formula, which is evident from the consideration that one pile should sus- 
tain d Xe X W. 

Formula for Disposition: —L =b¢W= dW. 

The following table, although simple, may yet be found convenient for quick 
reference: 


TABLE FOR SIZE AND DISPOSITION OF PILES. 


Supposing piles to be round or square, of equal sectional area (a) and of the 
same length.* 


* It is tacitly assumed that the ground is homogeneous. Generally this is not the case, bu 
can be balanced directly by the depth to which the pile is driven, and therefore needs no facto, 
in the table. When L is given, the pile must simply be driven until the value for s correspond - 
ing to it is complied with. 




















































































































































Gs 
: 

Hi 
a 
aie 


* : ~ 
ee er om 


“ 
Ry ANI RE a NE TT TNT A 


Oe a Re Ge RNY UR: NER 


ENGINEERING NEWS. 


| 
| 


Ajpesaye] 


painstam sapid jo 193499 0} 49}U99 wWoIy sdUTISIG 
jo vale [eUOLIIES 


suondaitp yI0q 
JO Bare [eUOTIDIG 


ul jenba jt sapid yo 19}U99 0} 19}Ua9 WoOIy DdUTISICY 
‘Atpeurpny3uoy 


uoljepunoy uodn yoo; auenbs rad yySi9 44 
aptd ysa} yo samod Surureysns ayes 
atid pauisap yo s9mod Sururejsng aes 


peinseam said jo 193U99 07 19}Ua9 WOIy DURISICT 


M?9? 
MI? = 


D 

'p 
" 
'p 


M oP 
M oP 


D 
'p 
bit 
'p 


The relations ef L to s or L, to s, (which is the same) are given above accord- 
ing to the various authorities. 
EXAMPLES. 
Ex mple 1.—How far apart should piles be driven in a certain direction, when 


at right angles to it they are 3 ft. from center to center, the weight to be sus- 
tained is 2500 lbs. per sq. tt., the piles are one foot square and a test pile 8” in 
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according to Sanders’ formula. 


SouGHT: 1. 


0.35 X 3 X 2500 

2. If in the foregoing no test pile has been driven, but the permanent vile is 
to be driven until it will sustain a safe load of 30,000 Ibs., then 

GIVEN: ¢= 3; W= 2500; a=1; L= 30,000. 

SouGcuHT: = L = 30,000 — 4 ft. 

cw 3 X 2500 

3- It is required to calculate the length of the piles for a certain foundation, 
They shall have a sectional area of 1 sq. ft.; are to be 3 by 4 ‘t. apart, and to carry 
a load of 3000 Ibs. per sq. ft. A test pile 6 in. in diameter is to be driven. As the 
lengths are considered equal in the above table, it will only be necessary to find the 
length of the test pile driven under certain conditions, and estimate the permanent 
piles at the same length. Therefore the question resolves itself to finding the value 
of s; of the test pile, which will indicate how far it will have to be driven. 

From Mason's formula we have 

— F wk 
Li(w+ 9) 
supposing F = 4; w= 1000; & = 20; p= 150, then 
2898 
Li 

From the table we find 


L, =scew™ 
a 


s5,= 


Substituting the values given above : 
b= 3; c= 4; W = 3000; a= 1; a, = 0.196, then 
L.= 3 X 4 X 3000 X 0.196 = 7036 
I 
bstitute this value for L, we find 
2898 
5 


a= ; = 0.41 ft., or about 5 ins. 


that is, when the test pile is driven until it sinks not more than 5 in. at the last 
blow, it will have reached a driven length equal to that of the required piles under 
the given conditions, 


4.—Required the sectional area of a pile which is to sustain safely a load of 
30,000 Ibs. A test pile has been driven to the same depth as that of the required 
pile ; its sectional area is 0.25, and it has sunk a distance s, during the last blow, 
from which a safe sustaining power = 20,000 was calculated according to Weis- 
bach’s formula. 


GIVEN: @, = 0.25; L; = 20,000; L = 30,000. 





*may possibly be employed in the merchant marine it} 


diameter, was driven until it sunk 1 inch under the last blow? 


GIVEN: c= 3; W=2500; @=1; 4, = 0.35; 51 = 


or about 9g in. in diameter. 
0.08, 








CORRESPONDENCE. 


U.S. NAVAL ACADEMY, ANNAPOLIS, } 
Mp., March, 1878. § 
Editor ENGINRERING NEws: 

In ENGINEERING NEws, Jan. 31, the article “* On the 
efficiency of some types of marine boilers” contains the 
following statement: “Although excessive pressure | 
cannot be forgotten that a boiler containing steam in a 
high degree of tension constitutes an element of almost 
incalculable danger to a war ship during an engage- 
ment with an enemy.” The danger referred to I infer} 
is from shot passing through the engine and boiler 
space in a ship, cutting a steam pipe or piercing a 
boiler. ‘That idea is gradually becoming extinct,—at | 
least, among the officers of the U. &. Navy there is a 
decided tendency towards the use of high pressure 
steam. This is shown by the fact that our mari: e boil. 
ers carry steam at from 25 Ibs. to 80 Ibs. pressure 
(per gauge) now, where formerly they carried from 
5 tbs. to 25 Ibs. Steam at 15 Ibs. pressure (per gauge) 
has a temperature of about 250° Fah., and steam at 185 | 
tbs. has a temperature of about 382° Fah.; and because 
the temperature increases with the pressure, itis thought | 
the danger from passing shot must increase also. A | 
few figures will show the danger to become /ess instead | 
of greater; e. g., take a simple engine cutting off at ¥% | 
stroke. With steam at 60 Ibs. initial absolute pressure | 
about thirty pounds of steam will be.required to de- | 
velop one Il. H. P. As each pound of this steam con- | 
tains 1171.18 heat units, one I. H. P. will be represented | 
by 30x1,171.18 = 35,135 heat units. With steam at} 
200 Ibs. initial absolute pressure about fwenty.one| 
pounds of steam will be required to develop one I. H. | 
P.; and as each pound of this steam contains 1,193.39 
heat units, one I, H. P. will be represented by 
21 x 1198.39 = 25,166 heat units. These two results 
compared give nearly 10,000 more heat units for the 
low pressure steam than for the high. As the same 
number of horse-powers would have to be developed 
in either case to propel a ship at a certain speed, it fol- 
lows that high pressure steam is less dangerous as it 
contains less heat. Then, too, the engines and boilers 
in a man-of-war are generally below the water line, or 
otherwise protected, so that there is little probability of 
a shot striking them. Even should such an accident 








happen, death is almost certain anyway, so that the ex- 
tra few degrees in temperature of high pressure steam 
will perhaps serve only to better prepare the unfortun- 
ate engineer or fireman for a future home. M. E.C. 
Oe 
REQUISITES FOR A GOOD CANOE, 

There are two requisites which necessarily belong to 
every cruising canoe, of whatever type. The canoe 
must not weigh more than seventy pounds, and must be 
capacious enough to be slept in by the captain at night. 
A canoe weighing more than seventy pounds can not be 
readily taken over a portage by one man, and a canoe 
that can not be slept in is not a canoe, but an insuf- 
ficient hollow mockery. But there are other requisites 
belonging to the perfect canoe. Swiftness under sail, ease 
of handling under paddle, strength, stiffness, capacity to 
carry stores, imperviousness to rain, inability to sink 
even when full of water, and last, but not least, beauty 
of model and finish, are qualities which every canoe- 
builder strives to secure, but which are found to their 
fullest extent in the “Shadow ” only. We in this coun- 
try have a decided advantage over Engiishmen in the 
possession of white cedar wood, which 1s the best possi- 
ble material for canoe-building. With nearly the 
strength of oak, white cedar is much lighter, and never 
warps. A fourteen-foot canoe, which if built with oak 
planks would weigh eighty pounds, can be built of 
white cedar and will weigh not more than sixty pounds. 
White cedar, however, should be used only for plank- 
ing. The keel, keelson, timbers, and combing (or wash- 
board) must be oak; the stem and stern posts hackma- 
tack, the deck Spanish cedar, the carlines pine, the 
trimmings black-walnut, and the paddle spruce. Ex- 
perience has proved that for use on all waters an ex- 
treme length of fourteen feet on deck is quite sufficient, 
and a canoeist who is not over five feet tall can use a 
canoe thirteen or thirteen feet six inches long. 

It must be admitted that the ownership of a canoe, like 
the ownership of a yacht, tends to develop hypocricy 
and mendacity. The canoeist always maintains that 
the canee of which for the time being he is the owner 
is as nearly perfect as any canoe can be. Of course no 
one expects a man to tell the truth as to the speed of 
his boat, but it is very sad to hear an otherwise upright 
and trustworthy man praising his ** Nautilus” of to-day 
with the same vehemence with which he yesterday 


(To be Continued.) 


praised his now discarded “Rob Roy,” and to know that 
he is nevertheless keenly conscious of the defects which 
he will freely impute to the ‘* Nautilus ” if he ever be- 
comes the owner of a “Shadow.” There is one estima- 
ble gentleman of this city who owns a “ Herald” ca- 
noe—the only type of canoe that is not decked over, 
and that freely admits rain into its cabin. This per- 
verted person has been known to sit shivering in three 
or four inches of water after a cold shower, and to un- 
blushingly boast that his canoe was virtually dry, with 
the exception of two or three drops of collected spray. 
And yet he would scorn to tell a lie about a cherry-tree 
or anything of that sort.—W. L. ALDEN, in Harper's 
Magazine for April. 
<>. 


CLEANING WATER CISTERNS. 


The Boston Yournal of Chemistry publishes the fol- 
lowing reply to a correspondent in regard to cleaning 
cisterns: A correspondent in Charleston, S. C., is kind 
enough to inform us that it is a“ mistake ” to say, as 
we did recently, that water cisterns for domestic supply 
should be often cleaned out. Headds: ~I know of 
one holding 30,000 gallons that has not been emptied, 


-nor cleanea for 20 years, and the water is delicious. 


Our experience proves that the sediment attracts all im- 
purities.” His experience agrees with that of a family 
in London, in which there had been several deaths from 
scarlet fever and diptheria. The health officer of the 
district thought there might be some trouble with 
the water supply. On examination the cistern 
was found to be in filthy state, not having been 
cleaned for a long time, and in the bottom 
of it were the wing-cases of hundreds of cockroaches. 
The bodies of these creatures had been slowly macerated 
and consumed by the household, but the wing-cases, 
being comparatively insoluble, had been “ attracted,” 
in obedience to the law of gravitation, by the sediment. 
The water may have been pronounced “ delicious ;” at 
any rate, the family found no fault with it. Some of 
the most impure well waters give no hint of their dan- 
gerous quality to any of the senses, but on the contrary 
are more sparkling and moje palatable than pure water. 
On the whole, we are disposed to adhere to what our 
friend considered our “ mistaken” views. It is best to 
be on the safe side, and whether dead cockroaches or 
rats affect the flavor of the water or not, we prefer not 
to “ take any in ours.” 
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REPORT OF THE BOARD OF STATE ENGI- 
NEERS OF LOUISIANA. 





We have received from A. F. Wrotnowski, Chief 

State Engineer, the Report of the Board of State 

ineers of Louisiana for the year 1876. The de- 

lay in publication is ascribed “to the political dif- 

ficulties in Louisiana early in 1877.” The report 

opens with an allusion to the late Chief Engineer, M. 
Jeff. Thompson, deceased in Sept., 1876. 

This report is robbed of much of its immediate 
interest by the delay in publication, but in connec- 
tion with former reports it is invaluable to the 
student of river hydraulics as containing in some 
measure the history of the most important changes 
which have taken place in the Mississippi, especially 
as regards cut-offs, caving banks and the great 
floods. The present report contains a history and 
description of the Vicksburg cut-off of April 27th, 
1876, illustrated by an interesting map. This cut- 
off has caused great destruction in caving banks 
below ; it does not appear that Vicksburg is likely 
to be isolated. “The many cut-offs that have occur- 
red in the last thirty years have so unsettled the 
normal condition of the river, and caused so much 
evil, that it will be a long time ere the river will 
resume its wonted placidity.”. Mr. Wrotnowski is 
happy to state that there is little probability of ad- 
ditional cut-offs for the next fifteen years, the one 
likely to occur first being at Duncan’s Neck. “This 
bend is about sixteen miles around, and when it 
occurs, will be very destructive.” The discussion 
of cut-offs and also of caving banks, which are 
ascribed in many instances to obstructions and also 
to the weight of levee on the edge of the bank at 
low water, will be found in another column. 

The State Engineer is decidedly of the opinion 
that crevasses and outlets cause a filling below, and 
that when they are closed it will be necessary to 
strengthen the weak and low-grade levees against 
the increased volume. The State is obliged. to 
leave open 12 crevasses on the Mississippi of an 
aggregate length of 67,870 feet, which, with those 
on the Red and Atchafalaya rivers, make a grand 
total of about 32144 miles, “ through which the mer- 
ciless Mississippi rushes, devastating localities where 
once dwelt a prosperous and thriving community. 
This wholesale devastation must sometimes move 
the stoic heart of the most astute politician at 
Washington, and open his eyes to this all-import- 
ant protection to a people whose pecuniary troubles 
are now almost hopeless.” In March, "76, a circu- 
lar letter was sent to the planters and riparian 
planters stating that the three-mill tax imposed 
upon all the property of the State was exhausted, 
and that the State could do no more, and advising 
them to form local combinations to protect them- 
selves as best they could. It concludes as follows: 
“One thing is clear, the State of Louisiana alone 
cannot protect itself from inundation. The only 
solution is the assumption by the general govern- 
ment of the construction of levees. This commis- 
sion has, collectively and individually, made all 
efforts possibile in that direction. * * * In the 
mean time we must do the best we can with the 
means available to construct such levees as are most 
needed.” 

The usual complaint is uttered in regard to the 
cutting of levees in front of landings and to irrigate 
rice fields, etc., which are carelessly closed on the 
approach of floods, often precipitating great danger, 
as in the case of the Belle crevasse of 1852 and the 
Bonne Carre crevasse of 1871, both caused in this 
manner. “The constant depredation and destruc- 
tion of levee revetment by persons in need of fuel 
or in want of a new fence or plantation bridges,” is 
also complained of. A plate illustrating the method 
of constructing levee revetments and breakwaters 
when exposed to waves, and also the project for 
closing Bayou La Fourche is given. 

A considerable space is devoted to “ Internal Im- 
provements,” in which the stagnation in railway 


building is lamented, the State not being on an 
equal footing with her sisters in railway facilities. 
At present the prospects in this direction are bright. 
The necessity for many improvements which would 
reclaim much unproductive land at comparatively 
small expense is suggested as a subject for further 
investigation. The improvement from the removal 
of Red river raft is noted, as also the early prospec- 
tive closure of Tone’s Bayou, which diverts the 
larger portion of the waters of Red river, to the 
detriment of navigation. Considerable still _re- 
mains to be done for navigation on the river, espe- 
cially the construction of a canal and dam with 
navigable pass to overcome the 34-ft. rocky fall or 
rapid at Alexandria, providing a five-foot naviga- 
tion at all seasons for less than $100,000. Several 
pages are devoted to quotations from Maj. Howell's 
discussion of this project. The most serious ob- 
stacle to commerce is the shoal at the mouth of Red 
river, caused by the Atchafalaya, which, as an out- 
let, often neutralizes the current, causing deposits. 
It has been recommended to close the Atchafalaya 
entirely, to close the mouth of the Red river, turn- 
ing it into the Atchafalaya, which was probably its 
old outlet, and to close the communication between 
the Red and Atchafalaya, leaving the Mississippi 
connection open. Any of these would probably 
remedy the trouble, but to close the Atchafalaya 
entirely would destroy most of its navigation and 
precipitate a large volume into the lower Mississippi, 
which would for many years increase the dangers 
from floods until the regimen became adapted to 
this increased flow. To close the mouth of the Red 
river would cut off its connection with the Missis- 
sippi. The last is given the preference in the report. 
Its discussion at the present moment would involve 
the whole subject of river hydraulics now so much 
in coutroversy. Suffice it to say, that we believe 
the gradual closure of all outlets, closely noting and 
carefully guarding against evil effects, as the regi- 
men of the river adapted itself to the changed con- 
ditions, combined with a judicious levee system, to 
be the ultimate remedy. 

Owing to an act of the legislature passed May 
9, 1877, repealing the act of 1871, under which the 
Board had been laboring a “Special and Final Re- 
port of the Board of State Engineers,” under date 
of May 11th, is appended. It contains several in- 
teresting tables in regard to levee construction since 
1871 and since the war. The number of cubic 
yards of levee constructed from the close of the 
war to May 11, 1877, is 20,262,752.39 cubic yards 
at a cost of $10,972,441.47; the total built under the 
Board, from Feb. 24, 1871, to May 11, 1877, is 
7,835,375 cubic yards; the approximate contents of 
levees necessary to completely protect Louisiana 
from overflow in 1878 is 5,076,500 cubic yards dis- 
tributed in 209 levees. The great damage produced 
by recent storms in Louisiana would greatly increase 
this estimate. 

Perhaps from no other source can one compre- 
hend so fully the sad condition of Louisiana, living 
as she is in constant fear of the remorseless Mis- 
sissippi from which she is powerless to protect 
herself. Financially bankrupt, consequeit on a 
devastating civil war, and subsequent misrule, it is 
as impossible for her to lift herself from her pres- 
ent prostrate condition, with her lands overflowed 
and subject to destruction, as for a man to lift him- 
self over the fence with his boot-straps, and all she 
can do is to plead to the general government to re- 
build her levees, or lend her credit. It would seem 
as if the subject was at least as meritorious as 
that of railway subsidies. It would seem, too, 
as if the adyocacy of a particular scheme of river 
improvement should not be allowed either to ob- 
scure or supplant a question which, if not answered 
substantially, will be almost vital to Louisiana in 
the event of a great flood year. It is not pretended 
that any of these schemes will provide immediate 
relief; but immediate relief is necessary. 
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The subject of levees is not of local interests. 
Already it is a question of great importance to the 
Mississippi Valley and also to the Sacramento Val- 
ley in California, and as the country grows will be- 
come of increased importance along nearly every 
river in the country. At a future time we hope to 
treat the subject at some length. 











WIRE CABLE STREET RAILWAY. 

San Francisco, Cal., is comparatively hilly, the 
grades of many of the streets being quite sharp in 
places, offering great obstacles to street railway 
traffic as ordinarily conducted. Hence, it was to 
be expected that the inventive genius of the San 
Franciscans would devise some means of overcoming 
the difficulties; the problem has been solved in a 
manner so simple yet novel that a description wiil 
be of interest. 

Several wire-cable roads have been built in San 
Francisco within a few years, the first being the 
Clay street road, and the last the “ California Street 
Cable Road,” just opened for traffic. All these 
roads are constructed on essentially the same plan, 
—the cars being propelled by a cable which runs 
upon rollers in a tube between the rails and below 
the level of the street, said tube having a vertical 
slot through which, from the car above, a thin post 
or standard passes with a peculiar gripping ap- 
paratus on its end which lifts the cable from the 
supports on which it is running and grips it firmly, 
thus propelling the car at a speed of four to six 
miles per hour. The cable is maintained in con- 
stant motion by powerful engines, and the cars 
ascend and descend the steep gradients with equal 
apparent ease. As the streets on which these cars 
are laid are more or less hilly throughout, the lines 
are constructed as cable roads, regardless of the 
level reaches; indeed, it may be doubted if horses 
have any advantages over this system in a large 
traffic. The advantages of this system over either 
horses or dummies is especially apparent on gradi- 
ent lines. San Francisco experience shows the sys- 
tem to be eminently practical and profitable. 

The latest of these lines, the California street 
road, has just been opened to traffic, and no ex- 
pense has been spared in obtaining the most endur 
ing construction. 
August, 1876, with a franchise for a cable road from 
Kearny street to First avenue. 
on July 5, 1877, and the work has been prosecuted 


The company was organized in 
Ground was broken 


since with great energy, 250 men being employed. 
The engineer and superintendent of the enterprise 
is Mr. Henry Root. 

The rails are of Cambria steel and of peculiar 
pattern, having an extra flange to protect the pave- 
ment near the rail and being provided with fish 
plates. The ribs which serve as cross-ties are made 
of old T rail iron bent in the shape of the letter U, 
so as to pass under the tube, and they are placed 
about four feet apart. 
ous bed of concrete, and the spaces formed by. the 
ribs, the rails and the tube is also filled in with con- 
crete upon which is laid a solid paving of stone 
blocks, the interstices of which are run full of 
liquid cement. Thus the permanent way is very 
solid and constructed throughout of imperishable 
material. Five months were consumed in the con- 
struction of the road-bed, extending from Kearney 
to Fillmore street, 8,750 feet. In this distance the 
line crosses two ranges of hills, one summit being 
at Jones street and the other at Octavia street, the 
driving machinery being in the valley between at 
Larkin street, nearly midway of the line. The 
cables for these two parts of the line are entirely 
distinct, the cars passing from one division to the 
other at Larkin street by their momentum. 

The flexible wire cables are of steel, 114 inches 
in diameter of a total weight of 43,500 tbs., and a 
length of about 344 miles. At Kearny street is an 


underground gallery of masonry, 60 feet in length, 


These ribs rest on a continu- 
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which contains the automatic tightening gear for 
taking up the slack of and preventing kinks in the 
cables, an annoyance to which the previous cable 
roads have been subjected. This tightening ap- 
paratus consists of a large wheel around which the 
cable passes, mounted on a heavy truck running on 
a railway inclined at an angle of 30 deg. in this 
gallery. Similar gear is provided at the farther 
end of the line. 

The driving machinery is placed at the centre of 
of California street at the junction of Larkin 
street in an under-ground room, 31 feet beneath 
the road surface, and 110 feet in length by 30 feet 
width. The engines and boilers are in a basement 
room at the corner of the street, partially under the 
sidewalk and partially in the company’s building, 
70x80 ft. and three stories in hight. The engines 
are connected to the driving machinery by a shaft 
916 inches in diameter and 30 feet long. These en- 
gines are two in number, of 250 H. P. each, cylinders 
—22 x 36 inches, and can be run together if desired 
although one is deemed sufficient to operate the ca- 
bles, the other being held as a reserve. Three loco- 
motive boilers are provided, two of which will fur- 
nish all the steam required. The engine and boiler 
room is a fire proof vault not liable to damage 
should the main building be destroyed. 

The building mentioned contains the offices and 
store-rooms of the company. The spare rooms in 
the several stories are provided with tracks on 
which the cars when not in use are placed, being 


adequate constructive features and adaptability to the 
requirements, within the limits of cost. The com- 
mittee went to work systematically, but trouble brewed 
almost before they were fairly at work. On the 23d 
ult. the Commission decided in favor of the plan of Mr. 
May, of Indianapolis. Of course, charges of rings, etc , 
have been thickly flying about, and the imprecations of 
disappointed architects have been rather deep than loud. 
The Commission now say that the committee was ap- 
pointed to answer the questions which the Board should 
put to them, and net for the purpose of volunteering 
opinions as to the most meritorious plan. They wanted 
to know, not whether “this beam would support this 
floor,” but the strength of the beam and the weight on the 
floor. This does not seem te be consonant with the in. 
structions under which the committee went to work, 
Some of the members of the committee have intimated 
that their opinion was not asked at all as to the Tespec- 
tive merits of the plans, and in fact that they were not 
consulted, and promise to make some interesting state. 
ments as soon as the injunction of secrecy is dissolved, 

It is stated that Mr. May is a local politician, and 
known as a political architect, and that he has had no 
great experience in architecture or building, except in 
county jails. His plan is criticised as deficient in archi- 
tectural merit. The cost of the building, as calculated 
by the architect, is $1,721,911.60, and by the board of 
experts, $1,792,791,70. ‘The building is of the “ classic 
Corinthian order,” with a central dome, three stories 
and Basement, 482 feet extreme length and 292 feet ex. 
treme width. Contract has already been entered into 
with Mr. May for three per cent., he agreeing to make 
all the modifications and changes required. Meantime 
it is stated that proceedings are to be commenced in the 
courts immediately to test the legality of the decision. 

We suspect that the competing architects are cap- 
tious, that Mr. May is a much maligned individual and 
has only been attending to his political duties, that the 
committee of experts are “' sore headed” at being frus- 
trated in their design to be ‘ seen” to a large amount, 
and that the Governor and his commission are suspected 
of doing things not at all warranted by their high social 
position and church going propensities. Meantime, it 
will be in order for some one to say—“ Those who live 
in glass houses should not throw stones.” 


enacted a law a few years since, requiring all work 
which could be done by contract to be done by that sys- 
tem. Probably two-thirds of the public work which is 
now done under the contract system could be more ad- 
vantagecusly performed, as regards cheapness and qual- 
ity, by day labor under competent supervision, and a 
return to this latter method in large part may be ju- 
diciously advocated. 

The consideration of this thought has led us from 
the subject of the employment of prison labor, which 
has been suggested by an article on that subject in a 
late number of the American Manufacturer, the con- 
cluding paragraph of which we approved. We endorse 
it so far as to say that convicts should be excluded from 
the higher grades of labor and employed in such call- 
ings as breaking stone for macadamized roads and 
cleaning the streets of Chicago. 

“The most feasible scheme that has been broached is 
that of the employment of convicts upon great public 
works—clearing out our rivers, digging canals, grading 
and paving highways and streets, etc.—in which great 
good could be accomplished, the public prosperity pro- 
moted, the criminals be made self-supporting, and hon- 
est, meritorious laborers delivered from a hateful, igno- 
minious competition. But far better weuld it be for the 
general welfare that the prisons should be maintained 
at the public expense, than the industrious citizens 
should be robbed of employment, their avecations dis- 
graced, and their spirits broken, in a humiliating com- 
petition with the branded wretches justly suffering the 
consequences of their own crimes.” 





























































“ Grinding monopolies” is an exceedingly ready text 
for the communistic statesman and editor. While mo- 
nopolies are bad enough in that the spoils are confined 
to the few in lieu of the general scramble of the many, 
there are also evils attendant upon the plan of general 
cumpetition which, in its extremes, is now running its 
race. As the present tendency of politics is toward 
“‘ practical statesmen,” so the competitive system has 
brought into being a whole host of “ practical engineers 
and mechanics” to whom the general cognomen of 
contractors is applied. These contractors do not always 
speak in praise of each other, do not always acknowl- 
edge the ability and financial backing of their competi- 
tors—in fact, they are often jealous and sometimes bring 
their co-workers to grief by untimely “ revelations.” 
It is not astonishing that so factious a “ profession” 
should in their constant contact with muncipal and 
other officials, so renowned tor their general purity of 
character, by a process of slow attention conform the 
modes of action of these same officials to the contrac- 
tor’s way of thinking. As the legitimate result, after 
nearly every competition, there is much charging and 
counter-charging, and the fortunate individual who has 
obtained the job is usually charged with having ‘‘seen” 
the authorities to the largest extent, whatever that may 
mean. Of late the profession has introduced much 
more discipline and professional esprif into its ranks, so 
that these charges so seldom reach the ear of the pub- 
lic, much to the moral improvement of the officials, for 
nothing so destroys their pride and self-conscious sacri- 
fices for the general weal as the charges of an ungrateful 
public. 

The time has hardly passed out of mind when simi- 
lar though much modified remarks could be applied to 
the profession of Civil Engineering, but we are happy 
to believe that a more liberal and generous sentiment is 
fast developing, although relentless war still remains to 
be waged on the “practical” engineer. We could 
scarcely expect that any of these remarks would apply 
to the noble and aesthetic profession of architecture, but 
in some late competitions, sad to relate, an amount of 
insinuation and bickering has been displayed, quite as- 
tonishing, and rather impairing our reverence for the 
high calling of architecture. This has been particularly 
so in the case of the Indiana State House competition. 

The Indiana State House has been under considera- 
tion for about five years and about 60 plans have been 
submitted. It will be remembered that the five com- 
missioners, of which the Governor is chairman, adver- 
tised for competitive plans last autumn for a State 
House, not to cost over $2,000,000. In response, 24 
plans were received carefully sealed and marked by 
some motto. Soon after, the commission appointed a 
committee of three notable experts, —a civil engineer, an 
architect, and a builder—to consider the merits of the 
various plans and presumably to select that one which 
possessed the greatest architectural merit combined with 


raised to the car-rooms by an elevator. 

The rolling stock will consist of 25 cars and an 
equal number of dummies. The cars are somewhat 
smaller than the ordinary street car, with low plat- 
forms at the ends, and will seat 16 persons com- 
fortably. The dummies have seats for five persons 
on each side and four at each end—18 in all. Each 
train will have seats for 34 persons and easy stand- 
ing room for 20 more or 54 in all. They will be 
run at the rate of six miles per hour. 

Along this line real estate has already increased 
300 to 400 per cent. in value and a farther exten- 
sion will no doubt soon be made. All of the above 
facts we have compiled from clippings from the 
San Franciseo papers. We shall endeavor soon to 
lay before our readers fuller details of the construc- 
tion and operation of this interesting system of 
street railways. 





Many people like to talk of themselves. When En- 
GINEERING NEWS says a good or wise thing it possibly 
appreciates it to the fullest extent. Last week we 
spoke (in very small and gentle type) of the limited 
time,—only one week,—of the advertisement for the Lon- 
don, Ont., water works, to suggest that the advertise- 
ment for the shortest time permitted by law was apt to 
give color to the belief—especially in the minds of de- 
praved contractors—that the thing was pre-arranged 
and outside competition not desired. In this case we 
were sadly mistaken, for 108 bids were received, from 
this country, the Dominion, and Great Britain. But in 
making up our list of contracts we are compelled to re- 
ject more than half of them from the fact that the time 
is exceedingly limited, pursuading one to the conclusion 
that the men who advertise already know the source of 
their bids and only advertise to fulfill the requirements 
of law. We have also found difficulty sometimes in ob- 
taining abstract of bids, for what reason we cannot im- 
agine. 

Recently our advertising agent learned from at least 
two bridge companies that they regarded our advertis- 
ing of proposals as calculated to do more harm than 
good, giving instances in which we had advertised pro- 
posals for bridges found in obscure local papers and 
which they thought all their own at a high price, only to 
find a dozen competitors and to lose the contract. Of 
course we feel sorry for them but we shall do all we 
can to continue their vexation in that direction. It is by 
no means an inspiriting task to hunt week by week 
through obscure local papers for “‘ Proposals” printed 
in the smallest of type in the most obscure corner; 
neither have we our drag-net system yet so perfected 
as to be sure that we know of all that is going in that 
line. But we hope to do good service in this direc- 
tion and make it so reliable that bridge works, pump- 
makers, etc., will not be requiged to go to the great ex- 
pense of local agencies ahd a heavy exchange list of 
official papers in which proposals, not to be seen, are 
inserted where it cannot be helped. 





CONTRACTED IDEAS. 





We recently noticed that the contract for the con- 
struction of the Illinois Eastern Hospital for the Insane, 
was let to the Joliet Penitentiary, the bid of that insti- 
tution being the lowest. The many bidders for that 
large work, without questioning the motives of the 
Trustees, have been very indignant at the convict com- 
petition against which they did not expect to bid and 
probably many reputable builders would nct have put 
in bids at all had they been aware of such competition, 
justly concluding no doubt that they would be unable 
to compete with unpaid convict labor. 

The adequate discussion of this question involves the 
whole field of political economy. It is no doubt an ad- 
mirable ambition on the part of State officials to make 
the prisons self-supporting and no less gratifying to the 
tax-payer. But, if in the effort to do that, legitimate la- 
bor is discriminated against, the question is not unmixed 
with evils from the laboring man’s point of view, which 
should never be lost sight of. Our reverence for the 
majority of those citizens who are generally recognized 
as contractors is not sufficient to cause us to champion 
them on every occasion, for our experiences in our con- 
tractor’s column coupled with sly shrugs, winks and 
gross insinuations, has, aside from other considerations, 
compelled us to the conclusion that they are too often 
aware of “ways that are dark and tricks that are vain,” 
We believe the contract system has been carried exten- 
sively too far, and that the opportunities for fraud un- 
der it are, in most cases, far greater than that by day 
labor under the superintendence of experts. Under this 
latter system abuses had become so great that Congress 
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Mr. M. H. Messer, the author of the series of articles 
on Prairie Drainage, now publishing in our columns, 
writes us that when they were first published in a local 
paper the manufacturers of tile were very much dis- 
pleased, as his conclusions failed to bear out their repre- 
sentations to the farmers. A local paper is now pub- 
lishing extracts from W.H.S. Cleveland's tract oa under- 
drainage, which is also hurting the sale of tile. The 
thing needed seems to be some comprehensive system of 
main drainage as preliminary to general work, which 
the farmers do not know how to obtain. We judge 
from the letter that there is plenty of opportunity for 
missionary work among the farmers of Illinois. Let 
some ambitious young men consecrate themselves to the 
cause. 





THE New Jersey legislature has passed a law requir- 
ing corporations or persons proposing to build railways, 
to deposit $2,000 per mile aS evidence of good faith. 
Considering the numerous wild-cat schemes for raising 
money and obtaining bonds under the plea of railway 
enterprise, and also the instances in which railway char- 
ters are obtained and held as a commodity to be sold to 
the highest bidder, the practical benefit of such a law is 
apparent. There should be added to this law an addi- 
tional provision, requiring in the charter a certain rate 
of actual construction per year on pain of forfeiture of 
all rights. We have an instance in mind of a charter 
for an entrance into Chicago, obtained a dozen years 
ago, on which a few rods of dead track only has been 
laid. To-day, that franchise is worth a very large 
amount, and should the road ever be constructed on its 
chartered line, the real estate damages would be enor- 
mous. 





LIVERPOOL ENGINEERING SOCIETY. 





At the meeting of this Society held last evening 
(March 13), Mr. R. Souttar, President, in the chair, 
a very interesting paper was read by Mr. William 
Kelly, member, «n the subject of “‘ Town Sewerage and 
House Drainage.” The author divided the paper under 
the two heads, and his long experience in this branch of 
Engineering enabled him to deal with each section in a 
thoroughly practical manner. The various considera- 
tion bearing upon the design of a system of drainage 
were carefully taken in order, and the result of past ex- 
perience brought to bear in support of the views of the 
author. Leaving the vexed question of the sewerage 
matter the necessary works for its conveyance from the 
town were described and illustrated with drawings, 
The velocity of flow on sewers of various dimensions 
and with various densities of sewage matter was then 
gone into, and the experiments of Mr. Denton, Sir J. 
Bazalgette and others cited as illustrations. Mr. Kelly 
dealt with the question of House drainage next and laid 
particular stress on the importance of thoreugh drainage 
of the cellars of houses especially when the connection 
with the main sewer is through a wet trap. Such traps 
are frequently allowed to dry and are then useless and 
require special means to keep them supplied with water. 
It was shown that soil pipes should never lead toa 
trap but direct into the sewers, with however, a 3 inch 
pipe continued above the eaves of the roof and left open. 
Down spouts are sometimes used for this purpose, but 
are dangerous if defective in the the joints. In con- 
clusion a vote of thanks was unanimously awarded to 
the author for his paper. 
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THE GARY STEAM AND VACUUM PUMP. 





The names of the Marquis of Worcester, Dr. Papin, 
Savery and Newcomen are intimately associated in the 
early history of the first practical applications of steam, 
chiefly to pumping purposes, and to Watt is due those 
great modifications which adapted it to something of 
modern requirements. To Savery, in 1698, is due the 
first steam vacuum pump, although some have ascribed 
its invention to Dr. Papin. The vacuum pump since 
Savery’s day has remained essentially the same, the 
chief modifications being in valve gear, that being also 
the distinctive difference in the several vacuum pumps 
now before the public. 

These pumps consist of two cylinders which are alter- 
nately filled with water, to be forced out by the direct 
steam pressure, a jet at the bottom of the cylinder and 
connecting with the discharge, effecting the condensa- 













































tion of the steam as soon as the water has been forced 
belew the nozzle. At this instant the shifting of the 
valve shuts off the steam, and of course the vacuum is 
filled from the suction pipe. Ordinary flap valves are 
provided at the suction and discharge ports of each 
cylinder. 

Experiments with the Nye pump, a type of this class, 
has not developed a higher duty than three to four million 
foot-pounds per hundred pounds of coal. While vacuum 
pumps are not economical as regards steam for high lifts, 
still, for pumping dirty water, even with eight or ten 
per cent. of mud or sand, emptying pits, mines, etc., in 
fact, as a general contractor's pump, on account of their 
cheapness and the ease with which they may be placed 
and operated in all sorts of outlandish positions without 
getting out of order, they are exceedingly useful. 

The chief novelty of the pump described is in the 
valve, which is a great improvement over anything of 
the kind we have yet examined. The discharge is re- 
markably continuous and even, and in that respect is 
superior to any vacuum pump with which we are ac- 
quainted. The improvement in valve is the invention 
of Judge Gary, of the Superior Court, Chicago. 

Strange as it may seem, some of the notable things of 
the world, especially in new and radical departures from 
established methods, have been accomplished by men 
from whose training and development we should expect 
quite different results—men who with a keen eye, stand- 
ing aloof from the harassing details and exacting labors 
of the fray, can look over the field and take in ata 
glance the disposition of the forces, and suggest radical 
changes. If the observer is ignorant he becomes a me- 
chanical bigot, if intelligent, with a theoretical knowledge 
of nature’s forces or the ability and disposition to ac- 
quire it, he may become a great inventor with some of 
the attributes which in modern times we ascribe to 
genius. It is an interesting fact in military science 
that some of the improvements which have pro- 
duced so great a revolution in modern warfare, have 
been made by persons entirely outside the ranks. To 
Sir Christopher Wren, the poor romancing painter, in 
competition with all the notable architects of Britain, is 
due that architectural marvel, St. Paul’s, London, Sir 
Wm. G. Armstrong, now Vice-President Institution 
Civil Engineers, and a past President of the Institution 
of Mechanical Engineers, was formerly a solicitor, who 
tumed his attention in leisure moments to water ma- 
chinery. To him is due the great development in 
modern water pressure machinery, as well as notable 
improvements in other mechanical fields. So there is 
some precedent for a judge to turn inventor, and Judge 
Gary is not the only instance in Chicago. We leave it 
for our readers to determine it the wise judge can be the 
better inventor, or vice versa, 

A view of the pump itself appears in our advertising 
columns. 

A view of the valve, consisting of a ring with a pro- 
jecting wing, is shown in the first 
cut. A plan of the same showing 
the three ports for the admission of 
steam to the cylinders cut through 
A the floor of the valve inside the 
ring is shown in Fig. r. 

A plan of the valve seat, with the plan of the inside 
of the cover over the valve in dotted lines, 
is shown in Fig. 2. The pin at ¢ 1s a cen- 
tve upon which the valve vibrates. The 
ports, a, a, admit steam to one cylinder, 
and from the same cylinder, va a separate 
duct, steam returns through a’ to the 
valve, outside the ring; the ports, 4, 5 and 
5’, perform the same office as to the other 
cylinder. 








The cover is sufficiently 
high to give a slight clear- 
ance to the valve, thus per- 
mitting an easy vibration 
upon the centre, c, the limits 
of this vibration being fixed 
by the sides of the cover— 
shown in dotted lines, Fig. 
2—against which the valve 
strikes. 

It will be seen that if the valve is placed on the seat, 





to the limit of the dotted line, the ports @, a4 and 4’ wil 


















































and held at c as a centre, and the wing swung to the left 
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be open and 4, 6 and & closed. Then steam being ad- 
mitted to the valve, through a pipe let into the cover, 
over the ring of the valve, will pass into the right hand 
cylinder through the ports inside of the ring and return 
through the port outside of the ring to the space left 
vacant in the cover, outside of the ring, by the wing 
being swung to the left. 

The smaller space in the cover, to the left of the 
wing, is supplied with steam through the holes seen in 
the view of the valve through the vertical ridge or bar, 
on the side of the ring opposite to the wing; with the 
vibration of the valve, that ridge swings past a recess in 
the cover, as shown in the dotted lines, but at the side 
to which it has swung fits to the cover so as to permit 
the steam to escape around the outside of the ring, only 
to that side of the cover to which the wing has swung. 

The effect is, that as the steam which returns to the 
cover on one side of the wing, from the cylinder, has 
lost much of its pressure from going first into the cylin- 
der, while the steam supplied to the other side comes 
direct, the pressures on the opposite sides of the wing 
are not equal, and so soon as the load of steam pressing 
the valve to its seat, is counterbalanced by the upward 
pressure through the closed ports 4, 4 and 8’, of water 
and compressed air, which in fact does happen as soon 
as the cylinder with which they communicate is full, the 
valve vibrates to the other side, thus shifting the steam 
to the other cylinder. 

By this alternate admission of steam te the respective 
cylinders, the water is forced out of them through the 
discharge pipe, and by the condensation of the steam 
in the cylinder from which it has been shifted, a vacuum 
is created, by means of which the cylinder is filled with 


water through the suction pipe. 
madeline 


PRAIRIE DRAINAGE. 





BY M. H. MESSER, C. E., ONARGA, ILL. 
(Continued from page 100.) 

Open ditches, winding their tortuous courses through 
fields, are an abomination in the sight of every intelli- 
gent tiller of the soil. They are an obstruction to the 
plow, the mower and reaper, and all the farm imple- 
ments worked by horse-power. On their bank noxious 
weeds grow, maturing seed and dropping it in the chan- 
nels to be carried by the fall and spring rains to the 
lands below. In the summer their dry beds are the 
home for the cockle-bur, the pest of the farmer. In 
their sides burrow multitudes of rats, mice and other 
vermine that destroy crops. However great a nuisance 
the open drainage may be, it is preferable to a foot of 
stagnant water standing on the land till the summer 
sun, and warm dry winds take it up by evaporation. 
A few open ditches must be endured on almost every 
farm, to secure proper outlets for a better and more en- 
during system of drainage—a system of under-drains 
with earthern pipes, known as draintile. 

The question arises, is the system practicable in this 
country, and to what extent? Before answering these 
questions, it will be necessary to know what is required 
to make it practicable, and, in order to do so, we must 
either try a series ef experiments, or study wel! the ex- 
periments made by others, and then see if we can com- 
ply with the conditions. We will take the latter meth- 
od, because we can determine more in a shorter time, 
and then it is cheaper. It is the decision of all who 
have made this plan of drainage a study, and who have 
superintended the laying of thousands of miles tile of in 
Europe and this country, that it must be laid below the 
reach of frost. In this country, in locations where tile 
would be laid, two feet from the top of the tile to the 
surface of the ground would be sufficient. Any tile 
frozen solid when full of water will be destroyed. It 
has also been determined that thoroughly-drained land 
freezes easier than it did before it was drained. Hence 
it is not safe to lay tile along the low, wet land just be- 
low the depth the frost has ever reached. A greater 
depth is necessary in order to be safe. 

The next requirement to be considered is, what fall 
must the drain have, to be permanent? In all the best 
works on this subject that I have been able to consult, 
no author or engineer thinks it safe to construct this 
class of drains with less than three inches fall in each 
one hundred feet, which is thirteen feet per mile. 
George E, Waring, Jr., who had charge of the drainage 
of Central Park in New York City, says: “Wherever 
practical, without too great cost, it is desirable to have 
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a fall of one foot in one hundred feet, but more than 
this in ordinary work is not specially to be sought. 
One-half of that amount is quite sufficient if the execu- 
tion of the work is carefully attended to.” He also 
says: “‘ The least rate of fall which it is prudent to 
give a drain, in using ordinary tiles, is three inches to 
each one hundred feet, and this requires very careful 
work.” 

Some of the large main drains in Central Park, laid 
on nicely-constructed wooden floors, have a fall of only 
one and one-fifth inches to the hundred feet, with this 
adjustment securing a true grade the whole length. The 
drains do good work. Edson & Shedd in draining a 
swamp near Boston, had to construct an outlet where 
it was necessary to blast a channel through a ledge. 
They secured three inches to the hundred feet. In 
another instance the same engineers surveyed the route 
and constructed a drain in Dorchester, Mass., where 
they were able to secure a fall of only two inches in 
one thousand feet, and they expected to so construct 
the drain as to make it sufficient. They constructed 
a paved open drain with a fall ot only two and a half 
inches per one hundred feet. Aneminent engineer who 
has had much experience in this kind of drainage in 
Ireland, considers “ four inches in the one hundred fect 
the east fall to work upon with safety.” All authors 
insist that whatever the fall may be it ought to be dis- 
tributed over the entire length ef the drain as evenly as 
possible. One of the natural laws governing flowing 
fluids is, the smaller the tube the greater must be the 
fall to produce the velocity. 

The reader will observe in the instances given above 
of very small descent in the line of the drain, it was at 
the outlet. Consequently quite large tubes were used 
and were laid with great care and skill—much more 
skill than would be applied in ordinary farm draining— 
and are not to be considered only where experienced 
workmen are employed in all the departments, from the 
the mill till the tile are buried in the earth. The con- 
clusion, therefore, is that three inches to the one hun- 
dred feet is the least fall safe for the inexperienced man 
to use in under-drains, especially if the smaller tubes 
are used. Should some one doubt the wisdom of the 
fathers of under-drainage, and wish to decrease the fall 
to one and a half inches to the hundred feet or less, they 
can experiment, and are asked to report the results. 
Drains of this class are rendered worthless by various 
causes, but under this head only one will be mentioned, 
and it is the one by which more drains are ruined than 
by all others combined. It is the filling up of the tube 
with dirt and sediment from the water left in the sags 
after the flow has ceased. The cause of this is twofold, 
namely, an imperfect grade from head to outlet, and a 
fall insufficient to give the required velocity to the wa- 
ter insufficient to carry the element of obstruction away. 

Suppose we give the drain one-third the fall referred 
to as the least it is safe to use, and we use one inch in 
a hundred feet, then we have a fall of four feet and five 
inches per mile. Now refer to the levels taken in the 
survey of over one hundred miles of ditches, and we 
find it exceeds all but the rare exceptions, consequently 
it is more fall than can be found in this country at pres- 
ent. The corclusion is, this country does not furnish 
the conditions necessary to justify the construction of 
of a general system of under-drains. 


The lands in this county where tile drains can now 
be profitably constructed are along the Iroquois river, 
and the creeks that now have well-defined channels, 
and along the deep ravines putting out from them, as 
far as they have a channel of at least four feet in depth. 
These locations afford the required fall, so the water 
will clear the tubes of all sediment, and allew them to 
be laid below frost. These conditions are of first im- 
portance. 

French, in his work, says: ‘ Thorough drainage 
does not belong to pioneer farming, nor to a cheap, 
temporary system. It involves capital and labor, and 
demands skill and system. It cannot be patched up 
like an old fence, to answer the purpose from year to 
year, but every tile must be placed where it will best 
fill its office for a generation. The mistakes in tiling 
have cost millions of dollars to correct.” 

Where practicable, it is best to under-drain four 
feet deep. At this depth the advantages by wider 
drainage and the disadvantages by additional expense 
more nearly balance, and the tubes are below the roots 
of all kinds of crops. It will not do to construct this 
class of drains near any of the ‘ water loving trees,” 
such as willow, soft maple, poplar, ash and elm. The 
roots of some of the above varieties of trees have been 
known te enter the joints between tile at a distance of 
more than twenty yards from the tree, and in eighteen 
months completely obstructed it. 

After determining to try this method, the first step 
is to accurately ascertain the fall, from the head to the 
outlet of the drain, From this can be easily told what 
can be done with safety, and fix the grade or rate of de- 
scent per rod. This being satisfactory, the next step 
is to open the trench to that grade line and no deeper, 
and on that bottom make a bed for the tile, so that each 
one will join the next one, preserving a continuous 
hole of the same size throughout the whole line. 

A few weeks since, while in conversation with several 
intelligent and inquiring farmers on this subject, one 
asked the pertinent question, ‘‘ How shall I determine 
the fall,and how can I keep the true grade you speak of? 
At that moment a gentleman from McLean county, an 
entire stranger answered, ‘‘I am having a great deal of 
tile laid this season, and I first have the levels taken by 
an engineer at points four rods apart along the line at 
which points stakes are set with numbers on them for 
future reference ; a profile is made, the grade-line deter- 
mined, and the depth to excavate at each stake tu reach 
the grade marked on the profile ; then my man is ready 
to commence spade work.” ‘ Well, how does he keep 
the grade between these four-rod stakes? earnestly 
asked the farmer. “He commences at the outlet, at 
the stake ; there he sets a long stake, and to it he fast- 
tens a line at a point eight feet above the bottom of the 
drain tobe made. At the next stake he sets another 
long stake, and at a point eight feet above the bottom 
of the drain he ties the line, stretching it very tight be- 
tween the two stakes. This line then has the same de- 
scent the ditch is to have, and is just eight feet above 
it.” “But it will sag inthe middle,” interposed the 
hearer. ‘‘He then, with a sponge wets the line to 
give it more tension, or he props it up with light stakes 
to keep in a true line; then he enters the ditch, already 
nearly completed, and with a measuring pole, just 
eight feet long, measures down from the line to the 
bottom, testing every foot as he excavates. When the 
four rods are completed the tubes are laid, the upper 
one plugged up, the trench filled, and the same process 
is applied to the next, and all succeeding four rods.” 

The question was well answered, and the best method 
given by which the workmen are enabled to keep the 
required grade that I know of. There are several other 
ways of accomplishing the same purpose. One is by 
a series of sighting rods; others with the mammoth ma- 
son’s plumb, the plumb and square, a carpenter's level 
attached toa straight scantling, and several other de- 
vices more or less accurate and convenient in their 
use. 

Some have laid tile in ditches, being guided by the 
flow of water along their bottoms. This plan has aj; 
serious objection ; it is impossible to tell whether the 
fall necessary to keep the tubes clear of sediment is se- 
cured or not. The ditcher is sure there is a constant 
descent, but is unable to determine how much it is. 
The best time to do this class of work is when there is 
moisture enough in the soil to have it work easily, and 
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While we believe the above conclusion is correct, and 
is clearly sustained by the statement presented, there 
are many locations where, to a limited extent, the re- 
quired conditions exist. 

The first effort of the farmers remote trom the main 
and well-defined creeks in this matter of drainage, must 
be to open the natural secondary water-courses from the 
creeks back to their farms, with as great a depth as 
possible through their entire lengths, securing a depth 
of at least three and a half feet through the sloughs. 
After such open ditches are made, tile can be profitably 
oti laid, and not before. 

i It is reported in the standard werks on this subject 
€ that Scotland, in the early days of tile draining, lost 

t ten thousand miles of it by lack of depth and imperfec- 
tions in the general method of construction. England’s 
experience has been less disastrous, because in an early 
time the government loaned to the land-owners over 
t twenty millions of dollars for this purpose, and em- 
g ployed eminent engineers to plan and superintend the 
ty whole work. 












no flow of water along the channel while the work js 
in progress. 


In most soils it is almost impossible to make a good 


bed in which the tile will lay firmly. When the water 
runs it makes the bottom too soft to be nicely worked 
to the grade line. It is a business that requires skill, 
and should never be let by the job, and never done in 
ahurry. Every one must be placed exactly right, and 
be covered without displacement. One bad or imper- 
fect joint will soon ruin a whole line of drain, causing 
more expense in repairs than the labor cost in first con- 
struction. If an open ditch does not do the required 
or its usual work, the defect can be easily discovered, 
while with the tile it is otherwise. It being buried from 
sight, the defects can be ascertained and remedied only 
by digging it up, hence the necessity of care and skill 
through the whole process of the work. 


All variations from the grade decided upon should 


be avoided, unless it be to increase it. Any slight de- 
pression below or elevated above the grade line has in 
it an element of ruin. Suppose that in a drain of forty 
rods there is a depression equal to the size of the tubes 
for a distance of ten rods; when the flow ceases, this 
ten rods is full of water perfectly at rest, and the sedi- 
ment at once commences to settle to the bottom ; this 
process continues perhaps for a week, when there comes 
a storm and soon the flow commences. This is nota 
sudden and violent movement of the water, but gradual 
change from rest to motion ; the sediment is not much 
stirred up, and but very little of it moved. Ina tew 
days the flow again stops, the sag of ten rods is full of 
fresh water, charged with new sediment which com- 
mences to settle. This process goes on until the pipes 
along the depression are full of mud. This material is 
of that gummy nature such as is found in the bottom 
of sloughs, and it is not easily moved after it once set- 
tles. When a true gra‘e is preserved, when the flow 
ceases the the tube is empty, and alf light material is 
carried out with the water. 


(To be continued.) 
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NOTES ON TELEMETERS. 





BY PROF. R. FLETCHER, 
Thayer School Crvil Engr., Dartmouth College. 


Under the term ¢elemeter (rrAe, and pereiv to 


measure) are included all contrivances for determining 
distance without use of a measuring scale, as of a chain, 
tape or rod, upon the ground. The term s¢adia, some- 
times used, is a misnomer, and without significance in 
this connection.* The defects of ordinary chain and 
tape and difficulties in using them with satisfactory pre- 
cision for measuring distance, are well known. Mr- 
William A. Burt C. E., says:+ “It has been found by 
many trials that with two sets of chain-men, instructed 
alike in the proper manner of keeping the chain level 
and straight on the line, and of setting the tally pins 
plumb, as well as holding the ends of the chain to them, 
a difference has sometimes been make of 36 links, and 
an average difference ef 15 or 16 links to a mile, in 
common timbered land. But repeated measurements 
over the same line, by the same chain-men, and near 
the same time, will generally agree within 5 links.” 


It is often desirable to determine distances between 


points visible from each other more rapidly and ac- 
curately than they can be directly measured, but with 
no expectation of or desire for great precision; as on 
broken ground, over water-courses, in the numerous 
short and independent measurements of a topographi- 
cal survey etc. It is in such cases that telemeters are 
applicable. For brief general descriptions of various 
forms commonly used by surveyors, the reader may re- 


fer to ‘“‘ The Plane Table and its Use,” page 69 to 72 


and to Gillespie’s Land Surveying, art 375, by way of 


introduction. It is proposed, in these notes, to give a 
fuller statement of the principles involved and some 
supplementary facts and figures bearing on the question 
of the practical utility and comparative value of differ- 


*The stadium was an itinerary measure of length used by the 
“ bematists " or surveyors of Alexander and the Ptolemies; its 
precise is not known. Among the Romans it represent- 
ed 625 ft. = 606 ft. 9 inches, English. Chas. A. Schott, Ass’t. 
U. S. Coast Survey, remarks If “ or stadia has anything 
to do with length it reflects no it upon its re-introducer 
since we are sufficiently afflicted with varieus units of length 
and do not want to revive old ones, but rather to get rid of 





+See his work on “ The Solar Compass,” page 35. 






































ent telemetrical devices. and the range of their applica- 
tion.* 

Let OL represent a telescope and m and # the posi- 
tion of two horizontal lines in the focus of the objective, 
L. Visual rays from m and # and the optical centre 
of L will intercept the distance M N on a vertical rod 
at a distance P R from L. 

The telescope is supposed to be level and the ground 
nearly so. Let mn =a MN =A, PR =D and the 
focal distance of the objective be /”. 

Then, by similar triangles, 





eee eee ween eee 


a 

Eq. (1.) gives D for any observed value of A when /” 
and a@are known. But only the value of the ratio is 
required ; therefore, for a known distance, D’, observe 


MN=<A, whence . =— which is the value for the 
a 


ratio for all observations with the same telescope. 
The above formula has two defects: Ist, it supposes 


L constant. The space a is constant when the lines 


a 
are fixed; but f’ varies with the distance of the ob- 
served objects, very little, it is true, when the distance 
is greater than 50 or 60 metres, but enough to consid- 
erably affect the value of the ratio, since @ is small com- 
pared with f’. 2d. The formula determines distance 
from the objective, whereas it is generally required from 
the centre of the instrument. A correction is readily 
found by referring to the optical principles relating to 
lenses. 
The formula for a double convex lense is 
Se ae 
cl: 
St “— the principal focal distance. 


f 


From this, 


a" 
ee eeeeccecccessoece (2.) 
a 


Let & be the distance C R from the rod to the centre of 
the instrument, and r be the small distance C P; then 
k=D-+- 7, whence, by combination with (2.), 


k=aL+(f+n... - (3.) 


If the focus is adjusted by moving the eye-piece. r 
is constant; if by moving the object glass, r varies 


which, substituted in (Eq. 1.) gives 


rapidly ; but its greatest variations do not exceed a few 
centimetres, and are sensibly zero for & 7 50 or 60 
metres ; hence we may, without material error, consider 
that the term (f-+ 7) is constant. 





Formula (3) may be deduced geometrically by con- 
sidering that the property of principal foci is to collect 
luminous rays which fall parallel upon the lens. In 
fig. 2,O and O’ are principal foci of the objective L; 
hence OL =O’ L. Therefore parallel rays from 
the horizontal lines, mand #, converge at O’ and 
intercept MN on the rod. The space @ and 
angle MO’ N are constant. By similar triangles the 


distance from O’ to the rod is D—f= af, whence 
a 


D=aL+f,andD+r=A Lyn, as be- 
fore. 

We may also deduce a formula not involving a. Let 
§ represent the angle MO’ N= #0’ q; then we have 
Bits. cia a whence 

a= 
9 tama yotlt"). 

It will be borne in mind that A virtually expresses feet 

* The writer here acknow his indebtedness to the fol- 


lowing authoriti gg the reader who desires fuller infor- 
mation v0 8 . Article in Journal of neta? 


vol. LV "8. Lyman. saa 
Prof. F. D. Covenrebios, Tan jedi ae 


Ganet’s Physics, ; Silliman’s Physics, 
pra ra irlidet sig BF A a “ 
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and decimals (or metres and centimetres), and ac: 
a 





is the distance indicated by the rod. | 
| 


When the telescope is not level a double correction is | ; 


necessary, as appears from Fig. 3. First the observed 
reading, A. must be reduced to A’ =Acos @ nearly, | 
where the line of sight is supposed to bisect the angle 
subtended by A or A’. For exactness A’ should be de- 
termined so as to be perpendicular to the line of sight | 
instead of to the surface of the ground as shown in the | 
figure, but the error is too slight for consideration in 
view of the uncertainties of observation. | 

Next, the distance along the slope, 4, must be re- | 
duced to &° = &cos #. Substituting in eq. (3.) A cos 
@ for A, and multiplying both terms by cos %, we have, 


kcos =k =A f cos’ -+-(f +1) cos @. 


a } 
But (f+ 7) is a very small part of the entire dis- 
tance, and is generally not measured with minute accu- 
racy, so that the last term needs no correction and the 
formula becomes, 


k el cos? $+ (f+r) 
a 


It is evident from formule (3) and (4) that ‘fhe 


(4.) 
‘ 


distance indicated by the rod (A S on, when slope cor- | 
a j 


rection must be made, A f. cos ®) ts that between) 
a 


asus principal focal distance, 
({-+1r) must be added as a correction. 


portionally greater for shorter distances. For example, 
in a tortuous mine gallery, where each sight may be 
necessarily short, say 100 feet, or less, the neglect of this 
cerrection (which for an ordinary engineer’s transit is 
about one foot) would lead to an error of seven feet in 
seven sights, covering a distance perhaps less than 700 
feet. 

Writers on this subject explain methods of determin- 


; a. 
ing, with more or less precision, the values of — and 


(f/+r) of the formula. One method is to observe A on 
a carefully measured distance, D; then observe A’ on 
another measured distance, D’; substituting in eq. (3) 
we should have two equations containing the two un- 
known quantities sought, which may thus be deter- 
mined, but not precisely, since the point from which D 
must be measured can hardly be found, practically with 
exactness. Also a, f and r» may be measured directly 
by careful use of a finely divided scale and vernier. But 
all such refinements are more interesting than practi- 
cally valuable in common surveying. 

For all practical purposes f may be found with suffi- 
cient accuracy by focussing the telescope on a distant 
object and measuring with a foot rule as ordinarily sub- 
divided, from the ring of the object glass to the adjust- 
ing screws of the cross hairs. Also fer r measure from 
the objective to the centre of the instrument. 


Moreover, the entire term at i is determined, once | 


for all, by the graduation of ee rod, which is effected 
thus: From a plumb-bob suspended directly under the | 
centre of the instrument, measure forward on level 
ground the distance (/+-r); from the point thus found 
measure very catefully 500 or 1,000 feet (or 150 or 300 


meters), thus assuming A~- of the formula. Then 
a 


mark carefully the space on the rod subtended by the 
horizontal spider lines. Subdivide this into any con- 
venient number of equal parts and extend the gradua- 
tion up and down the rod. Probably it is better not to 
exceed 500 feet in this fundamental measurement, as 
longer sights involve increased uncertainties frum optical 
causes, which have been, or will be alludedto. The 
observation should be repeated several times to insure 
the utmost possible accuracy. A rod about 10 feet long 
and 3% Inches wide will do good service in most cases. 


the rod and a point as far in front of the object glass 


Hence, for precision, | 


The error of neglecting this correction will be pro- | 








If the lines in the telescope are fixed the rod must be 


| graduated specially for it, and the graduation should be 


made to suit the eye of the person who is to use the 
instrument most, for diflerent observers will not always 
| agree in reading the rod. 
(Te be ew 
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EXTRACT FROM REPORT OF BOARD OF 
STATE ENGINEERS OF LOUISIANA FOR 
THE YEAR 1876. 


“The paramount objection of leaving crevasses open 


| is the influence brought to bear upon the regimen of 
| the river from the suction of a crevasse, which has the 


effect of contracting and filling up by sedimentary de- 
posit the bed of the river below the break. From in- 
2. 
Bayley and this Department, it was found that imme- 
diately below the Bonnet Carre crevasse, after the flood 
had passed, a difference existed of forty-eight feet in the 
depth in sections above and below the crevasses, and a 
proportionate difference the 


strumental examinations made by the late G. 


in same cross-sections, 


| showing conclusively the filling up of the river below 


the crevasse to where this influence of suction disap- 
| peared. This contraction of the sectional area of the 
river will most certainly make itself felt when these 
crevasses are closed by levees and the full volume of the 
| flood confined within its proper space, the channel. 
This will cause an increase in the height of the fland. 





line. It will therefore be necessary previous to closing 
these crevasses to prepare the weak and low-crade 
levees to receive a greater volume of water against their 
| slopes than they probably ever had before.” 

CUT-OFF AT VICKSBURG. 

**On April 27, 1876, the neck of land opposite the city 
of Vicksburg caved in, and the rush of water at once 
poured through the opening so made, with a fall of 
about 2.7-10 feet, tearing away the banks and deepening 
the cut to such an extent that steamboats availed them- 
selves of the opportunity of a shortened route the same 
day, without hesitation. 

The caving banks below the new cut-off, caused by 
the shifted currents, has been very destructive, and new 
levees located and now being constructed at and about 
those places must be considered only of a temporary 
character, for until the curve of the river will properly 
elongate and adjust itself to its fall—velocity and vol- 
ume—no idea of any limit of destruction can be formed 
until a few years have elapsed. 

Hewson on Cut-offs says: ‘The current being regu- 
lated by the rate of fall, and the rate of fall between any 
two points being regulated by the distance between 
those points, the shorter that distance the higher will 
be the rate of fall and the more rapid will be the current. 
If the fall be four feet from the beginning to the end of 
a twelve-mile bend, then is the rate of fall in that wend 
four inches in the mile ; but if that beginning and that 
end be connected by a direct channel of four miles 
| across the bend, then is the rate of the fall increased to 
| twelve inches per mile. The velocity, all things else 
| being equal, increases directly as the fall, and hence 
| does this increase the velocity, all things else being 
| three-fold. Bat the momentum of the stream, all 
| things else being equal, increases as the square of the 
velocity, and consequently when the fall‘and velocity 
are increased one and a half times, the momentum is 
increased two and a quarter times, when it js increased 
two fold, the momentum is increased four fold. Im- 
mehse accessions of mechanical effect are thus seen to 
be evolved by cut-offs. Cavings of the most formidable 
character must be the consequence, and extending from 
j end to end of the increased velocity consequent on the 
cut-off—receiving, however, their greatest development 
in the cut-off itself—it is quite impossible to tell where 
they may begin or in what form of evil they may ter- 
minate.’ 

The many cut-offs that have occurred during the last 
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thirty years have so unsettled the normal condition of 
the river and caused so much evil, that it will be a long 
time ere the river wil] resume its wonted placidity. The 
Davis cut-off, thirty miles below Vicksburg, occurred 
in 1867. The river here has varied its course several 
times, and now the river runs in an opposite direction 
from what it did prior to to the cut-off, and the caving 
has been so extensive that immediately below Point 
Pleasant it has reached nearly 8,000 feet, squarely into 
the western bank, below said point, and now, nine years 
since the cut-off occurred, the banks are still caving 
rapidly, having carried away no less than three long 
lines of levees built, containing over 90,000 cubic yards. 
In the case of this cut-off the length of the bend so cut 
was about twenty miles, or a little over three times that 
of the new cut-off at Vicksburg. It is, therefore, to be 
presumed that the cut-off at Vicksburg being shortened 
a little less than one-third the length of that of the 
Davis cut-off, it will take about one-third the time for 
the river to resume its normal condition, and it is to be 
hoped that its destructive and pernicious effect will also 
be proportionately decreased. 

Xt does pot appear to me that Vicksburg will be iso- 
lated, or will suffer much from the cut-off, except, that of 
the increase of abrasion on her banks, just below the 
city, and a possibility of her steamboat landing being 
thrust a short distance below the present landing. But 
it does seem that the town of Delta will be the greater 
sufferer. The great sand-bar, caused by eddied and 
dead water immediately below the cut-off, on the Delta 
side, is gradually extending itself downward, as is also 
the caving of the bank, and shutting off all possible 
landings to the town. If this becomes a fact, the town 
of Delta will have to “ right about,” and change her 
front and landings to near the upper end of Grant's 
Canal, if its inhabitants desire to keep up their commer- 
cial intercourse with the outside world. 

There is little probability at present, I am glad to 
say, for any new cut-offs, and it is to be hoped none 
will occur before the present disturbed condition of the 
river, caused by cut-offs, will resume its normal condi- 
tion. The next cut-off likely to take place within the 
next fifteen years, will be at Duncan’s Neck, just below 
Waterproof. This bend is about sixteen miles around, 
and when it occurs, will be very destructive. 

The mistaken idea that cut-offs benefitted navigation, 
accelerated its overflow, etc., is fast losing strength, and 
no practical and professional man upholds it. To op- 
pose the laws regulating such rivers as the mighty Mis- 
sissippi, is almost beyond the power of the energy of 
the American Engineer, and it only becomes a matter 
of common sense, that instead of resisting its laws, all 
works should, on the contrary, accord with its natural 
elements.” 

CAVING BANKS, 


“Caving banks, the cause of which is, in many cases, 
difficult to to ascertain, and in some instances no appar- 
ent cause could be discovered; there is, nevertheless, a 
reason for it in every instance where caving commences. 
Remove sunken boats, snags, and all things obstruct- 
ing a free flow, and if possible prevent the occurrence of 
cut-offs, which have been shown to be so pernicious in 
their effects on the lower river, and the abrasive power 
of the current wil! greatly be reduced. 

I have examined the position of caving banks along 
the river, and have attempted to discover their origin, 
In most cases the caving was caused by obstruction un- 
derneath the water; that could be seen by agitated and 
turbulent water on the surface. Out of many cases one 
instance is sufficient to illustrate the idea: Above the 
town of Baton Rouge, and on the same bank, a fleet of 
coal barges is fastened near the bank, as a reserve for 
the coal yard at Baton Rouge. This fleet has been tied 
at that point for a period of several. floods, Gunwales 
are arranged in front of this fleet to ward off driftwood 
and support hawsers. The current striking this fleet 
and its protecting gunwales, is deflected obliquely across 
the river toward the bank in front ot the West Ba- 
ton Rouge court-house, causing it to cave. The levee 
has now fallen in, and we are forced to build a new 

evee around that cave at an expense of about $4,750 to 
the State. I have also noticed that at low stages of wa- 
- ter caving is caused im a great many cases from too 
much weight over the bank not supported by water. 
Especially is this case where new levees are built, form- 
ing a junction wiih the eld levees in front; a large 
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amount of earth is thus piled up at the junction. 
When it is known that a cubic yard of black loam weighs 
about 2,200 pounds, or a ton, and a ten-foot levee con- 
tains 1,500 cubic yards to each 100 feet, it is not sur- 
prising that the unstable bank of the river will give way 
under this enormous weight. The only remedy for this 
evil is to reduce the section of the levee so built to its 
minimum, and locate it in such a manner that the junc- 
tion of the levees will be at a distance from the edge of 
the bank, where the extra weight of the new levee will 
not make itself felt. 

It may be well to state here that a most damaging 
cave took place in the town Plaquemine on the 23d of 
this month. The cave occurred in the evening, and 
carried away about twelve buildings, fences, etc., and a 
front through the main portion of the town of about 
fourteen hundred feet, and in a horizontal depth about 
one hundred and forty feet. We have located a levee 
behind this cave, and along Bank street, and were 
obliged to throw out abont fifty buildings in order to 
secure any permanency to the levee. This cave was 
caused by an obstruction made in the mid channel, a 
little above the town, where a steamboat sunk many 
years ago, forming a nucleus for an island, which is just 
now showing its evil effect by deflecting the current to- 
ward Plaquemine and thus causing the bank to cave so 
disastrously. 

The State Engineers should be vested with discre- 
tionary power and means sufficient to cause all damag- 
ing obstructions to be removed, where their judgment 
would deem it expedient and safe from causing such 
evil.” 
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CONCERNING GAS. 





BY J. D. PATTON, HICKSVILLE, OHIO, 


“What is the matter with the gas? My bills are 
higher than ever ?” queries a consumer. 

“Then you burn more gas,” replies the collector. 

“‘T never was so careful before.” 

“That is what you all say, but our meters are correct 
and our prices have been lately reduced.” 

The above, by no means rare colloquy, leaves the in- 
quirer with a feeling that he is not fairly dealt with, and 
in his indignation he most likely does not notice that 
his inquiry was not really answered at all. But he goes 
away with his money behind him, and his grievance still 
before him. He feels sure that something is wrong— 
just what it is he does not know—those meters always 
did have a bad reputation, and perhaps the company 
sell air as well as gas. 

Not being a scientific man he does not know that 
there are many ways of making gas “ too thin,” without 
the expedient of mixing air in it. 

Not being one of the ‘‘early settlers” he does not 
remember the “ capitalist” who came to the growing 
village years ago with a splendid scheme—to invest his 
imaginary cash in a gas works—who only out of kind- 
ness received subscriptions to the stock that his mag- 
nanimous heart would not permit him to retain, and 
who, finally, went away leaving behind him an ill-con- 
structed gas works, with a set of leaky mains anda 
huge fictitious value. But that was the start. Interest 
had to be paid on a supposed value quadruple the real 
cost, and the losses by leaky mains made good at the 
same time. Under these circumstances, what more 
natural, or mere commercially human, than to charge a 
high price for the product ? 

In those good old times, to ask was to receive—for 
gas,;at least—because the economic equivalents were the 
tallow dip, or darkness. Sperm, lard oil, and wax were, 
and are deaer lights than poorest gas at highest prices. 
Those good old times lacked many things that now are 
almost household gods; among them, kerosene. By- 
and-by science came, saying, we will get oil out of coal 
instead of from whales, and science’s promise was 
scarcely fulfilled when fortune told of the oil that grew 
in the earth, and— 

Well, its a prosy case—a cent’s worth of oil is good 
for an evening's light. The alternative for gas now is 
kerosene. Cheap, brilliant and reasonably, but not alto- 
gether safe, it will answer very well as a substitute, and 
the high prices of the over-valued gas works product 
must suffer a concession. It comes, but unfortunately 
it is thus: Four dollars per thousand is reduced pub- 
licly and ostentatiously to three dollars, but quietly and 
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simply the standard is reduced from sixteen to twelve 
candles. This satisfies the public mind, for awhile, 
without reducing the gas bills, because so much more 
of the debased gas is needed to give the required light. 
After exercising on the problem of why gas at three 
dollars per thousand costs as much as at four dollars, 
and almost giving it up as an imyenetrable riddle, an 
inkling of the facts reaches the public mind. and they 
demand another reduction in the price of gas. “ You 
may burn kerosene” says the gas company, and the 
people do as they are told, till the company is sorry for 
the loss of cash, and the peaple are sorry for the grease 
spots on the books and carpets. Then the company, 
which, we remember, was not born of honest parentage, 
having learned a new trick of trade, exercises the arts 
of its heritage, and comes forward, in response toa 
threat of extinguishing street lamps, perhaps, and 
profiers (beware of the Greeks when they come bearing 
gifts) the desired reduction in price, and proves by the 
help of a newly invented apparatus that its gas, just re- 
duced in quality to correspond with the last reduction 
in price, is as good as ever it was! 

That is about where the matter stands now. ‘To ex. 
plain briefly: A gallon of oil will give as much light 
as about 300 feet of good gas. or 500 feet of poor gas 
The 500 feet can be made as cheaply by the gas com- 
pany as the 300 feet, by simply heating the retorts more 
highly, and allowing the coal to remain in longer ; or by 
using inferior coal; when this is done it overbalances 
almost every effurt to economize that the consumers can 
make. 

The common error of trying to save gas by reducing 
the size of the burners, instead of using larger burners 
at reduced pressure, frequently prevents gas consumers 
from obtaining even the modicum of light that the cus- 
toms and prices of the company permit. 

It is noticeable that the /argest companies, and the 
smallest ones, are more fair in their dealings with cus- 
tomers than the intermediate ones. The large ones fre- 
quently using special means to keep the quality of gas 
up to a stated standard ; and the smallest ones, lacking 
the means or skill required to make the large yields of 
gas per pound of coal, as a consequence produce gas of 
a more nearly uniform quality. 

ee 


CULMINATING POINT OF MODERN TUN- 
NELING. 





We have traced the history of tunneling through its 
ancient record, down past the time it lay in abeyance 
during the dark and the middle ages, up to its revival 
by Riquet in the 17th century ; and thence to the first 
great advance made in modern times in the art, when 
Brunel demonstrated the practicability of soft-ground 
tunneling on a large scale ; and we have seen how the 
number of tunnels was substantially increased by the 
introduction of steam and the consequent rapid growth 
of railways. 

The last and grandest step in tunnel construction, 
however, has been made during the latter half of the 
present century, by the introduction of high explosives 
and machine rock-drilling. For nitro-glycerine we are 
indebted primarily to Sobrero; but it was Nobel who 
practically found the key to its application by his inven- 
tion of exploders; then by his subsequent use of nitro- 
glycerine in the form of dynamite, he has shown us how 
to chain and guide the wild forces that once seemed too 
strong for control. And, last and greatest discovery of 
all, to Couch, of Philadelphia, we owe the machine 
rock-drill, or rock-drills. He it was, who first demon- 
strated that rock-dnlls could be driven by mechanical 
force ; and it is a striking fact that this greatest advance 
in what we have shown to be one of the oldest arts of 
the old world, rock excavation, should have been made 
in the new world of America, the Jand that was dis- 
covered only forty-two after Anne of Lusignan, in 1450, 
gave the signal for the revival of tunneling in modern 
times. 

It is worthy of note that this art of tunneling has 
gone in past ages hand in hand with the higher civili 
zation of each era. As a people becomes more civil- 
ized, its civilization can be gauged by its progress in 
tunnel construction, and whatéver be the particular 
motive, the result is always the same. Thus we have 
seen the religious fanaticism of the Egyptians and Hin- 
dus manifested ia their grottos and rock-cut temples— 













the more practical bent of the Assyrians shown in their 
tunnels and archways. Later, with the Greeks, the re- 
ligious idea becoming blended with the esthetic, we 
find no longer tunnel-building associated exclusively 
with religion, but the progress of the age is shown in 
the drainage tunnels of Lake Copais, the Samos Tunnel 
and others. Then with the grand public works of 
Rome, tunnel-building reached its culmination in an- 
cient times. As civilization went down in darkness, 
from the decadence of the Roman Empire to the Re- 
naissance, so we see all through the dark ages no evi- 
dence of tunnel cons'ruction on a large scale, except in 
the crypts and cloisters of those days. Finally, with 
modern civilization, we have tunneling in its last and 
greatest development, and we see that in proportion to 
the civilization of a people will be found their develop- 
ment in this art. This is most natural, for, of all 


branches of construction, it is one of the most difficult. 
A barbarous people may, perhaps, develop a high de- 
gree of perfection in the mere art of open-air building, 
where stone can be piled on stone, and rafter fitted to 
rafter, in the light of day; but it takes the energy, 
knowledge, experience, and skill of an educated and 
trained class of men to cope with the unknown dangers 
of the dark depths that are to be invaded by the tun- 
nel-man.—From Drinker's Treatise on Tunneling. 
OO 


THE PRESERVATION OF RAILROAD TIES. 





The Railroad Gazette publishes the following letter 
addressed by Mr. Clemens Herschel, Civil and Hy- 
draulic Engineer, to Mr. Edward R. Andrews: 

“In answer to your inquiry, I will repeat what I 
said at a recent meeting of the Boston Society of Civil 
Engineers, on the subject of treated and untreated rail- 
road ties. I have been of the opinion for some Io or 
12 years, that the frequent remark that ‘ railroad ties 
will wear out (7. €., cut through) before they will rot out’ 
is an incomplete and misleading statement, as it is usually 
made. It supposes that treated {creosoted, kyanized, 
burnetized, etc.] railroad ties will wear and cut the 
same as untreated ones, whereas the fact is, as shown 
by the records of foreign railroads, beyond dispute that 
treated ties wear longer, do not cut through so quickly, 


WATER SUPPLY OF 


BOSTON. 





(Continued from page 96.) 
THE MAINS AND DISTRIBUTION. 


The city of Boston is supplied from its distributing reservoirs by three 
iron mains, 86 in., 80 in. and 40 in. in diameter,—the two former were the | 
first in use, the latter was laid in 1859,—all starting from the effluent gate- 


house of Brookline reservoir. 


AMERICAN CITIES. 
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and hold the spike longer than untreated ties. I have 
my own explanation of the fact, but whether the same | 
is correct or not is really a matter of no special impor- 
tance. What we are after are the facts. Still, I will | 
give the explanation that I have arrived at, for my own | 
satisfaction, submitting the same to criticism. It is that, | 
after all, what we call ‘cutting through,’ ‘wearing out,’ 

‘refusing to hold the spike,’ etc., in railroad ties is noth- | 
ing more or less than rotting, with this single distinc- 

tion, that it is a local rotting, a decay in certain spots 


and places only, and not that of the whole body of the | 
tie ; ond that therefore, a treated tie, which resists decay | 


better, any and everywhere, within it and on its surface, 
will wear longer, cut less, and hold the spike longer. 

* The first time I had occasion to reason in this man- 
ner was in observing the dropping down into the ties 
of the cast-iron chairs of a piece of * English’ double- 
headed ruil-track on the Boston and Albany railroad. 
The chairs were frequently an inch and an inch and a 
half imbedded in the tie, and the cup so formed was 
filled with water after every slight rain or heavy dew, 
and it seemed to me plain that this concentrated wet- 
ting and drying in that spot could not fail to rot the tie 
faster right under the chair than elsewhere ; and adding 
that to the pounding action of the traffic over the road 
in the same spot, it made clear to me why the tie wore 
out before it rutted out, and at the same time satisfying 
me that a properly ‘ treated tie’ would behave better 
under the same circumstances.” 


>_> 


CORRESPONDENCE, 





Editor ENGINREKING News: 


Sir.—Will you please give place to the following 
formule in your valuable papet. I have used them ex- 
tensively in practice of civil engineering and know they 
will give correct results if correctly worked out. Given: 
three sides of a plane triangle; required: the angles 
and distances x, y, and z, 


(d? + a%) — B_ 


Ist. — = %e 
. 2d o 
RY acl 
ad. er) =" =y 
2 

Also, a? — x? = z* e+y=d. 
Or, #®—y'=3 

y= 


* Nat. cosine, angle A. 
a 


At the junction of Br 
into Brighton. 

At Exeter street, a 1 
street. 











i Nat. cosine, angle C. 


180° — (A +C) =B. 





The following will befound to give the area of circu- 
|lar segmeats by a much shorter method than that of 
| taking the area of the double triangle from that of the 
| sector, while the result is almost identical with the latter 
method, which, of course, is absolutely correct. 

Given: In a circular segment the distances of chord 
| B D, and ordinate O, required area «f segment B DC. 





sia = area BDC. 
2BD 


or, to express the above in words, Take ¢wo-thirds of 

the “chord into the ordinate, add to quotient the cude 

of the ordinate divided by twice the length of the 

chord, Cuas. W. Drakg, C, E. 
LAWRENCE, Mass., April, 1878. 





ighton avenue and the Mill-dam, a 12 in. pipe takes 


6 in. pipe connects, and also a 12 in. on Beacon 


| At Arlington street, a 12 in. pipe supplies Arlington street ; at Charles 


street, a 16 in. passes th 


the above 12 in., passing 
| 


mately connecting with the 30 in. Beacon Hill main. 


rough Charles, reducing in time to 12 in., and ulti- 
A 12 in. pipe leaves 
through two prominent thoroughfares. 


Returning to the corner of Brookline avenue, we may mention that three 
gates control the mains at that point. 


From the corner of Brookline avenue 

















































When the gate-house was built, an extra 30 in. outlet was provided, and 
it being considered unsafe to remove it to substitute a 40 in., the 40 in. main 
is connected with it, and on the taper connection there is a 20 in. inlet, 
now capped, which can be continued through the masonry bulkhead above 
the 30 in., if the supply be insufficient. Stop-cocks are attached to the mains 
just outside the gate-house. After leaving the gate-house they pass into 
Boylston street, in an easterly direction to the city. The 30 in. is on the 
north ; south of this comes the 36 in., then the 40 in. A few hundred feet 
from the gate-house, these mains connect with a 48 in. pipe leading from 
Chestnut-Hill reservoir. 

In a chamber near the road are three gates, each of which by means of 
branches connects the 48 in. pipe with one of the above mains, so that the 
supply from Chestnut-Hill may be cut off or let on as required from either 
of the mains. This conection prevents the head being suddenly drawn down 
in the distributing reservoir by an unexpected draught on the mains. A 48 
in. gate, the largest on the works, to shut oft water from the 48 in. main, is 
situated a little further back, and was put in in 1874. Between Brookline 
reservoir and these connections, there is a gate on the 30 in. pipe, to allow of 





the 36 in. and 30 in. pipes continue along Tremont street, passing under the 
Boston and Providence R. R. near the Roxbury station. There a 24 in. takes 
off for the supply of the Roxbury and Dorchester districts, and the higher 
service of the city. This will be further noticed. At Dover street, three 
miles and two-thirds from the reservoir, the 36 in. is reduced to 80 inches, 
and at that place a 20 in. main is taken from the 36 in. to supply South Bos- 
ton. Two gates are fixed here on the 36 in. main. The two 30 in. mains 
now continue through Tremont street to Boylston, crossing the Boston and 
Albany R. R. on a plate-iron bridge. From this point the original 30 in. 
branches off into the Common towards Beacon Hill, and the other joins the 
40 in. main, as already described. 

A 30 in. branch passes down Boylston street to Washington street, where 
it reduces to 24 in., and running north supplies the northern part of the city 
proper, joining the 30 in. from Beacon Hill in Bowdoin square. At Hay- 
market square, a 20 in. pipe takes off the 24 in. and goes to East Boston. 

From the 36 in. main nearly all the distribution connections are made. 
The 30 in. was used for high service, after its introduction, until the 20 in. 
high service pipe was laid in 1874; before the introduction of high service it 
was used to supply Beacon Hill; it, consequently, has few connections and 


the emptying of Brookline reservoir without interfering with the supply | those only at important points. 


from Chestnut-Hill. 


On the 36 in. main there are, besides what have been noted, two 16 in. 


The three mains continue through Boylston street, Brookline, to the cor- | and some nine 12 in. connections, besides the necessary gates and “ blow-offs.” 


ner of Brookline avenue. 


After arriving at Boylston street, the 30 in. main turns into the Common, 


At the corner of Brookline avenue the 40 in. pipe passes under the other | connecting with the 40 in. low service and the 16 in. high service, so that in 


two, continuing along the avenue, the Mill-dam, Beacon street, crossing 
Charles street, and passing under the entrance on to Boston Common to the 
corner of Boylston and Tremont streets. On Boston Common the three 
mains connect. 

The following supplies are taken from the 40 in. pipe on the route above 
mentioned : 

On the Common, a 12 in. pipe runs to the Frog-pond. 

At Longwood avenue, two 12 in. pipes supply Longwood. 


case of accident to the high service west of this point, the 30 in. can be used 
as such. 

A 16 in. pipe leaves the 40 in. at Boylston and Tremont streets, running 
northerly, and reducing to 12 in. connects with the large main in Bowdoin 
square. 

On the 24 in. stated as passing along Washington street, there are three 
20 in., three 15 in. and eleven 12 in. branches, connected with which are the 
systems of smaller pipe to supply the several neighborhoods. 
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BEACON HILL HIGH SERVICE. in. connection with the 24 in. main in Roxbury street. A 16 in. force main 


The Beacon Hill district, comprising about 48 acres, and which necessi- | through Elmwood, Gardner and Centre atrects and Fort avenue leads to the 
tated a high service supply, is furnished by a 20 in. main taking off the 24 | 8tand-pipe. From this 16 in. a 24 in. pipe branches off at Centre street to 
in. main from Parker Hill reservoir. At Berkeley street the 20 in. pipe re- | Parker Hill reservoir; from this at the junction of New Heath and Pynchon 
duces to 16 in. in diameter, and continues across the Common to Beacon | §treets a 20 in. main for the high-service of Beacon Hill and South Boston 
Hill. This main was laid in 1874. Before the 20 in. main was laid the sup- | t#kes off, from which, when near the engine-house, a connection is taken to 
ply was afforded by the 30 in. main already mentioned, which was used | the pumps, securing thereby another force-main. Near the reservoir a 16 in. 
entirely for that purpose. pipe passes away in a southwesterly direction for the high service of West 
Roxbury. The high service distribution is extended by 16 in. and 12 in. 
mains connecting with smaller pipes throughout the district. 

DORCHESTER HIGH SERVICE. 

Dorchester receives its supply from a 16 in. main leading from the stand- 

pipe, reducing to 12 in., at which size the mains extend. 
DORCHESTER LOW SERVICE. 

This supply is derived from the 24 in. main, before mentioned as passing 

through Roxbury, terminating at Dorchester avenue. The principal mains 


throughout this locality are 12 in. and 6 in., the 12 in. traversing the main 
streets. 





































SOUTH BOSTON LOW SERVICE. 

This service is supplied by two 20 in. pipes. One of these, taking off 
from the 36 in. main, crosses the Fort Point channel at the Dover street 
bridge ; the draw is passed by a siphon, the distance between the arms of 
which is 41 feet. A trench was excavated into the hard bottom of the chan- 
nel, 3244 feet below the top of the bridge, and the siphon was laid in a box 
filled in with hydraulic cement. This main in its route also crosses the Old 
Colony and the New York and New England railways, and runs to the reser- 
voir on Telegraph Hill. The second 20 in. main leaves a 24 in. in Dorchester 
and passes to the reservoir on Telegraph Hill, crossing, en route, the Old 
Colony R. R. The two mains connect at the corner of Atlantic and Thomas 
streets. 

The reservoir is not now used, as previously stated. 


BRIGHTON LOW SERVICE 


is supplied by a 16 in. main connecting with the 40 in. pipe on Beacon street. 
This pipe crosses the Boston and Albany R. R. in Brighton avenue, by means 
of an iron bridge of two continuous plate girders, each 13871 feet long. 

The principal mains are 12 in., reducing to 8 in. and 6 in., and traversing 
the district where required. 


SOUTH BOSTON HIGH SERVICE. 


This service is fed by a 12 in. pipe leaving the 20 in. high service pipe in 
Boston proper at Berkeley street, and connects with the South Boston high 
service pipes opposite the reservoir. This pipe crosses the Fort Point chan- 
nel at Dover street bridge, with an inverted siphon. The siphon is made of 
16 in. pipe, and is laid in a box surrounded by concrete. 


BRIGHTON HIGH SERVICE. 


The high service is temporarily supplied by means of two small pumps 
and a reservoir, drawing their supply from a low service 12 in. pipe in 
Brighton. The force mains are 12 in. and 8 in. in diameter, and the supply 
mains are 12 in. and 6 in. in diameter. 

The main lines of pipe can be traced on the maps of the Boston Water 
Supply, Plate 1; but the scale precludes the possibility of showing the net- 
work of pipes belonging to so extended a system of water works; nor, indeed, 
would such a map be of any considerable service, for, in the inception of so 
large a scheme, whatever is designed or contemplated is framed on the basis 
of possible requirements and contingencies, any deviation from which, after 
jts completion, necessitates again adapting the existing means to the modified 
end. Such a map will therefore present innumerable flaws in arrangement, 


which might have been obviated if the necessities of the case could have been 
anticipated. 


EAST BOSTON. 


This district is supplied by a 20 in. main which leaves the 24 in., in Bos- 
ton proper, in Haymarket square. On its route to East Boston it crosses 
Charles river, over the Warren bridge, passing the draw by an inverted siphon 
having a dip of 36 feet and a distance between the arms of 39 feet. It con- 
tinues through Charlestown, where it has two connections with the Mystic 
works, and crosses to Chelsea over Chelsea bridge,» where it passes under two 
draws. At the southerly draw the siphon dips 34 feet with a length of 50 
feet ; at the northerly draw the dip is 42 feet 5 in. and the distance between 
the arms 50 feet. All the siphons are enclosed in wooden boxes and pro- 
tected with concrete. 

In Chelsea this main has two connections with the Mystic works. 

From Chelsea it passes to East Boston across Chelsea creek to Brooks 
street. The creek is crossed by means of flexible jointed pipe, 461 feet long. 
The flexible portion of the pipe was laid in a trench, dredged to about six 
feet in depth, and covered with clay and gravel to protect it. The creek 
itself is about 1,600 feet wide. The flexible joints were movable only ina 
vertical plane, and were adopted by Mr. Wm. 8S. Whitwell, the engineer. 

In August. 1870, a leak occurred in this pipe. In 1871, a new main, 24 
in. in diameter, was laid across the creek, and connected at each end with the 
20 in. main ; the old leak was then repaired. The new main was laid with 
a ball and socket joint, movable only in a vertical plane. 

From Chelsea creek the main passes on to the reservoir, whence the dis- 
tribution takes place through a 16 in. pipe, from which 12 in. pipes lead away 
into the principal thoroughfares. The supply main, 20 in., has a connection 
with the distribution independent of the reservoir; 6 in. pipes are used in 
nearly all the other streets not supplied with 12 in. mains. 


DETAILS. 


We now come to the length of the various pipes comprised in the distri- 
buted system of the city of Boston, together with particulars concerning the 
appurtenances thereto. 

The report for the year ending April 30th, 1877, gives the total mileage 
of pipes in Boston, to be 341 miles 4,800 feet of all sizes, and valves or stop- 
cocks at 3,652 in number. Besides this there were in all 3,874 hydrants of 
various descriptions, 1,082 meters, and 42,474 services. 

The yearly report for 1877-78 not being yet published it is impossible to 
give details of that year’s additions, more than to say that about 11 miles of 
pipe were laid with the necessary adjuncts. But returning to the year 1876- 
77, the statement shows that 115,369 feet of pipe were laid, with 213 stop- 
cocks; analyzed this gives 120 ft.—48 in., 1027 ft—16 in., 47,503 ft—12 in., 
22,789 ft—8 in., 42,322 ft.—6 in., 1,608 ft—4 in.; there are represented in 
the total number of stop-cocks, 3—20 in., 2—16 in., 53—12 in., 23—8 in., 
116—6 in., and 16—4 in. Of hydrants 252 were established and 15 aban- 
doned. There were 1,149 new services run of a total length of 30,888 feet, 
averaging close upon 27 feet each, in length. 

Before proceeding further, it would be as well to define the limits of 
Boston as governing the quantities detailed above, and the further details 
connected with this portion of the subject. 

Boston, in the above regard, comprises the following districts or locali- 
ties: Boston proper, Brookline, South Boston, East Boston, Roxbury, Dor- 
chester, West Roxbury, Brighton and such portions of Newton and Need- 
ham as contain pipe connected with the Boston Works. 

Exclusive of the above, and belonging to the Mystic Department, but un- 
der the control of the Boston Water Board, are Somerville, Medford, Charles- 
town, Chelsea and Everett. These will be treated of in the space devoted to 
the Mystic Department. 


DEER ISLAND. 


An island in Boston harbor upon which the city reformatory institutions 
are located, is supplied from the East Boston mains by a 10 in., reducing to 
an 8 in. pipe, crossing Shirley Gut by two 8 in. flexible jointed lengths of 
pipe. The two lines were laid as a precaution, so that one could be used if 
accident happened to the other. The flexible joints are of the patent of John 
F. Ward, of Jersey City, and were put together on shore and hauled into 
place by a cable and windlass on Deer Island. The distribution on Deer 
Island is through 8 in. pipe ; 4 in. is used only for “ blow offs.” 


ROXBURY LOW SERVICE. 


This service is principally supplied from the 24 in. Dorchester main, leav- 
ing the 30 in. and 36 in. near the Boston and Providence R. R. crossing. One 
12 in. branch leaves the 24 in., also near the crossing, and passes through 
Roxbury by the side of the 24 in. on its way to Dorchester ; and the 12 in. 
branch from the same point crosses the railway and passes up Tremont street 
by the side of the large mains. These two 12 in. mains have 12 in. connec 
tions at various points, one of them again connecting with the 24 in. It is 
useless to follow the ramifications of the system through Roxbury; occasion- 
ally the mains become connected with the other services, thus preventing 
isolation of any particular district—12 in. pipes are laid throughout the prin- 
cipal streets in this part of the city. West Roxbury is served by mains in 
connection with Roxbury proper as above. 


PIPE. 


The pipe used by the Boston Water Works is of cast iron “of such a 
character as to make a pipe strong, tough, and of even grain, that will satis- 
factorily admit of drilling and cutting, and shall possess a tensile strength of 
at least 16,000 Tbs. per square inch.” 

The pipes are coated with coal-pitch varnish applied according to Dr. 
Angus Smith's process. Both the pipe, before immersion, and the bath are 
heated to 300 deg. Fahr., and the casting is allowed to remain immersed for 
30 minutes. : 

All pipes are tested by water pressure to 300 tbs per square inch. 

; (To be Continued.) 


ROXBURY HIGH SERVICE. 
The pumping engines on Elmwood street take their supply through a 16 
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Wuat has become of the American Society of Civil 
Engineers? Are they doing any thing—are they pub- 
lishing any thing—are they discharging their social func- 
tions? We have not heard anything of them for a long 
time. 








REAR ADMIRAL ROGERS, Superintendentfof the Naval 
Observatory, has made arrangements for observing the 
transit of mercury, May 6, and the Western Union 
Telegraph Company will transmit Washington time sig- 
nals throughout the country from the Ist to the 5th of 
May for astronomers and others observing the transit. 








Aas, poor Keely. Mr. J. B. Knight, Secy. Franklin 
Institute, after a lengthy investigation, pronounces the 
motor a fraud, and the famous water gas, compressed 
air. A gullible public still awaits more wonderful in- 
ventions of the lift-yourself-over-the-fence-by-the-boot- 
straps order, in which to invest its capital. 





CHARLES FRANCIS ADAMS, JR., Albert Fink and 
Judge Thomas Cooley—the first well known as an emi- 
nent political economist and railway commissioner, the 
second as authority on all matters relating to railway 
transportation, and the third as eminent jurist and 
authority on constitutional] law—named in House bill, 
by Committee on Railways, as commissioners to adjust 
the traffic difficulties of the Union Pacific and Kansas 
Pacific railways. It did happen, and in the present 
House, too. Who can tell by the appearance of a frog 
how far he can jump? Who can say there is still no 
good in Israel? 





On the 3d inst. Judge Rodgers, of the 5th district 
court, Louisiana, refused the mandamus to compel the 
Governor to sign the State bonds in aid of the New 
Orleans Pacific—$2,000,000 in amount—recently author- 
ized by the Legislature. The case was brought before 
the court by agreement of all parties concerned, in 
order to test the constitutionality of the act, the State 
debt being near its limit. The case on appeal is fixed 
for hearing before the Supreme Court on the 16th inst. 
For the interest of Louisiana it is hoped that the decision 
will be favorable to the issue of the bonds, as the New 
Orleans Pacific is of vital moment to the State. 





IT was lately proposed by a “childlike and bland” 
member of a Philadelphia council committee, in a recent 
letting for supplies for the Fire Department, including 
articles from a horse-brush to a section of hose, to 
award the contract toeach of the bidders for the ar- 
ticles on which each was the lowest. It was argued that 
no contractor would bid under such conditions and av- 
cordingly the contract was awarded to the lowest bidder 
for the articles in the aggregate. The member is proba- 
bly not aware how articles are sometimes put in bids to 
a limited amount to be bid on at a high figure, the 
quantity of said articles to be afterwards increased to 
the contractors profit. Of course contractors would ob- 
ject and also most city officials. 





SENATOR Booru, of California, has prepared a bill de- 
fining the nature and extent of the ownership an indi- 
vidual may acquire in water. It provides that “the 
fresh waters of all rivers and streams with a flow of 
more than 50,000 gallons per day, and of all lakes and 
ponds of more than one acre in area, upon the public 
lands of the United States, are hereby reserved for the 
free and common use of the inhabitants of the State or 
Territory where the same are situated,” etc. The order 
in which claims to its use may be maintained are: first, 
for drinking, then domestic purposes, and lastly, irriga- 
tion and manufactures after other purposes are served. 
No private property or ownership is to be allowed to su- 
persede or pervert against “said common rights.” The 
right is reserved to the State to make reasonable regula- 
tions. The benefit of some such general law, for the 
whole country is too obvious for discussion. To any one 
who has looked up the laws in regard to rights in water 
im streams some simpler and more just regulation is 
apparent. 








OwING to the present unstable condition of the Eddy- 
stone lighthouse, it has been proposed to remove the 
rock entirely rather than rebuild the structure. The 
engineer of the Corporation of Trinity House reports 
that to remove the rock toa safe navigable depth of 


£120,000. 


of the 4th, but was adjourned to 2 P. M. of the 5th. On 
the 8th Judge Elliot delivered a lengthy decision, con- 
cluding that he finds nothing in the petition that will 
allow him to interfere without violating well-settled 


discretion as to the decision and the methods of reach- 
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seven fathoms at extreme low water, an area of 100,000 
square yards will require blasting, and the quantity of 
rock to be removed would be about 1,750,000 tons. The | 
blasting of the Hans Deeps to the same depth would 
give an additional 250,000 tons, or a total of 2,000,000 
tons, estimated to cost £500,000. The Corporation 
considers this light one of the most important marks in 
the English Channel, lying as it does some nine miles 
from land, and marking the approach to the important 
naval station of Portsmouth. They consider the rock as 
a natural foundation for a light-house, and recommend 
that the rock washed away be replaced, and the founda- 
tions made secure, and that the present light-house be 
encased in such a manner as to raise the light to 130 
feet above extreme high water—all estimated to cost 


construction, (it always seemed to us as if the estimates 
were excessive, as providing for unnecessary structures, 
etc.,) seemed to excel the othérs in merit. It is the 
lowest pass yet found across the Isthmus, and we believe 
a canal can here be constructed with the lowest summit. 







































THE River and Harbor Bill was reported to the House 
on the 3d inst., recommitted and ordered printed. All 
the items are not yet known, and the aggregate amount 
of the bill will probably remain a secret until it is re- 
ported for definite action. The amount is larger than 
for several years past, being about $7,000,000. Various 
portions of the bill have been published, and we have 
taken pains to collate the results as far as possible. The 
bill distributes the appropriation with more than ordi- 
nary judiciousness, containing several large items which 
will push many existing projects well toward completion. 
It will probably be necessary to reduce these larger 
items and distribute them over many local improvements 
in order to secure the necessary votes for the passage of 
the bill, but there is a bare possibility of its being passed 
as reported, under a suspension of the rules. 

Among the larger items we notice the following: 
Hell Gate, N. ¥Y.—$ 400,000 ; Delaware river—$100,000 ; 
Savannah, Ga.—$70,000; Galveston, channel in bay 
and entrance—$200,000 ; St. Mary's river and canal— 
$175,000; Harbor of Refuge at Sand Beach, L. H.— 
$100,000; Detroit river, Lime Kilns—$100, 000; Cleve- 
land, Ohio, $100,000; Buffalo—$80,000; Tennessee 
river above and including Muscle Shoals—$315,000 ; 
Fox and Wisconsin rivers—$225,000; Illinois river—~ 
$75,000 ; Great Kanawha river, Va.— $200,000. These 
large items are mostly for individual works, eminently 
of national importance. 

The appropriation for the interior of the country is 
more than usually large, about $2,500,000 being given 
to the Mississippi and its tributaries. Of this the Ohio 
with its tributaries, including $420,000 to the Tennessee 
and Cumberland, gets $770,000, in which no mention 
is made of the Davis Island dam below Pittsburgh 
The Mississippi above the mouth of the Ohio gets 
$964, 500, including $180,000 for operating snag-boat in 
the Mississippi and Arkansas rivers. The lower Missis- 
sippi gets only $90,000—$40,000 each for Memphis and 
Vicksburgh, and $10,000 for surveys at the mouth. 
This is in deference to Senator Cockrell’s bill, which will 
provide a special appropriation for this portion of the 





A PETITION to enjoin the State House Commissioners 
of Indiana from entering into contract with Edwin 
May, the architect whose plans have been selected, was 
filed in the Superior Court at Indianapolis on the ist 
inst. The bill charges interference by the Board with 
the experts, and that the latter had condemned May's 
plans as unsafe. It was also charged that a proper ex- 
amination of the estimates of but two plans out of 
twenty-four was made. The hearing was set at 9 A. M., 


principles of law. The experts were appointed to aid 
by examinations, tests, etc., and the judgment rests 
solely with the Commissioners as the legislature con- 
templated, and without power of revision except by the 
legislature. The Commissioners were vested with sole 


ing it, always supposing that the examination of the 
competing plans was critical and thorough. At the con- 
clusion of the decision leave was granted to amend the 
petition and the amended complaint was filed in the af- 
ternoon. It charges that Commissioners did not ex- 
amine all the plans. So it appears the end is not yet. 
We shall of course be glad to have the matter definitely 
settled, and it would indeed be astonishing to find that 
so wise a commission had jumped out of the legal en- 
closure. We are sorry that so many circumstances in- 
dicate that the commission has performed its duties 







neither wisely nor well—to say nothing of the grave sus- 
picion of far worse action than that due to ignorance and 
wilfulness. 


REAR ADMIRAL AMMEN, president of the board to 
consider the most feasible route for an inter-oceanic 
canal across the Isthmuses of Darien, Panama and 
Nicaragua, on the 5th inst. writes to Judge Daly, Presi- 
dent of the American Geographical Society, New York, 
giving the results of the recent surveys, chiefly by the 
French, which affirm the correctness of the surveys pre- 
viously made by officers of the U.S. navy, and which 
had been questioned by civil engineers who arc members 
of the French Geographical Society. The recent results 
show that the French geographers had made assump- 
tions wholly at variance with the facts, as found by 
their own tests. We commented at the time of the in- 
auguration of the French surveys on the apparent dis- 
regard with which French geographers treated the re- 
sults of American explorations in the Isthmus region, 
apparently ignering all our labors in that direction. It 
is gratifying to have the accuracy of our labors confirmed 
from so tardy a source, but also less gratifying to learn 
that no better routes than those reported upon by our 
officers can be found. Nodoubt the main topographical 
features of the Isthmuses, as concerns an inter-oceanic 
canal, are sufficiently well known, and that the choice 
of routes lies between the Atrato river and Cupica Bay 
line, the Panama line (near the railway), and the Nicar- 
augua route, and probably between the latter two; the 
most that remains to be done is to examine these three 
routes in far greater detail than has yet been done, with 
a view of arriving at a closer estimate of their compara- 


the Nicaragua route by the Board as possibly correct, 
but as made too hastily and on inadequate data. From 
the literature published on the subject we had antici- 
pated a favorable report on the Panama line, which, on 
account of its lying in the track of an established com- 
merce, and its shortness combined with cheapness of 










tive merits. We have always regarded the selection of 





river. The White and St. Francis rivers—$75,000} 
The Missouri gets $270,000, of which $50,000 is for sur- 
veys as a basis for future estimates. The New England 
States get a total of about $230,000, and the Pacific 
coast $313,000, of which $75,000 is for the important 
canal around the cascades of the Columbia. The Great 
Lakes—excepting Ontario—get a total of $1,134,500. 





WE feel sure that our readers will be pleased with 
our illustrations of the Boston Water Works, the 4th 
and 5th Plates of which we publish this week. We 
would like to do still better, but the expense of prepar- 
ing these illustrations is considerable and we prefer to 
husband our resources for future use. To accomplish 
what we have, it was necessary to send Mr. Weston to 
Boston, where he was for more more than a month 
busily engaged in compiling drawings and reducing 
them to suit our pages, and then to prepare the shects 
for the lithographer, at the same time collecting matter 
for publication, descriptive of the works he was illus- 
trating. The prepared sheets were sent in neat wooden 
cases to Chicago and after being at once transferred to 
the stone were printed direct, and are an exact /ac-simile 
of the drawings as they were when completed in Bos- 
ton. We did not suppose when we commenced on the 
Boston Water Works, that it would consume so much 
time and space to describe them but we found the 
the history very complete and withal so illustrative 
of the peculiar legislation and difficulties attendant on 
the introduction of a public Water Supply into nearly 
every city or town, and besides there were numerous 
other interesting subjects treated of, andthe works 
themselves are so extensive, that we felt that it was 
necessary to give extra space to their history and descrip- 
tion. The description of “Additional Supply ” which 
has been in progress of construction, and is still incom- 
plete, is prepared expressly for us by the Resident 
Engineer, Mr. A. Fteley, and we hope to complete 
the articles this month. The entire article commenc- 
ing with the descriptive part is being put into pam- 




























































































































ON a ORE OEY OD 


ee ana hee tbat ene 3 abhi 











ener pamepnaeen 


ey Ao 








7 


= 
ab da Be a aca He 


114 


ENGINEERING NEWS. 


April 11, 1878, 





phlet form and when completed will be illustrated with 
the present plates and offered for sale at the bare cost 
of production. Mr. Weston has been for two weeks 
past engaged in studying the Providence, R. I., Water 
Works, and collecting the materials to describe and 
illustrate them. The conveniences for this kind of 
work in that city are not very ample it will require 
some weeks to prepare for publication. When it is 
done, it will be the first complete account of the Provi- 
dence Works, as when the city decided to let Mr. Shedd 
go, and reduce expenditures, no provision was made 
for a final report and our correspondent is therefore 
obliged to collect data as he best can. 

We hope our friends will appreciate the labor and 
expense we are undertaking in our endeavours to make 
a really valuable journal of ENGINEERING NEws, and 
that they will as far as convenient to them, recommend 
it to their friends and so help to increase our circula- 
tion, and with it our influence and value as a profes- 
sional journal, and thereby enable us to still further im- 
prove our facilities for gathering news and information 
for our readers. 


NOTES ON WATER WORKS. 





In our issue of Nov. 3d, last, in an article entitled 
‘* Detroit,” we had some mild criticisms to offer in re- 
gard to the new water works, their management, and the 
officialism of that city, implying with sufficient plainness 
that the Common Council had not dealt wisely with the 
question of water supply, and attributing their peculiar 
handling of the problem rather to broadcloth ignorance 
and stubbornness, ordinarily called conservatism, than 
to any purpose of benefitting individuals at the expense 
of the corporation, a state of facts sometimes obtaining 
in less favored cities. From recent correspondence in 
the Detroit “ree Press, and from other sources of in- 
formation, we are sorry to say that we have had no 
cause to modify our opinion for the better, even the 
“childlike and bland” City Fathers having developed 
traits which we did not suspect. This may be due to 
following the precedent of larger and more ambitious 
municipalities. 

One of these traits is the apparent purpose of experi- 
menting im engineers periodically, possibly with the de- 
sign of returning to that time, not long since, when De- 
troit had no engineer and small bore iron and wood 
pipe were laid, of which no record was kept, under the 
direction of “ practical” men and the fathers. Be that 
as it may, both the Chief Engineer of Water Works, D. 
Farrand Henry, and the City Engineer, H. D. Ludden, 
have received their ‘ walking papers,” and in their stead 
John McLaughlin, Asst. City Engr. for several years 
past, has been elected by the Board of Public Works 
and Board of Water Commissioners, with a salary of 
$2,500, of which the Water Board is to pay $2,490, and 
the city $10. Of the “true inwardness” of this move 
we know nothing editorially. 

Another trait appears in the following:—The Com- 
missioners report that the new Water Works act of 
1873 authorized the issue of $1,000,000 in bonds for 
extending and improving the water works, of which 
$600,000 have been negotiated while the expenditures 
on the new works have amounted to $767,626.48, or 
$167,626.48 more than has been received from any au- 
thorized source. The present bonded debt of the water 
works is $1,551,000. of which $951,000 is for the old 
works. $167,626.48 of the earnings of the old works 
have been diverted to the new works and the amount 
charged against the debt of the old works. Through 
this loop-hole the earnings of the old works may be ap- 
plied indefinitely to the construction of the new works 
without exceeding the $1,000,coo limit and the amount 
thus diverted charged to the bonded debt of the old 
works, This is no doubt very convenient and the dis- 
coverer of this piece of gymnastics is entitled to no lit- 
tle credit. Just such misapplication of funds, which 
were understood as reserved for specific purposes, has 
brought Chicago to her present condition of bank- 
ruptcy. 

In their report the commissioners say: 


“ The engine for the new works has been completed, 
but was not breught into use at as early a day as was 
anticipated. We are gratified to know that our expec- 
tations are fully met as to the duty required of it.”’ 

The report of the Engineer says : 


“* The engine was started Nov. 5, 1877, but one of the 

















42-inch pipes bursted as soon as the pressure was 
brought on the main, and it could not be tried until the 
17th. No other accident occurring, and the engine 
working well, it was accepted by the engineer, and wa- 
ter was let into the city mains Dec. 15, 1877, and the 
new and old works were connected.” 


These paragraphs imply that the engine has been 
tested, found satisfactory, accepted and is now in opera- 
tion, and that the pumpage of manufacturing refuse and 
sewage by the old works has ceased, much to the good 
health of Detroit. The engine was certainly accepted 
by the Engineer, Mr. Edwards, on Dec. 1, 1877, it is 
alleged under pressure of two of the Board, who are 
directors in the works where the engine was built, the 
chairman of the board being “ out of town” at the time 
and the fourth member represented as totally ignorant 
of what was transpiring. It is said, to his credit, that 
the engineer protested against this early action on the 
part of the working majority, which action we under- 
stand was hastened by the fact that a day had been 
named on which to commence pumping for the city. 
Of the other implications we are by no means so cer- 
tain, 

On the contrary it appears that when the engine was 
started for the second time on Nov. 17th, it was run in 
the daytime tour or five days in order to pump out the 
settling basin, the water being delivered into the canal. 
Then the water was turned into the large mains leading 
to the city, which were flushed out, and finally the gates 
were gradually closed and the engine run at varying 
speeds and pressures for one or more days in order to 
test the mains and machinery. For four or five days 
ending Dec. 3d, the water was let into the city pipes the 
engine running day and night. This constitutes the 
“duty” which met the expectations of the commissioners 
and is not the duty ordinarily implied by that term. In 
fact the tests do not provide for any duty and we have 
yet to learn that such a test is contemplated. At the 
conclusion of this ‘‘duty” test the engine was stopped 
to lag the cylinders and complete the various details, or- 
namental and otherwise, and then accepted as finished 
according to contract on Dec. 15th. The urgent re- 
quest of the Chief Engineer to pump into the city mains 
from Nov. 17th to Dec. 15th, in order to flush them of 
the coal tar nuisance so much complained of, appears to 
have been largely ignored. 

Now comes the strange part of the affair and it may 
be to the credit of Mr. Edwards or otherwise. It appears 
that soon after the acceptance of the engine Mr. Edwards 
requested the appointment of a committee of experts to 
examine its workings. It further appears that this com- 
mittee reported an error in the construction of the beam 
and an error in the alignment ot the main shaft. It is 
stated that these two errors have now been remedied, yet 
the engine had not commenced to supply the city with 
water regularly on the Ist inst. 

A reliable correspondent, sufficiently versed in pump- 
ing machinery, writes us under date of April Ist: 


**Although the works were nearly completed in No- 
vember last, they are not in running order yet. When- 
ever I make enquiries about the time of starting, I am 
told ‘they expect to be running in about two weeks;’ and 
so it goes on. It is now some eighteen months since 
the time originally appointed for the completion of the 
works. 

The Board has at last purchased indicators and, after 
Mr. Edwards has set the valves by guess, they will 
have some one take a few cards, etc.” 


This correspondent may be prejudiced—all Detroit 
may be prejudiced—-for aught we know. If we are in 
error we shall be glad to be set right. Things may not 
be what they seem, yet the “blossom rock” appears to 
indicate a rich mine beneath. 





From J. D. Cook, Superintendent, we have received 
the “Fifth Annual Report of the Toledo Water Works” 
for the year ending Dec. 31, 1877. ‘The works consist 
essentially of a ,umping station furnished with Worth- 
ington machinery which takes the water from the 
Maumee river direct, forcing it under a stand pipe 260 
feet high into 463-5 miles of mains. The engines have 
been in constant service since Nov. 1874. The present 
water works indebtedness is $21,344.92. The receipts 
for the past year have been $25,206.64 and the expendi- 
tures $21,526.68, The superintendent gives a table 
showing the receipts per mile of pipeage in 25 cities, the 
average being $1489 per mile, while the average in To- 
ledo is only $553. The Maumee river water is consid- 
ered far purer than any well, but its rather forbidding 
appearance probably deters its general use for all pur- 








poses. Mr. Cook recommends the general introduc. 
tion of meters and repeats what he has formerly said in 
regard to filtered water, recommending upward filtra. 
tion beds. He also suggests the possibility of obtaining 
lake water naturally filtered by sinking a barge wel] to 
a sand or gravel stratum. The laying of some auxij. 
liary mains is urged, and also the extension of the sup- 
ply to the Sixth Ward, across the river. 


The engine record shows 807,991,680 gallons pumped 


an average hight of 160 ft. with 3,274,330 Ibs. of coal— 
steam, 40 lbs.—giving a duty of 32,975,606 foot-pounds 
per 100 Ibs. of coal. The cost of pumping has been 
$13.28 per million gallons, or $8.30 per million gallons 
100 ft. high. Of nine varieties of coal used, Youghio- 
geny gave the highest duty (42,068,541), exceeding 
by 29 per cent. the average duty given by all other 
grades. But as it exceeds the others 50 per cent. in cost 
it does not pay to use it. The Superintendent rightly 
says: 


“ With all connected circumstances equal, the engine 


duty is usually taken as the measure of economy in 
pumping service. But when the higher duty is attained 
at more than comparative cost of fuel, it should be 
ignored, and the current or actual cost of raising water 
adopted as the rightful index to real economy.” 


The Trustees refer in unmeasured terms to the ser- 


vice of the chief engineer and superintendent, who has 


been retained since the construction of the works at less 
than half the salary paid during construction, “and 
when the affairs of our Works do not necessarily engage 
his entire attention, he is permitted to devote a portion 


of his time to the construction of other Works.” This 


is as it should be. Detroit could do worse than follow a 
precedent so near home. 

A table is given showing the purposes for which water 
is supplied, and the report is accompanied by two plates; 
one a perspective view of the pumping station, and the 
other a sectional view showing the hight of stand pipe 
as compared to the highest buildings, thus illustrating 
the head available for fire purposes. Nothing is said in 
regard to the amount of the bonded indebtedness, if 
there be any. The total disbursements have been 
$1,080,925.82, of which $932,425.98 is charged to con- 
struction, 





The ‘‘ Seventh Annual Report of the Trustees of the 
Water Works” of Columbus, Ohio, for the year ending 
March 31, 1377, contains much of interest. The aver- 
age daily supply was 1,448,925 gallons pumped to an 
average hight of 170 feet, at an expense of $4.34 per 
thousand gallons. The receipts were $40,927.85, and 
the expenditures $36,760.57. These works are on the 
direct pressure plan, taking the water from a filtering 
gallery on the banks of the Scioto river. An extension 
of this filtering gallery and also of the pipeage is recom- 
mended. There are now two pumping engines of an 
aggregate capacity of 10,000,000 gallons, the Holly ma. 
chinery being supplemented by a double acting geared 
pump, which has taken the place of the rotaries. The 
Superintendent speaks in high praise of the new geared 
pump, which is of 4,000,000 gallons capacity, and cost 
but $10,000. In its construction two 18-inch cylinders 
with frames, which remained on hand from the old 
works, were utilized. The pump consists of four water 
cylinders, 12x27 inches, bolted to a cast-iron frame and 
connected toa single shaft having a large spur-wheel 
thereon, and driven by a pinion of one-third its diameter. 
“We have in this engine secured the same economy in 
fuel that is attained in the other, by the compound prin- 
ciple of using the steam over again; and for high rates 
of speed, and a high water pressure, the geared pump 
excels the other in duty. In changing from domestic to 
fire pressure, it is also better adapted, and is more 
speedy in its action than the other.” The duty reported 
during the year on slack coal, ashes and cinders de- 
ducted, is 23,919,583 foot-pounds per 100 Ibs. cf coal. 
The coal to pump a million gallons cost $5.93. There 
are now laid 36.1 miles of mains of four inches and up- 
ward, 1,775 permits have been issued and 439 meters 
areinuse. The total disbursements on account of water 
works is $817,488.65 ; deducting receipts, gives the net 
cost at $653,077.03. 

Prof. J. C. Mendenhall, of the Ohio Agricultural Col- 
lege, has been permitted to make experiments during 
the year in regard to the friction of water in various 
sized orifices and pipes, and also in regard to the steam 
producing power of various coals ; his valuable report is 
appended, accompanied by several tables and diagrams. 
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The steaming power of three coals is given in the follow- 















“the former consist of three iron pipes etc.” read 
“the former consist of four iron pipes two of thirty 
inches one of 36 inches and one of forty inches diame- 
ter which descends, e tc.” 


ing comparative table: 


Lehigh. ...+-+eseeceeseeseeeeeee we cccccccccsces 100 
VYoughiogeny wmoeceeose 
Hocking (nut) 

The utility of such investigations cannot be over- 


rated. The significance of comparative duties of pump- 
ing machinery is often destroyed by the various coals 
used. We shall hail the day when duty tests are re- 
ported on a basis independent of the kind of coal used, 
or of the boiler performance. The report is concluded 
by the “ laws, by-laws and regulations.” 


See eee eee eee eee 


CIVIL ENGINEERS’ CLUB OF THE NORTH- 
WEST. 





The 84th meeting of the Club was held, Tuesday the 
2d inst: President W. Sooy Smith in the chair; Mr. 
Durham, acting Secretary, and fourteen members pres- 
ent, besides several visitors. After the minutes of the 
last meeting were read and approved, Mr. C. J. Roney 
read a paper on ‘“* The Stadia, andgStadia Measure- 
ments,” and Mr. Durham read a paper by C. H. Tut- 
ton C. E., of Eau Claire Mich, on the “‘ Actual Cost of 
Narrow Gauge Railroads,” both of which papers will 
be published in due time in ENGINEERING NEws. Af.- 
ter some conversation on the subjects of the articles, the 
meeting adjourned. 





From Daniel Walden, Superintendent, we have re- 
ceived the ‘‘Sixth Annual Report of the Public Water 
Board of the City of Lynn,” Mass., for the year ending 
Dec. 31, 1877. These works consist essentially of 
storage reservoirs, from which the water is pumped to 
distributing reservoirs at ahigher level. A considerable 
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engineer of eminence can be found who recommends 
the use of the flat tile. 


It has been asked, ‘Cannot expense be saved. by 


making as much of the trench as possible with plow 
and scraper?” 


I answer no, from the fact there is so 


much more earth to move in the one case than in the 
other. 


A man who understands his business will mark 


his work on the ground by two lines, one foot apart, 
and with that width excavate the trench four feet deep, 
with a width at bottom 
proper tile. 


just sufficient to receive the 
The number of yards of earth moved will 


be only about one-third that moved by horse-power. 


But little thought is generally given to the method of 


filling the trench, while in fact it is of great consequence 
how this part of the work is done. 
method. 


I will give the best 
In the first place, no water should be allowed 


to reach the tile through the trench ; all water should 
be carried away from it and reach the drain from be- 










































portion of the report is devoted to a discussion of the 
available supply from the storage basin, the conclusion 
reached being that its capacity is now nearly reached, 
and that soon, an additional supply will have to be ob- 
tained from other sources. Prof. Nichols, of Boston, 
has a lengthy report on the contamination from vege- 
table organisms, with which the supply seems to be 
afflicted. These contaminations seem to be disagreeable 
rather than harmful, and no remedy seems yet to be 
known. The pumping station is provided with one 
Leavitt pumping-engine and a small Worthington, 
which is no longer adapted to the work required of it. 
Hence the Board urge the early construction of an addi- 
tional pumping-engine as a precaution against contin- 
gencies, although the present engine is apparently as 
good asnew. The net cost of the works to date has 
been $934,316.60. If to this be added deficiencies and 
maintenance, the total net cost would be $1,000,312.86 ; 
the water debt is $921,500 ; the revenue for the year was 
$64,002.50, and the expenditures, $67,842.38, of which 
$58,790 was for interest on water debt, leaving for 
maintenance and office expenses $9,052.38. The total 
number of services in use is 3,423, and 103 meters, 
The total length of service pipe laid is 29 3-5ths miles. 
The total number of gallons pumped during the year, 
deducting 4 per cent. for pump measurement, was 
400,900,237, against an average head of 165.67 ft. The 
cost of raising ene million gallons into the reservoir was 
$10.164, and 100 ft. high, $6.13—coal, $5.09 per net 
ton. 

The Lynn engine, from the remarkable duty developed 
at its trial, has always been a subject of interest and 
controversy. The records for the year are given in con- 
siderable detail, and the duties exceed those at Lowell, 
noted in our issue of the 28th ult. The engine was run 
on 126 days, an average of 15 hrs. and 18 m. per day. 
The coal consumed was : 





In raising steam....... eeeyetnes eed tes 109,9£0 Ibs. 

TRE BOND 66 ons ceinccecsvencese 21,000 “ 

TR PUMPIRE. occ ce ccccccccectscccoece 528,300 ‘“ 
Pp cana wae dieNdecvecses 659,850 “ 


Of which 77,822 Ibs., or 11-79 per cent. was ashes 
and cinders. The duty reported is as follows, in foot- 
pounds per 100 lbs. of coal : 


ROM WNisss passdb 0 cecnes Seeeswdeiess 87,398,946 
Total coal, ashes and cinders deducted,.... 98,074,392 
Coal consumed while pumping.......... + - 109,161,829 
Coal consumed while pumping, ashes and 

| rrr 123,758,174 


An admirable diagram shows the amount of water 
drawn from the reservoir daily during the years 1876 
and 1877. The use of diagrams to illustrate nearly 
every variable feature of water supply, is to be com- 
mended as more comprehensible than tables to the gen- 
eral reader, They also serve nearly every purpose to 
the profession, although the tables are of use in any 
independent analysis. 





CORRECTION. 





In issue of April 4th, on page 109, gth line from top 
of first column, a comma should follow @ in m n= a, 
In the article “ Boston Water Works” a very important 
omission eccurs on page 96, first column, 18th line from 
the top:— instead of “which it passes by three iron 
Pipes etc.” read “ which it passes by four iron pipes, 
two of thirty inches, one of 36 inches and one of forty 
inches diameter.” 
Page 96, 1st column, gth line from bottom, instead of 


















were ruined by filling with dirt than by all other causes 
combined. This being the fact, it must be guarded 
against with great care. 
protected at both ends. 
the water is collected by open drains, a grate must be 
placed at the opening to keep all coarse floating rubbish 
out of the well, and the tile must be protected by a 
strainer to keep the finer material from entering it. 
The outlet must be protected from all kinds of stock, 
and be grated, to prevent rats, mice and other vermin 
from entering the opening when no water flows. 
remains of one rabbit would, in some instances, be the 
destruction of a whole drain. 


at the end of the trench, the end must be plugged. 


neath. After the tubes are all in place and joints pro- 




















PRAIRIE DRAINAGE. 


tected, fine earth, free from stone, hard clay or clods, 





should be gently thrown in, to the depth of a foot or 
BY M. H. MESSER, C. E., ONARGA, ILL. 


(Concluded from page 108) 


In a former number I stated that more tile drains 


fifteen inches, when the workmen may safely enter the 
ditch and tramp the earth as solid as possible ; then, as 
each six or eight inches of earth is thrown in, a heavy 
maul of eighty or one hundred pounds weight, handled 
by two men, one on each side of trench, is used with 
Satisfactory results, packing the dirt so hard that but 
little water passes through it. 


This class of drains must be 
If it heads in a well in which Leading a horse from 
end to end of the drain, when nearly filled is often done 
to closely pack the dirt. To complete the work a 
scraper is used to do the last filling and round up the 
top above the natural surface; then a furrow is turned 
from either side on to the rounded surface, forming 
water channels on either side of it, keeping all water 
away from the lately moved earth. 

No soil is more benefited by deep under-draing than 
the stiff hard clays. The water-level or table is lowered 
to the bottom of the drain, the, frost descends deeper, 
breaking up the ground to greater depth than ever be- 
fore, and the droughts of summer have less damaging 
effect upon it. Tile in this class of lands, when prop- 
erly laid, work better the third and fourth years than 


The 


If the drain does not commence in a well, but heads 















































This is easily done with a ball of clay, a board, or any 


firm substance. 


The danger does not alone arise from imperfect work 
at the points above mentioned, but there are joints 


every foot along the line, and through these the water 
enters, carrying fine particles of soil, clay and quick- 


sand. To these joints special attention must be given, 
and when the opening is more than one-fonrth of an 
inch, the pipe should be rejected. 
with care, be satisfactorily covered. Waring says, ‘The 
best protection is collars, and all small pipes should 
always be laid with them. Where collars are not used, 
strips of tin bent around the joint, scraps of leather, or 
bits of strong wood shavings answer a good purpose. 
Care should always be taken in using any material 


A less opening can, 


which will quickly decay to have no more than is ne- 
cessary tu keep the earth out, lest in its decay it furnish 
material to be carried into the tile and obstruct its 

Since it is conceded that water entering a tile drain 
at the joints comes in at the bottom, it matters but lit- 
tle what the pipes are covered with, so the dirt is kept 
out. Waring says, ‘So far as the rude material at 
hand will allow, make the joints perfectly tight, and 
when the water comes it will find ample flaws in the 
work, and he will have been a good workman if it do 
not flow in a current, carrying particles of dirt with it.” 

By actual experiments with porous tile it is found 
not more than one part in five hundred of the water en- 
ters them through the pores, consequently in all esti- 
mates they may as well be considered as having no 
pores. The tile used at Central Park, in New York 
City, were all hard burnt; all that did not give a clear 
ring when struck with a steel instrument, or were over 
burnt, crooked or contracted in the size of the bore, 
were always rejected. By the use of collars in laying 
all tubes of three-inch and less, the ends are held in 
place, preserving a continuous hole through the entire 
drain, and they keep the dirt out better than any other 
device. 

Round tubes are preferable to those of flat bottom, 
because the flow of water is more rapid, washing out 
more sediment, and better joints can be made. If the 
joint is not as close as desired, the pieces can be turned 
little or much, till the best-fitting position is found. 
This cannot be done with the flat tile; it is always flat 
side down or not atall. I do not believe an author or 







the first. 





This results from the fact that it takes time 
for the water to find its way through the clay in new 


directions ; it has to form new avenues reaching the 
bottom of the drain. 


No one need have fears that it will be money thrown 


away to under-drain the hard clay lands where the blue 
clay comes near the surface. 
way to the tile and pass off through it if the whole 


The water will find its 


work is nicely constructed, and there is no -reason why 
this class of drains should not last a generation. 

Much more might be said on this subject : reasons 
might be given showing why the soil is warmer, and 
can be worked earlier; why the droughts of summer 
have little effect upon it, and why from ten to twen- 
ty-five dollars per acre thus laid out would pay the 
farmer better than any other investment, but I will pur- 
sue this subject no further. If by these articles some 
tiller of the soil has gathered an idea new to him, and 
if he has been stimulated to further inquiry, I am con- 
tent. If errors have been stated where truth was de- 
manded ; if mistakes have been made, [ earnestly ask 
him who knows, or thinks he knows, of them, to point 
them out. The real facts are what the farmers want 
in this matter, that no money be thrown away by use- 
less experimenting, where the ground has already been 
gone over. Remember the loss of ten thousand miles 
of tile drain in Scotland! 


on + 


CORRESPONDENCE, 





SEWERS. 
SALEM, MAss., April 6, 2878. 
Editor ENGINEERING NEws: 

There is a good deal of discussion amongst drain and 
sewer contractors here, about the relative merits of large 
and small pipes. For an ordinary house drain which 
takes kitchen sink, a water closet or two. and some 
bowls, one man will recommend a four inch pipe to the 
sewer, whilst others say that a six is better, and some 
even an eight or nine. These latter say that a small 
pipe very quickly clogs with grease and obstructions of 
various kinds, since as they say, anything floating down 
the drain gets tilted and caught easier in the small pipe. 
Of course the advocates of the small contend that the 
greater velocity carries off the sediment and more than 
counter-balances the advantages of greater size. 

If you are willing please give an opinion on this 
point and oblige, Yours Respectfully 

C. HM. F. 

We could not give an opinion from our personal 
knowledge, but would have you refer to better authori- 
ties such as Latham, Chesborough and ot hers who are 
undisputed on the subject. Our columns are open for 
replies from Engineers and sewer builders, and we hope 
they will be sufficiently interested to give an opinion 
at once.—[Ed. 
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April II, 1878. 


WATER SUPPLY OFAMERICAN CITIES. 





BOSTON. 
(Continued from page 112.) 


WerIGcHTs AND Drmensions oF Cast IRON WATER PIPEs. 
Boston WATER WORKS. 








cate | Tora |Wr. Per 
Tota. Lenctu.| WEIGHT |RUNNING 


























ey a DIMENSIONS IN INCHES. a> Sanam. OES Aaee 
incues. | 2 @ bie a t 7 f. (ae | ae | mm. 
4 B |1.50|1.30|0.65) 4.0] 0.45)0.40) 12 4 260 2.4 
6 B |1.50|1.40/0.70) 4.0 0.5010. 40 12 4 418 34.8 
~ B |1.50|1.50/0.75| 4-0] 0.55/0.40] 12 4 601 50,1 
10 B |1.50|1.60/0.80) 4.5} 0.60j0.40) 12 4% 815 67.9 
12 A |1.50|1.60)0.80) 4.5] 0.58/0.40) 12 4% 935 77-9 
12 B |r.s50]1.70/0.85] 4.5] 0.65/0.40]} 12 4% 1050 87.5 
16 A |1.75|1-70/0.85) 5.0] 0.66)0.50) 12 ~ 1413 117.7 
16 B |1.75|1-go]o.95| 5.0] 0©.75]0.50/ 12 = 1615 134.6 
20 A |I.75|1-90|0-95| 5-0] 0.73/0.50) [2 5 1945 162.1 
20 B |1.75|1-goj0.95} 5.0} 0.85])0.50) 12 5 2252 187.7 
24 A |2.00/2.10|1.05| 5.0} 0.81/0.5 12 5 2588 215.7 
24 B |2.00/2.10|1£.05| 5.0] 0©.94/0.50) I2 5 2985 248.8 
30 A |2.060/2.30)1-15| 5-0] 0.93/0.50) 12 = 3690 307.5 
30 B |2.00/2.30/1.15| 5-0] 1.10)0.50; 12 - 4336 361.3 
36 A /2.00/2.50/1.25| 5.C} 1.04]0.50}) 12 5 4929 410.7 
36 B |2.00]/2.50|1.25) 5.0] 1.25)0.50) 12 - 5882 490.2 
40 A 2.00)2-70)1 -35 5-0} 1.12]/0.50} 12 5 5897 491.4 
40 B |2.00/2.70|1.35| 5-0] 1.35]0.50} 12 5 7055 587.9 
48 2.00 2.70}1.35 4-0} I,00]0.50} 12 4; 6266 §22.1 
48 2.00|3.00/1.50| 5.5] 1.25]0.50) 12 5% i 7917 659.7 
60 2.25|3.40|1.70| 6.0] 1.375]0.50| 12 6 10959 913.2 








y = for 4’’, 6” and 8” pipes 0.6 inch 


“ee “ 


* 10” and 12” 0.8 


“ larger sizes 

The weight of iron taken at .2604 Ibs. per cubic inch. 

In the above table, two classes are tabulated, A and B; class A, the 
lighter pipe, used generally where there may be the least head, while class 
B is laid usually in the lower levels of high service districts. 

Special castings are made always under the conditions represented by 
class B. 

The formula used in the calculations for the thickness of the pipes laid 
in the Boston Water Works system, is one completed and adopted by the 
City Engineer, Mr. Jos. P. Davis, C. E., and is as follows: 

t = 0.0048 nd + 0.35 
t = thickness of pipe 
d = diameter of pipe in inches 
n= head in feet + 33. 
LOSS OF HEAD. 


“ 


where 


The maximum loss of head between Brookline Reservoir and the city is 
about 25 feet, which only occurs in sudden changes to very cold weather, 
and is due to waste, from the service pipes, to prevent freezing. 

VALVES OR STOP-COCKS. 


Some variety exists, and it would be a wonder if it were not so, in the 
gates used on this extensive system; but the old patterns are fast being su- 
perseded and new varieties—pre-eminently Bostonian, considering the Wa- 
ter Works officials design and construct them for their own use—are being 
continually added. The Boston Machine Co. manufacture most of the large 
stop-cocks, and a great number of their smaller ones still do service; but un- 
der the management of Mr. E. R. Jones, Supt. of the Eastern Division, a pa- 
tentee of some useful inventions in Water Works fittings, improvement is 
constantly taking place. From the old gate with rectangular trunk, an ad- 
vance was made to the spherical spindle chamber of the Boston Machine Co.; 
and gates somewhat similar to their pattern have been in use a long time; 
but now there is a prospect of a radical change in the construction of gates, 
reducing the weight and cost of manufacture very largely. Briefly it is this: 
the body with its pipe sockets is cast in one piece, the two valve seatings are 
inserted from the top, the upper portion of the spindle or valve and upper 
fixings are then connected, the gate shut down tight and the seatings leaded 
in from the pipe sockets. A tight and light valve is the result, and our own 
judgment can testify to the apparent solidity of the leaded points. The pa- 
tentee of this invention is Mr. Marshall Burnett, foreman of the machine 
shops, Boston Water Works. 

HYDRANTS. 


A most important feature in water works distribution is the hydrant; 


the service it is called upon to render, being barely second in the considera- 
tion from which a water works system springs. 
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What was said of the stop-cocks may be quoted again for hydrants, a 
steady improvement being visible in their construction. There have been 
used in Boston, since the regular introduction of water, many kinds, among 
which might be mentioned the Lowell, Ballardvale, Wilmarth, now known 
as the Boston, Kingston and Hooper. More recently the Lowry has de- 
servedly come into most repute, and the many modifications in the fittings 
of hydrants generally, not excluding the Lowry, which are made in Boston 
by the Water Works Department, will ultimately, as with the valves, pro- 
duce hydrants of a purely Boston type. 

The hydrants used to-day are comprised under the three heads of Lowry, 
Boston and Post, and the majority in use are flush hydrants. The old-fash- 
ioned patterns developed a sad defect in their small barrels, and consequent- 
ly, limited delivery. The Lowry overcame this, and in its being adapted for 
The Bos- 


One disadvantage connected with 


attachment directly to the mains, gave it a prominent advantage. 
ton Machine Co. manufacture these latter. 
the Lowry was the large valve opening downwards against a heavy pressure 
of water. This was overcome in those already set, which when removed for 
repairs or otherwise, were fitted with a smaller relief valve, which is patented, 
which opened first, admitting water to the barrel and so reducing the pres- 
sure. The new ones are constructed with 7 in. valves. 

An improvement has been effected in the matter of setting or removing 
Post hydrants, by an attachment consisting of a horizontal toothed quadrant 
gate worked by a pinion which thereby can be closed, shutting off the water 
while the hydrant is removed. This attachment is bolted to the hydrant-pot» 
the hydrant itself being set upon this attachment. 

An automatic relief-valve, operated by a balance weight, is an improved 
form in such valves, connected with hydrants. 

The following is a list of the number of hydrants, set in Boston, up to Jan- 
uary 1, 1878: 





























Lowry | Boston. Post. 
OS ccccie. ve cadedina weede 429 °74 10 
ERM ack se ecenscscadswesincns 125 348 a 
NN 8.4 65s neddsenneeedewa ei 99 195 j 6 
TCE Read s.d0 6s ctieetenceane ssl 651 103 13 
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Total 3939. 


The Lowry has a barrel of 9 inches in diameter. The Boston or Wilmarth 
a barrel of 3 inches in diameter. The Post 
ameter. 


has a barrel of 6 inches in di- 


The Post-hydrant is of recent introduction and is used principally in the 
suburbs. 


ATR-COCKS 


require no particular mention, being but simple affairs, sometimes 
very similer to the ordinary service fitting, and subject to any alteration 
or improvement that the genius of a superintendent may suggest. 


METERS. 


The most popular of meters in Boston at the present time is that known 
as the Worthington meter, manufactured by H. R. Worthington & Co., 
Broadway, New York. It is giving general satisfaction. The sizes in use in 
this city range between 5¢ in. and 4 in. and in the total number of 1,082 
there are 686—5¢ in., 333—1 in., 46—2 in., 13—3 in, and 4—4 in. 

A few of the description known as the Johnson meter are in use. This is 
a single piston meter manufactured in Boston and is comparatively new. 

Concerning the correctnesss of meters, the Worthington has proved itself 
satisfactory in this regard, and is well reported upon by the Water Works 
officials. 


SERVICES. 


The services generally run now-a-days in Boston are of lead pipe. It has 
been tolerably well determined that Cochituate water suffers immaterially 
from its contact with lead; and that only for a limited time. 

A cock is screwed into the charged main, without the slightest difficulty 
by an invention of Mr. E. R. Jones—now used in a great number of cities— 
by which the pipe is bored, tapped and the connection made without any in- 
convenience from any pressure of water whatever. 

The service pipes are carried to within the exterior walls of the water 
taker’s premises. 

Besides the cock at the main, should one connection with the main serve to 
supply several services, at T or Y junctions cocks, are used unsparingly where 
required to serve the purpose of cutting off or to prevent inconvenience from 
becoming more than local. 

The services range between 5¢ in. and 2 in.indiameter. The original ma- 
terial used was wrought iron, uncoated, but from their filling with rust and 
80 quickly becoming defective, as soon as unfit for service they were, and are, 


replaced by lead. 
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M YSTIC DEPARTMENT. as a source of supply for East Boston; but it was shown that the 16,000 
inhabitants, contained in that ward, were then using more than it could 
supply. 

In January, 1860, application was made to the Legislature for “a grant 
of the necessary powers” to enable the city of Charlestown, either by itself 
or in connection with the city of Chelsea, to obtain a supply of pure soft 
water. The petition was referred to the committee on “ Mercantile Affairs 
and Insurance,” and it encountered a severe Opposition. Parties interested 
around the ponds, in the mills, the various land-owners, the city of Boston, 
Board of Trade, merchants and ship-owners, all opposed it, no less than six 
counsel appearing in the case. After thirteen protracted hearings and per- 
sonal examinations, the committee, with but one dissentent, reported that: 












One of the factors in the Boston Water Works System is the Mystic sup- 
ply, once operated by a distinct management, and designed originally for 
the supply of Charlestown and Chelsea, northeasterly suburbs of Boston 
proper. Early in 1874, the annexation of several of the outlying distncts 
took place, including Charlestown, but the water works remained under its 
own Officers until 1876. 

Having been constructed to supply a certain necessity—independent in 
the first place of the chief title under which it now ranges—some informa- 
tion regarding its early history may be of interest. 

Early in our perusals of the documents we have studied, we find that 


although in Charlestown the need of a water supply had been felt for many 
years, no action took definite form, until the city of Boston, in 1849, obtained 
an act to supply East Boston with Cochituate Water. This created some 
agitation, but we have to pass to April 13, 1854, to find that “sundry gentle- 
men, interested in the Cambridge Water Works, procured from the Legisla- 
ture the right to supply Charlestown with water, under the name of the 
Charlestown Water Works.” No particular source was mentioned in the 
grant, and it was not until the following year that any important investiga- 
tions were made, as it was generally supposed that either Spot or Mystic 
Ponds would be used. These will be found, on Plate 1, between five and 
six miles to the northwest of Charlestown. Mr. Henry Hubbard, C. E., 
made the requisite surveys of the resources and quality of Spot Pond, and 
showed that, while qualified as to quality, it lacked in quantity, and this, 
added to the value of mill privileges in its region, rendered its adoption in- 
advisable. The latter objection, however, principally operated in turning 
the attention of the authorities to Mystic Lake, the fee of which was supposed 
to belong to the commonwealth of Massachusetts. 

Little appears to have been done until 1857, when the right was obtained 
from the Legislature to contract with other companies. The Company pro- 
ceeded to make contracts, and selected and staked out a site for a reservoir 
on Bunker Hill, with a view of using the waters of Fresh Pond in Cambridge, 
a lake close to the latter place, to the west of it. The city of Cambridge 
conclusively proved that this, their source of supply, was quite inadequate 
to their own requirements whenever the city should be more than half sup- 
plied, and therefore obtained a perpectual injunction to restrain any infringe- 
ment on their rights. 

In June, 1857, the Company’s engineer was instructed to make surveys 
and plans for a supply from Mystic pond, and as it was then the design to 
furnish Chelsea and East Boston, the plan proposed was to raise the water 
to a reservoir on Powder Horn Hill, in Chelsea, and from this also supply 
Charlestown. <A favorable consideration was awarded this plan, and it was 
submitted to the authorities of the various cities by the mayors of Charles- 
town and Chelsea. 

The attention of the City Council was formally called to the importance 





























































“There was an existing necessity for pure water in Charlestown ;” 
“That a source of supply was at hand; 
“That water could be readily obtained from Mystic Pond in an economical 


manner; = 


“That it could be done without great injury to private rights;” 
“That the city of Charlestown was prepared to carry into effect the pro- 


ject proposed; and 


“That the navigation of Mystic river and the harbor of Boston would not 


be injured by the plan, if carried into eftect.” 


The bill passed both houses in the Legislature by large majorities, after 


severe contest, but was vetoed by Governor Banks on the ground of possible 
damage to Boston harbor, and it was referred to the next General Court. 


The absolute necessity of a water supply being positive, Mayor Dana ap- 


plied to the Legislature, at its extra session in June, for permission to obtain 
water from the Boston works. The act was passed June 12, 1860; but the 
Cochituate works being rarely ample for Boston alone, (as since shown) all 
efforts to obtain other than a temporary supply failed. 


The veto of Governor Banks being based on the probable damage to 


Boston harbor by the proposed dam at the outlet of Mystic Pond, investiga- 
tions on this head were ordered, and Mr. Stevenson directed to test the effect 
of the ebb and flow of the tide, in Mystic river, on Boston harbor, and also 
what disarrangement would likely ensue from building the proposed dam. 
The U. 8. Harbor Commission was ordered to make similar examination, so 
the city and commission acted in concert. 


Mr. Stevenson’s report to the city was made December 29, 1860, and his 


conclusions were as follows: 


“ First. That as a tidal basin, Mystic river is of the utmost importance 


to the preservation of the channels of Boston harbor. That its value as such 
at present extends only to a point between Medford and Mystic Pond; and 
that said pond is not a tidal reservoir of present value to the harbor. 


“ Second. That the fresh-water flow from the Mystic Pond is not appre- 


ciable on the harbor; and that a large portion of its flow is detrimental to 
the river. 


“Third. That the erection of a dam at the outlet of Mystic Pond, as 
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proposed by the city of Charlestown, will not injuriously affect Boston harbor 
or Mystic river, but on the contrary may be so construeted as to benefit 
both.” 





of action in this matter by Mayor Dana, in September, 1858, and also in his 
inaugural of January, 1859. 
This, the first organized plan for a water works system for Charlestown, 


failed, when in February, 1859, application was made to the Legislature to 
draw water from Mystic Pond, because the Company omitted to give proper 
notice to the towns interested. 

The increasing requirements of the city had made it evident that more 
energetic action was necessary, and in August, 1859, the City Council author- 
ized Mayor Dana to obtain a charter to supply the city with pure soft water. 
Messrs. George R. Baldwin and C. L. Stevenson were appointed engineers, 
and detailed scientific examinations were made of all the sources within 15 
miles of the city. These resulted in the finding for Spot and Mystic Ponds 
as being only available; with regard to the former the statements before 
made were only corroborated in these later researches. Spot Pond, from the 
favorable conditions belonging to it, in its elevation, position and purity, has 
undergone more minute examinations than any other source in the neighbor- 
hood. The following reports concerning it will show how nearly all the in- 
vestigations agree on many points: Professor Treadwell, in 1825, estimated 
its yield at 1,600,000 gallons per day. Loammi Baldwin, in 1835, did not 
quite sustain this estimate, though substantially agreeing with him. In 
1836, R. H. Eddy, C, E., proposed this pond as a source of supply for Boston, 
the deficiency to be made up by pumping from the Mystic. In 1836 and 
1838, Messrs. Treadwell and Hale, Water Commissioners, accurately meas- 
ured the flow, and found it for these’ years to be 1,700,000 gallons per day. 
In 1839, Mr. James F. Baldwin, Water Commissioner and Civil Engineer, 
estimated its yield at 1,480,893 gallons per day. The next examination took 
place in 1845, and Mr. J. B. Jervis, Engineer of the Croton Water Works, 
and W. B. Johnson, C. E., being appointed Water Commissioners for Boston, 
took the matter in hand. They were the first to apply to the gauging the 
test of measuring the area of country draining into the pond, and the yearly 
rain-fall. The water the pond can furnish being a certain percentage of the 
amount of rain-fall on the drainage area, these deductions would seem to be 
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conclusive. They found the yield to be 1,500,000 gallons per day, derived 
from a drainage area of 1,100 acres; the extreme elevation of the pond ac- 
counting for the limited drainage area. In 1857, this pond was suggested 


The Harbor Commission rendered its report in February, 1861, with some 


facts as under: 


“That it is only during the dry season that Mystic Pond can be classed 
as a tidal reservoir; and that even then the presence of the tidal wave in the 


basin is scarcely appreciable. 


“That the outflow from Mystic Pond does not produce a measurable 
effect upon the times of the currents in Boston harbor below Charlestown.” 

They recommended, however, that it was inexpedient to make the changes 
proposed by the city of Charlestown, as the lower pond might be converted 
into a tidal reservoir of value to the harbor. 

In 1861, the matter was again brought before the Legislature, and the 
second committee reported favorably upon it. Considering, however, the 
stubbornness of the opposition, and the rapidly increasing wants of the city, 
the required removal of extensive erections on the Lower Mystic Pond, and 
the consequently enhanced cost of the works; to avoid risking another year's 
delay, the city resolved to limit its operations to the Upper Mystic Pond. 

The act under which the works were constructed was passed in March, 
1861. By it the city was authorized.—“ To take, hold, and convey by steam, 
or other power, to, into, and through the said city, by suitable aqueducts or © 
pipes, the waters of Mystic Pond, so called, in the towns of Medford, West 
Cambridge, and Winchester, and the waters that may flow into and from the 
same, and may also take and hold, by purchase or otherwise, any land, real 
estate or water rights necessary for erecting, laying and maintaining, and 
may erect, lay, and maintain such aqueducts, pipes, dams, gates, pumps, 
bridges, reservoirs, embankments, water-ways, drains or other structures, as 
may be necessary or convenient to ensure the purity of the waters of said 
Pond, or the ponds and streams running into it, or to convey said waters into, 
and for the use of the said city of Charlestown, etc. 

The City was also authorized to supply Boston, Chelsea, and the towns 
through which the line of aqueduct may pass. It.is(imited to the use of the 
waters of the northerly division of Mystic Pond, and can raise its waters 7 
feet above its original level. 
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with the view of a possibility of making that district availble to its fullest 
extent. From the reports published upon the completion of these labors, we 
gather more reliable information with regard to the Mystic source of supply 
and its capabilities. Independent of what was once Boston proper, the ra- 
pid increase in the population of Charlestown and its surroundings, and to 
which the Mystic furnishes with water, will soon necessitate further storage 
room. The population is now estimated at over 100,000 souls and the com- 
puted decennial increase, taken on the most moderate base calculated since 
1800, at 40 per cent. will give, in 1886, 140,000; this number drawing a lib- 
eral supply will more than tax the capabilities of Mystic Lake ina dry 
season, unassisted from other sources. 

The following information we take from Mr. D. W. Cunningham's Report 
to the City Engineer of Boston, dated August 2ist, 1874; the result of the 
investigations before referred to: 


The act was accepted by the citizens on September 10, 1861. On Novem- 
ber 15, an ordinance to regulate the proceedings of the commissioners was 

passed. On December 10, Edward Lawrence, Matthew Rice and Geo. H. 
Socal were appointed commissioners; they were organized on January 8, 
1862, and an April 5, C. L. Stevenson was appointed Chief Engineer, with 
George R. Baldwin as consulting Engineer. 

On September 27, 1862, work was commenced, with appropriote cere- 
monies, on Walnut Hill Reservoir. 

In February, 1863, an additional act was obtained for the temporary low- 
ering of Mystic Pond outlet, to facilitate construction. 

The line upon which the work has been built was adopted, after a care- 
ful examination of all feasible routes, on May 24, 1862, and during that sea- 
son contracts were made for nearly every portion of the works. 

The construction of the Engine House was commenced early in 1863, by 
Messrs. W. W. Bray and John B. Wilson, and was successfully completed in 
1864. 

On November 29, 1864, the water was formally introduced into the City 
with imposing ceremonies. 

SOURCE OF SUPPLY. 



















“Tt will, however, be superfluous for me to demonstrate, by a list of the 
dry years recorded in the neighboring towns, that for a year of drought we 
may not count on more than 30 inches of rainfall, and that but 40 per cent. 
of this can be collected for use. 










































I shall therefore consider that this point has already been proved, and 
assume that 12 inches of annual rainfall is the yield of the district in a year 


Mystic Lake from the upper or northerly portion of which the supply is | “~ ' ' 
= of drought. 


taken, is located in the towns of Medford, Arlington and Winchester, 6 3-5ths 
miles from Charlestown square. At the level of flowage, authorized by the 
Act, it has an area of about 200 acres, with a storage capacity of 380,000,000 
gallons of water. Without taking into account the areas of the water sur- 
faces of the ponds and streams lying within the drainage limits, and the 
brooks etc., rising in Reading, Wilmington and Woburn, all of which empty 
into the Lake, the area of the drainage basin of the Mystic Lake is 27.5 
square miles. The numerous ponds in the basin serve to check the too rapid 
discharge of the rainfall into the lake and thence into the river; but never- 
theless the discharge is rapid. 

The geological characteristics of the basin are, that the greater part of 
its length and breadth is composed of a deposit of gravel and sand of a con- 
siderable depth, underlaid with primitive trap of the common greenstone 
variety, which crops out on the hills occasionally. It is apparent, therefore, 
says Mr. Stevenson, that “ absorption of the rainfall must be rapid, and con- 
sequently with a minimum of loss by evaporation, while the water is grad- 
ually and equally conveyed to the water courses which feed the pond.” Mr. 
C. L. Stevenson, the Engineer who constructed the works, remarks that: “A 
district of this nature is, therefore, one favorable to a high rate of drainage.” 
It will be noticed also, by a glance at the map, Plate 1, that the lake is very 
favorably situated with regard to its drainage district, being situated at the 
extreme southerly edge of it, which fact coupled with the other conditions 
above mentioned, give promise of a steady and regular supply, at least until 
frost solidifies the surface, when in the spring freshets ensue with their con- 
sequent waste. 

The fluctuations of the rainfall and other causes have to a certain extent 
disturbed these promises. 

From the report of the Chief Engineer, published in 1865, we note his es- 
timate of the safe daily available yield of Mystic Lake to be 30,000,000 gal- 
lons. There have been days and possibly weeks, since the works were com- 
pleted, when this amount and a large quantity in addition thereto, actually 
ran to waste over the overflow at the Dam; but of late years, the consump- 
tion has so largely increased, and years of drought have supervened to upset 
all the theories relative to computations of supply on the average rainfall 
basis, that more than once, water-famine has been threatened, and the most 
stringent precautions taken to avert such a calamity. 

This result is however in a large measure due to the lack of sufficient 
storage capacity in the present system; no such fear need ever have been 
entertained, were all the reservoirs of the Mystic Valley utilized in this regard. 

The following table gives the rainfall and approximate quantity of water 
daily consumed from the Mystic Works, since 1866: 


The drainage area of the upper Mystic, as found by accurate survey, is 
27.75 square miles; to obtain the quantity of water which may be had from 
this area, without the lower pond, we will deduct the area of the water sur- 
faces, or 1.58 square miles, and there remain 26.17 square miles; 12 inches of 
water on this area is equal to 5,457,632,400 gallons annually. This would 
be equal to 14,952,418 gallons per day. 

The storage capacity necessary to utilize this amount must be equal to 
1,690,208,272 gallons, or to a supply for 113 days.” 

This number of days is obtained by apportioning the amount of storage 
necessary to carry over the surplus collected water, when in excess of the 
demand, in order to furnish a supply when the rainfall falls below such de- 
mand. 

Within the drainage area of the upper Mystic there are practicable stor- 
age facilities to accommodate the total yield of the district. 

Returning to what Mystic Lake is actually at present capable of supplying 
trom its reservoir of 380,000,000 gallons, in the severest known seasons, we 
gather from Mr. Davis’ report for 1874 on additional supply, that, from the 
experience gained on the Cochituate drainage area for three months in a very 
dry season, it was found that the natural daily flow of the streams may be 
reduced to an average of 130,000 gallons per square mile of water shed. 

“ During such a period there would be a daily flow into Mystic Lake of 
3,575,000 gallons, from its drainage area of, say, 2744 miles. Of course the 
Lake will yield in addition to what it receives the quantity it holds in store. 
If the lake be full, it will supply 4,220,000 gallens per day for three months, 
from its storage above; therefore its average total daily yield for that period 
will be 7,795,000 gallons.” 

Mr. Fteley, Resident Engineer, on the works for the New Supply to Bos- 
ton, was also instructed, in 1874, to make careful experiments upon the waste 
of water flowing over the overflow dim at Mystic lake. These experiments 
were made with accurate instruments, and so arranged that calculations 
could readily be made therefrom, with the aid of the records kept at the 
works relative to the amount of rain actually collected during any year. 

The test was applied to the year 1871, and it was found, that, the amount 
of rain collected was equivalent to 12.92 inches in depth upon the whole 
water-shed, which is 43.2 per cent. of the rainfall as measured by the gauge 
of the Mystic works. There can be no doubt, says Mr. Davis, after an ex- 
amination of the records kept at various places, that the results obtained 
from the Mystic gauge in that year are not applicable to the entire valley. 

From the above it will be seen, that the yield of tke Mystic valley for 
1871, amounting according to Mr. Fteley to an average daily supply, of 17,- 
249,000 gallons, exceeds Mr. Cunningham's estimated yield by nearly 3,000,- 
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Year| Rainfall quantity of water REMARKS. 000 gallons per day; but as Mr. Davis further remarks, “ that it is not proba- 
ins. Consumed, in gallons. ble that the rainfall, as an average for the whole valley, was less than 40 
eae ers aan Ae pt inches, (the Mystic gauge recorded 29.9). The assumption, therefore, that 
1866} 40.48 1,000,000 from a rainfall of only 30 inches not more than 12 inches would be collected, 
ad a ae Poone . ane seems reasonable and proper. 
1869] 37. 71 2,500,000 : We now come to the purity of the Mystic supply. In consequence of the 
1870) 24.65 4 000,000 Water let on to East Boston. numerous complaints, founded, doubtless, in part from a knowledge of the 
oe aa - —. Extended to Eevrett. local conditions about the source, as well as on more than one occasion from 
1873} 48.60 7,700,000 actual defect in the quality of the water consumed in Charlestown or else- 
on es 7,600,000 pprenene — —. ie to Boston. | where, many tests have been made throughout the Mystic valley by the most 
1876 a Slatecs . on shut off from April 21, to Dec. 2. | eminent chemists on this subject. The results of these experiments and tests 
1877} 41.60 8,378,000 have generally coincided. 





The Mystic valley, besides containing a large population within its limits, 
in the form of small towns or otherwise, whose sewage up to the present 
must in large part have naturally found its way to the lower levels, is the 
site of some 82 factories—more than a third of which are tanneries—employ- 
ing some 3,500 hands. The refuse from this large manufacturing interest, 
situated as the tanneries must be, on the banks of the streams, also finds its 
way into the lake. 


The rainfall was measured at Mystic Lake. It will be seen, that while 
the fluctuations in the rainfall have been very marked, with but trifling ex- 
ception, the resources have been, and are being drawn upon in a largely in- 
creasing ratio year by year. 

In the year 1874, when the necessity of increased duty was being agitated 
in Boston, very careful investigations were prosecuted in the Mystic region 
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Prof. E. N. Horsford of Cambridge, in his report on the annlysis of the 
Mystic water in 1873 in conclusion says: “Of its salubrity as a drinking 
water, it will compare well with the best waters in use for city supply. It 
has experienced no appreciable deterioration since its introduction. 

If the contributions from factories and domestic sewage continue to be 
no greater than they are now and have been hitherto, and the volume of wa- 
ter remains the same, the self purifying power of the water will be adequate 
to maintain its salubrity. 

In case the factory drainage and domestic sewage discharging into the 
tributaries are steadily increased, and especially if the supply of water, be 
from any cause diverted or diminished, a time will come when the self puri- 
fying power of the water will be overborne. When such time comes inde- 
pendent drainage for the factories and domestic sewage to a point below the 
entrance to the aqueduct will restore the balance.” 

In 1874, a Medical Commission was appointed to examine and report 
upon the various sources of supply available for Boston: in it they gave it 
as their decision that the Mystic was decidedly inferior compared with 
either the Charles, Sudbury or Shawshine rivers. 

The necessity of a system of sewerage to remove the objectionable causes 
of impurity in the upper Mystic,—for some years adjudged necessary look- 
ing towards future requirements—assumed definite and practicable shape in 
1877. On August 6th Mr. F. H. Tarbox was appointed Superintendent of 
Construction, with Mr. W. F. Learned, Assistant Engineer in Charge. 

The sewer is located in the towns of Medford, Winchester and Woburn. 
Commencing at the outlet in Lower Mystic Lake just below the Dam, it pur- 
sues a northerly and north-easterly direction for some five miles in all. 

The main sewer is built of brick, and is 28 inches by 26 inches wide. It 
is 11,857 feet in length, 11,228 lineal feet is in “single course work.” The 
remainder is in double courses, under railroad tracks and in exposed posi- 
tions. At its outlet and for a length along the railroad embankment, cast 
iron pipes 24 inches in diameter are used. 

The crossing of the Abbajona River is effected by means of two wrought 
iron pipes, one within the other, to avoid risk of freezing. The full capacity 
of the sewer is allowed for by enlargements etc. when necessary. 

37 manholes and 10 flushing tanks have been built in the main sewer 
line; the manholes are located 250 feet apart, and the flushing tanks 1,000 
feet one from tne other. 

The bricks were furnished by the Bay State Brick Company at a contract 
price of $7.50 per thousand. The cement was furnished by D. Roby & Co., 
of Boston. The wrought iron pipes were made by Messrs. Lally & Russel 
of South Boston, and the cast iron ditto, by Jesse W. Starr & Sons of Cam- 
den, N.'J. 

The pipe sewer including all its branches, and which extends beyond the 
brickwork, has a total length of 11,644 lineal feet. About 8,200 lineal feet 
of this will be Akron-sewer pipe 15 inches in diameter and 1000 feet 10 
inches in diameter. All branches are of 6 inches in diameter. 35 manholes 
and 10 flushing tanks are located on this line, in like proportion as the main 
sewer. 

Messrs. Lewis & Willett supply the Akron Sewer, pipe, delivered at 
Winchester. 

The main sewer is completed and it is fully expected that the entire 
length will be in working order by July 1st, 1878. Up to January 1st, 
1878, $73,000 had been expended on this work, including labor and ma- 
terials. 

This sewer is expected to entirely remove all possible cause for com- 
plaint against Mystic water. It will necessarily reduce the supply to the 
extent to which the sewer is used, but the advantages accruing from its 
adoption will make themselves felt in many ways. 


THE WORKS. 


The Mystic system comprises: 
Dam and Overfall. 
Conduit, Gate-houses, Waste-weir, etc. 
Cast-Iron Mains under Mystic River, Bridge, etc. 
Engine House and Pump Well; 
Pumping Engines; 
Force Main; 
Reservoir and Appurtenances; 
Supply Main and City distribution. 

Dam and Overfall. The Législattire having restricted the City to the use 
of the upper portion of Mystic Lake, necessitated that the Dam should be 
constructed at the narrows, or at that point where projections of land on 
either side gave the form of a figure 8 to the plan of the lake. 

Across this strait, and along the low shores, until the proper elevation is 
reached, a dam, 1560 feet long is formed. It is composed of earthwork, 
puddle and concrete, and although some difficulties were experienced from 
quicksand and poor formation, it was successfully carried to completion. 
The height of the Dam is 11 feet above high water mark of Boston harbor, 
on the original level of the lake, and 4 feet above the authorized flowage 
level. Two rows of 6 inch sheet piling, 15 ft. long, were drawn to an aver- 
age depth of 11 feet below the water line, and extending along the main 


portion of the Dam some 550 feet. Between these rows, 5 feet apart, a pud- 
dle wall 11 feet high, of carefully prepared materials from the banks of the 
old Middlesex canal is built, and against the interior of the lower side, as 
an additional precaution against infiltration or percolation, a wall of con- 
crete masonry of an average thickness of 18 inches is laid, See Plate 3. 
A single row of 6 inch sheet piles extends a further distance of 330 feet, 
protected on the upper side with concrete and puddle walls. Earthwork 
forms the bulk of the Dam, having a surface width of 15 feet sloping there- 
from, on each side, at an angle of 2 to 1. From a little above water line on 
each slope and extends to the bottom, a layer of puddle 2 feet thick, with 1 
foot of rip-rap on its surface, serves to prevent both leakage and damage 
from the wash of the water. 

The overfall of the dam is constructed of cut granite, rock face, masonry 
and consists of five piers and two abutments, with six waste pumps of six 
feet each. The distance between abutments is 80 feet, the piers being 5 feet 
wide at the base and 11 feet long in the direction or the stream. The whole 
structure rests on piles driven into the quicksand 18 feet, with a covering of 
18 inches of concrete, and an apron or base course of cut granite. The lines 
of 6 inch sheet piling extend on both sides of the base of the overfall, and 
the concrete masonry covering the piling extends out thereto. An isome- 
trical view of a portion of this overfall, given on Plate 3, will explain more 
fully, than words, the general details. Two grooves will be observed on the 
faces of the piers and abutments into which stop logs, 6 inches thick drop 
to regulate the height of the water in the lake. Up to a certain height the 
space between the planks is filled with puddle to prevent leakage. A wooden 
bridge now spans the overfall, in which trap doors are arranged over each 
bay, to facilitate the regulation of the stop-planks. According to the laws 
of the State, a fish-way has to be provided at all dams to allow of the fish 
ascending the lakes and streams. There was an endeavor made to accom- 
plish this by a series of steps about 6 inches in depth. This was found to 
be a failure, the apparent force of the series of diminutive water falls oppos- 
ing a decided obstruction to the efforts of the fish. The form at present in 
use known as the “ Foster fish-way ” appears a decided success. It is con- 
structed of heavy planking, forming a deep trough, inclined from the top of 
the top plank to nearly the surface of the lower water, where it turns with 
an abrupt right angle and discharges in that angle into the water below. It 
increases in width as it descends. In the interior of this trough from each 
side, alternate transverse partitions extend some two-thirds of the width, ter- 
minated at each end with right angled projections up stream. This arrange- 
ment breaks the force of the water fafl, forming in each division of the 
trough eddies and back water, enabling the fish to rest on their upward 
journey as often as they choose. Notwithstanding the force of the stream, 
a considerable time is occupied by a piece of wood thrown into the upper 
end, before it reaches the lower level. A marked success has attended this 
experiment, the fish in certain seasons becoming almost jammed in the 
chambers of the fish-way. 

Gate House. At the easterly end of the Dam, and ata short distance 
from shore,—for the sake of pure water and depth—stands the Gate House 
the northern extremity of the Conduit, and in which are placed the gates 
and screens to regulate the supply from the lake. Itis constructed of gran- 
ite masonry externally, and lined with brick-work; the whole executed in 
hydraulic cement. A quicksand foundation and the great depth of water 
necessitated the construction of a coffer dam, of which when the building 
was completed, only the side facing the leak was removed; the other three 
sides being left to add to the stability of the work. The structure is sup- 
ported upon oak piles drived into the quicksand, upon which lies a bed of 
concrete, surmounted bp a flooring of cut granite masonry, 1 ft. 6 in. thick. 
The lower story or gate chamber is externally, 22 ft. .0 in.x 18 ft. .0 in. di- 
vided into two gate or receiving chambers and two screen chambers, the lat- 
ter uniting at the conduit entrance by an opening in the partition walls. 
The water from the lake passes into the gate chambers through two open- 
ings 4 ft. .0in.x4 ft. .0 in., protectet by vertical cast iron gratings. There 
is provision just within the external walls of the gate chambers, by means 
of grooves in the masonry into which stop planks may be fitted, that the 
gates may be repaired or water shut off when necessary. 

The passage of the water from the receiving to the screen chamber and 
conduit is regulated by two draw gates, three feet by four. These gates are 
raised and lowered by hand wheels and screws worked from the flooring in 
the upper story or superstructure. Copper mesh screws, inclined at an angle, 
are fitted in the screen chambers easily removable for repairs. A neat face- 
brick gate-house is erected over the chambers. 

WASTE WEIR. 

Before proceeding with a description of the conduit, some remarks upon 
the waste weir, situated very near to the gate-house above noted, and the 
ventilator, will save recurrence to these points again. The waste weir is de- 
signed to carry off the surplus water into the lower lake, and to regulate the 
head in the conduit beyond it. Owing to the very low level and the little 
difference between the water within and without the conduit, it was con- 
structed of very ample dimensions. Practically, 4« consists of a chamber 
parallel to the conduit, 39 feet long by 15 feet over all, whose invert is quite 
similar to that of the conduit. 
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On last Thursday, Gen. Wm. Sooy Smith, of Chicago, 
Pres. Engrs.’ Club of the Northwest, delivered a lecture 
on “ Foundations” before the students of the Rensselaer 
Polytechnic Institute, of Troy, N. Y. This is one of a 
series of practical lectures on engineering topics given 
by prominent engineering specialists before the Institute, 
and the idea is well worthy of imitation by other tech- 
nical schools, as tending to lift the embryos from the 
theoretical ruts of mere scholasticism. 





pumpiug when such are required. Of the reservoir the marked ; height of figure about one inch. Next come four 


Superintendent says : points which extend only three-tenths of the width from 
“ The site of this reservoir is quite elevated above the | the margin. The fifth point, answering to 25 ft. from 
surrounding country, and the water surface, unprotected | the first, extends four-fifths of the width and has a white 
from strong winds, is at times in a state of considerable | , . eet 7 : 
agitation. The strong suction power of the water dur- triangle running into it from the base, to make it more 


ing severe gales tends to displace the gravel backing | Conspicuous. Then follow four of the shorter interme- 
and settle the wall. Repairs should be made in this | diate points, bringing us to the §0 feet point, which is 
connection the coming season, and it would prove eco- painted sed and extends the whole width of rod. The 


eee — Ce walt :jolnts past way down Oe other half of the roo ft. interval is like the first half just 
described. 


During tne year the pumps and valves of the McAl- 5 ; 
pine engine have been thoroughly overhauled. The use After considerable practice with both styles of rod, 
of block coal in lieu of Cumberland has demonstrated | 5°™€ Still prefer the older form, as being more easily 

its superiority in maintaining a steady fire and even read at long distances. ; 
Other forms of “speaking rods”’ are shown in 


steam pressure. A duplicate set of boilers is recom- ‘ Sea oe oe ; 
mended. “Of the distribution, 9.55 miles are of wrought Gillespie's Higher Surveying."* Mr. Lyman explains 
how angular figures, 8-1ooths of a foot long, were put in 


iron cement lined pipes. The writer notes that “In| cate opie ds 
other cities these mains have proved a source of great his rod so that the angular points indicated sub-divisions 
of .o1 of afoot. He describes also a form of rod de- 


inconvenience and expense,” and quotes from the re- | ™ 7 3 , 
ports of Binghampton, N. Y. and New Britain, Conn. vised by him, which can be illuminated from within, for 
underground surveying. 


in illustration. In New Bectord, but little has required : 
renewal which is ascribed to the original excellence of Practically the use of any form of target rod, as the 
the work. “No leaks have occurred on the cement. | °T4imary levelling rod, will prove unsatisfactory, because 
lined mains, except through carelessness of individuals the two settings of target required for one measurement 
making*pick-holes in them while excavating for drains.” involve, first, too much time ; second, increased liability 
The number of gallons of water consumed during the to errors in holding the rod and moving the target from 
year was 603,740,875. The estimated population is one position to the other. The distance indicated on a 

’ ’ é je . . . . 

level rod is A only, which must be multiplied for every 






























































































SoME time ago we had something to say under the 
head of “* Munchausen Engineering,” of a proposition 
advanced by the St. Johns, N. B., Mews, to close the 
Straits of Belle Isle, thus shutting out the Arctic, berg- 
bearing current. The same paper now advocates the 
navigation of Hudson's Bay, which it asserts is navigable 
for several months in the year, and the placing of one 
of the eastern termini of the Canadian Pacific on its 
shores, the western terminus being at Fort Simpson, 
and the route, via Peace river. If the navigation of 
Hudson's Bay was established, it asserts that Liverpool 
would be 2,000 miles nearer to the Asiatic coast, with 
a minimum of land carriage, than any existing route, 
and that it would be 240 miles nearer to the interior 
lakes and rivers of Manitoba and adjacent territory than 
Thunder Bay on Lake Superior. There maybe millions 
in it. The experiment of navigating Hudson’s Bay in 
the summer is well worth trying. 26,0co. A most excellent diagram shows the monthly 
consumption of water since the works were inau- 
gurated. 

The McAlpine engine run a total of 2,125% hours 
developing a duty of 64,572,019 on the “Amount of 
combustible used while pumping. The Worthington 
run 1,024% hours, developing a duty of 51,146,029 
foot-pounds. The usual tables are appended. 





sight by a number corresponding to the ratio I which, 
i 
indeed, may be made a simple multiplier, say too. In 


any case where the observer wishe~ to read the rod him- 
selt, some kind of distinct graduation must be adopted, 
which will enable him to know the distance directly 
with as much certainty as possible. 

If the rod is held perpendicular to the axis of the tele- 
scope only part of the correction for slope is necessary. 
This position may be secured by aid of a small tube (3 
in. long and ¥ in. in diameter) attached at right angles 
to the rod, a pin-hole in the centre of the rear end and 
cross-threads in the front end of the tube will enable the 
rodman to bring the telescope accurately into sight, 
and the rod will have then the desired position, But 
perfect steadiness of rod is essential in every case, and 
this is best secured by holding it vertically, the rodman 
being guided in this by an attached spirit level. 

The entire correction for slope may then be made at 
once by aid of a table, which may be carried in the 
pocket. The table should give the products of cos* of 
angles differing by one degree, from : deg. to 20 deg. 
inclusive, multiplied by the numbers from 1 to 9g inclu- 
sive. Inusing it the corrections must be taken out sepa- 
rately for hundreds, tens and units, and then all added 
together. But it has been found tedious and inconvenient 
to apply the corrections by this method in the field, and 
it is believed that a table may be formed graphically 
which will give the corrections with sufficient accuracy 
by mere inspection.t 

Take a piece of profile paper about 136’, the kind 
so ruled that the vertica] lines are %" and horizontal 
lines 1-20" apart. Assuming a horizontal scale of ¥ in, 
= 20 ft. and a vertical scale of 1-20 in. = 1 ft. (or any 
other convenient scales), lay off upwards on the 1,000 
ft. line (I—cos? 1 deg.) X 1,000; (I—cos? 2 deg.) X 
1,000, etc., successively, and draw straight lines from 
the points thus found to the zero point on the horizontal 
datum. It is generally close enough to use the nearest 
entire degree. These diagonals will cut off on any inter- 
mediate ordinate, the correction in feet to be subtracted 
from the reading to which that ordinate corresponds. 
Fractions of feet may be easily estimated by eye, if it is 
desired to consider them. Such a sheet, carefully pre- 
pared, will afford even more precise corrections than are 
generally required. , 

It has been well said that{ “‘in using a distance-rod we 
are in fact triangulating with an extremely small angle 
of intersection, admissible only under very restricted 
conditions. In point of accuracy the rudest lineal meas- 
urement will be preferable, and rapidity of execution 
within admitted limits of precision can be the only ex- 
cuse for the employment of a vicious method. Practi- 
cally, the uncertainty increases about as the cube of the 
distance, and any endeavor to adjust the scales to focal 
distance is futile, although theoretically requisite.” 

Now, while the angle involved is certainly very small 


From WiLutaM B. SHERMAN, Superintendent, we 
have received the “ Eighth Annual Report of Acushnet 
Water Board ” of the New Bedford, Mass., for the year 
ending Dec. 1st, 1577. 

These works consist essentially of storage reservoirs, 
a conduit 55g miles in length, a pumpirg station and 
distributing reservoirs, the water being raised thereto 
by a McAlpine engine of 514 million gallons capacity 
per 24 hours and a Worthington of three million gallons 
capacity. The works were completed in 1869 and the 
entire expenditure to date has been $1,087, 109.29. The 
“permanent expenditure ” has been $954,015.22. The 
amount of water works bonds is not stated, but the an- 
nual interest payment is given as $43,000. The net ex- 
penditures during the year have been, for management 
and repairs, $13,800.37 ; for extensions $33,111.74; pub- 
lic debt account, $$12,000,—or a total of 45,118.74; and 
the receipts $41 034.55. The number of services laid is 
2 944 and the total length of pipe, 37,043 miles. 

The storage reservoir and dam are reported in yood 
condition and the supply of water during the year has 
been plentiful although now taxed nearly to its limit and 
it is apprehended that a season of drouth would show it 
to be inadequate. The water occasionally possesses a 
high color and a boggy taste due to its source, but is 
pronounced very healthful. It has been troubled with 
the same vegetable organisms that other reservoirs sup- 
ply, and the cutting off of an arm of the reservoir in 
which it originates for the most part is suggested. The 
scheme of filtering the water is discussed and pro- 
nounced inexpedient. 

The conduit has been examined throughout and found 
generally in admirable condition. About midway of its 
length, at the waste weir, it is cracked transversely on 
both sides, which is ascribed to the tremble caused by 
the discharge of a large volume of water at right angles 
to the structure. The following extract is of interest: 


“In several places in the conduit large masses of fine 
Toots were found growing through the brickwork, these 
Masses in some instances being from six to seven inches 
in diameter and five feet in length. In addition, for a 
distance of a mile from the dam, large patches of spongy 
fungous growth were observed adhering to the sides and 
bottom; these, growing as they do in coral-like forms to 
the height of several inches, together with the roots, may 
tend to lessen the flow of water, which, owing to the 
very slight conduit descent, is at best quite sluggish in 
its passage. There being no existing data from which to 
form a comparison, it is impossible to state at this time 
how long this vegetation has been accumulating, or how 
rapidly these growths increase. It will be well to ex- 
amine each year those localities in the conduit where 
this vegetation is known to exist.” 

“ The culverts, embankments, etc., on the line, have 
also been examined, and found to be in good condition. 
Only one repair has been necessary on this part of the 
works during the year, that of placing a twenty-four- 
inch drain pipe in the embankment on the Leonard 
Tabar farm, the twelve-inch pipe previously laid being 
found insufficient to take off the surface water. 

No repairs have been made at the receiving and dis- 
tributing reservois. A stand pipe is provided for direct 


LIVERPOOL ENGINEERING SOCIETY. 





The usual fortnightly meeting took place on Wednes- 
day evening, the 27th of March. Mr. Robinson Sout- 
tar in the chair. 

An interesting paper was read by the Hon. Secretary 
W. Wilkinson, Esq., describing a visit to Messrs. Pe- 
ters’ Portland Cement Works on the Medway near 
Rochester. 

After being excavated close at hand the grey chalk, 
of which this cement is chiefly composed, is conveyed 
by a tramway to the mixing pans, where, after being 
mixed with water and une-fourth its weight of clay it 
is thoroughly stirred and harrowed, and then run off in- 
to large tanks called “backs,” where it remains for 
about three weeks to settle. At the end of this time 
the water is run off very quickly by an ingenious pro- 
cess, and the sediment technically known as “slorry,” 
removed to an adjacent dry ing house, where it is thor- 
oughly dried by the action of heat, and then passed to 
the kilns to be calcined, and from thence to mills to 
be ground to an emtremely fine powder by large and 
powerful mill-stones—the usual test demanded by en- 
gineers being that on being passed through a fifty wire 
guage sieve the residuum should not exceed ten per 
cent—on leaving the mills all that remains is the pack- 
ing and despatch of the cement. 

A discussion took place, chiefly on the form of testing 
samples of this cement for tensile strength, and the pro- 
ceedings terminated with a vote of thanks to Mr. 
Squire. 


NOTES ON TELEMETERS. 


BY PROF. R. FLETCHER, 
Thayer School Crvil Engr., Dartmouth College. 
(Continued from page 63.) 

The method of graduating the rod more recently 
used by the United States Coast Survey differs from 
that given in the plane-table work before referred to, 
and may be described as follows: From a margin i 
of an inch from the right hand edge of the board whose 
ground is white, black points extend to the left, various 
distances, thus: the space corresponding to 100 ft. is 
filled by 20 points, so that the interval between two 
points indicates five feet; these points are triangles 
which merge into each other near the margin at the 
right hand. The 1op ft. points extend two-fifths of the 
width of rod to the left, and opposite each is the proper 
figure, which need be only a single one (as the rod is 


*Devised more especially tor levelling rods. 
seldom used beyond 1,000 ft.) and should be very clearly 


“L. W.” in ENGINEERING News for May, 1875" 
pale j. E. Hilgard, U. S. Coast Survey. 7 17S 
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yet it has a constant value for this form of rod. It is 
true, also, that on long sights the uncertainties of obser- 
vation exceed the limits of the correction ; but in certain 
cases of filling in the minor details of a survey it may be 
desirable to secure the highest degree of precision pos- 
sible with imperfect appliances. In work plotted on a 
small scale, like the published charts of the U.S. Coast 
Survey, which generally are not made to a scale larger 
than yy hoz, all consideration of such relatively small 
error as that due to focal distance would be practically 
useless, But in topographical work to be plotted on 
larger scales, as in the mapping of towns, parks, etc., it 
is very desirable to fully understand the range of utility 
of telemetrical apparatus. 

Mr. Lyman, in commenting on the statement of Mr. 
Burt, before quoted, regarding chain measurement, 
says:* “It is seen that only in rare and favorable 
circumstances can a mile generally be chained within 
1805 of a second chaining. This precision is not more 
easily got by chaining than the precision of gqy¢ is got 
in measuring a furlong, at a single sight, with a telescope 
magnifying ten times.” [This gggq is the degree of 
precision given by the telescope of an ordinary surveyor’s 
transit on the assumption that it is possible to subdivide 
by guess, to a tenth, a space that subtends an angle of 
about sixteen minutes]. ‘ But, as the error in reading 
the distance with the telescope is just as likely toenlarge 
as to lessen the true distance, the errors of several sights 
will tend to balance each other; in fact, the precision 
would increase as the sq. root of the number of sights. 
.+++The exactness with a telescope magnifying twenty 
times” [such as a good “level” telescope] “would be 
twice as great. The ease with which measurements can 
be checked so that large errcrs of reading are avoided 
should be borne in mind also.” Hence the errors and 
uncertainties on a long sight may be greatly reduced by 
taking the same distance in several shorter sights. 

Aside from theoretical considerations, we have abun- 
dant testimony from actual trials, concerning the pre- 
cision of telemetrical measurement. It is found that 
upon rough ground, especially among precipitous ravines, 
the results, even for short distances, will be more accu- 
rate than those by chain. A western surveyort claims 
to measure to within .02 ft. in 300 ft., which is probably 
closer than work would average. Another says: ‘‘My 
own experience leads me to believe that it is not practi- 
cable to read a target rod” (he used a level rod) “ nearer 
than two or three thousandths in 2co ft.” (With double 
lines the liability to error is doubled.) “ This indicates 
a liability to extreme error in reading the distance, of .5 
ft. in every 200 ft., or 1 ft. in every 400, which is not far 
from my observation of the actual results with distances 
of that amount and upwards. I do not remember ever 
having had an error of ¢hree ft., in distances of 1,000 ft. 
and under, that could fairly be attributed to defects of 
the instrument. In practice I have not found the error 
at al] proportional to the distances, but the actual error 
is about as great for distances of 200 ft. as for 800..... 
I take at random from my note-books the following list 
of observations with the telemeter, compared with meas- 
urements of the same line with a steel tape. 

Tel’r: ft., 244.00; 468.00; 468.; 266.; 429.; 528. 
Tope: ft., 244.08; 467.78; 467.78; 267,3; 428.8; 528.4 

I do not hesitate to say that the expense of my pre- 
liminary surveying has been reduced to less than one- 
half, simply by the adoption of the telemeter instru. 
ment.” 

The following results are taken from the note-book 
of a topographical survey conducted by C, H. Pettee, C, 
E., Asst. in the Thayer Schvol: Number of observa- 
tions, 25; for comparison with indications by telemeter 
several of the distances were accurately measured by 
steel tape, but the greater number were obtained by at 
least three intersections with the plane-table and scaled 
from the sheet, the corresponding numbers being ob- 
tained without any reference of one to the other. The 
work was done on a side hill. On 13 sights the indica- 
tions of telemeter were too small; greatest error 1.4 ft, 
in 46., = .03,—average error .75 ft, On 9g sights the 
indications were too large ; greatest error 1.9 ft. in 120., 
= .016,—average error .87 ft. On three sights no error, 
Since the error seems nearly as liable to be in excess as 
in deficiency, the average is taken on the whole number, 





*Jour. Franklin Inst., Vol. LV. 

+D. G. in ENGINEERING News for Jan., S75: 

¢W. M.R. French, before Civ. Engineers’ Club of the North- 
west, Dec., 1874. 


disregarding the sign, and is .7 ft. Sum of telemeter 
distances, 5,257.8 ft.; average for each sight, 210.3 ft. 
Percentage of error on the whole, .0033 














some striking advantages, among which are the follow- 
ing: 
chaining, with an addition, on the other hand, to the 
telescopic work; avoidance of the trouble of training 
chain-men ; employment of one rod-man instead of two 
chain-men; and a degree of precision amply sufficient 
for a survey to be plotted ona scale not larger than 
x20 or 200 ft. to the inch. 


ticularly, viz.: a vertical rod on which different spaces 
for different distances are subtended by two spider lines 
fixed in the telescope, possesses defects which have been 
before partly referred to in allusion to the uncertainties 
of observation. 
the vertical plane which varies with the state of the at- 
mosphere, and may at times be considerable. 


bling or unsteadiness of the air, which is very notable 


cause corresponding uncertainty in reading ,the rod, 
The trembling of the air is less on a cloudy than ona 
bright clear day ; hence an overcast sky offers one of the 
most favorable conditions in practice. 
for work on a sunny day is before g A. M. and after 3 P. 



























































fractions made by the screw when the line is made to 
traverse the image of the rod, and by v the value of 
each revolntion. Then the distance @ between one of 
the fixed lines and the movable one will be expressed 
by a = nv, expressing either lineal or angular units, 
If vis expressed in linear units we may substitute jy 
equations (3) and (4) for a new formula, rememberine 
that in this case A is constant and a@ variable. Evi. 


dently we have at once from eq. (3) & = Af +(f+r) 
nv 7 7 


It is plain, then, that telescopic measurement has 


Ease and quickness; avoidance of the delays of 


in which A is the fixed interval on the rod, generally 
not far from one metre. 

There are, however, serious practical objections to the 
micrometer telemeter. 1st. The attachment is expen- 
sive, and must be used with great care. 2d. Obviously, 
the least defect in the movement of the micrometer Sine 
will greatly affect the indication by the rod. It is almost, 
if not absolutely impossible to have a perfect screw: a 
very small variation in the pitch of the screw will cause 
error, which, indeed, may be partly corrected by repeti- 
tion, if the field of view is large enough. Moreover the 
screw, although it may work snugly in the nut at first, 
will wear sothat there will be more or less play or 
“ back-lash,” a source of error which cannot certainly 
be obviated, even by very careful manipulation. It may, 
however, be taken up by a suitably arranged spring. 
3d. If the fixed and movable lines are not precisely in 
the same plane there will be an error due to parallax 
when using the attachment in the ordinary manner, 
which is as follows: Make one of the fixed lines cover 
one mark on the rod, having carefully determined a 
mean reading of the micrometer head when the moveable 
line coincides with the fixed one; read the head when 
the moveable line covers the other point, and take the 
difference of the readings. If there is a parallax which 
cannot be remedied, the moveable line alone must be 
used, but at a greatly increased expense of time in moy- 
ing it back and forth. Theoretically, therefore, the un- 
certainties inseparable from the form of telemeter first 
described doubtless are fully balanced by the sources of 
error which are inherent in the micrometer apparatus, 
The expense of the latter, moreover, is a most serious 
hindrance to general use by surveyors and engineers 
even if it had consi‘erable advantage as to accuracy. 
The addition of two extra fixed lines in the eye-piece 
of a telescope costs little or nothing, and the common 
levelling rod may be used for a staff; but, as before 
shown, generally one specially graduated will be pre- 
ferred, and may be prepared at small expense. 


The form of telemeter thus far discussed more par- 


One difficulty arises from refraction in 


Another difficulty is found in the more or less trem- 


when sighting through a telescope. These influences 


The best time 


M. The middle of a warm, sunny day is not suitable 
for taking long sights. 

On account of these objections, rods have been made 
to be held in a horizontal position, the lines in the tele- 
scope being then vertical. In such a case it is best to 
support the rod by means of a light tripod, between 
which and the rod there should be a ball-and-socket 
connection. The rod may then be placed horizontally 
by means of an attached spirit-level, and perpendicular 
to the axis of the telescope by aid of a sighting tube, as 
before described. But for a constant interval in the 
telescope the great length of staff required is incon- 
venient, except on open ground; indeed, it would be 
practically useless wherever much cutting would be 
necessary to secure unobstructed range for sighting. 

This brings us to the consideration of another form 
which has been much used. The following is a brief 
description: The staff, which may be short, not ex- 
ceeding three feet, or one metre, in extreme length, is 
maintained in a horizontal positicn. In the eye piece 
of the telescope are two fixed vertical lines, equally dis- 


tant from the central one. Besides these another line (To be continued.) 
is caused to move across the field ef view by means of a toe 
screw with a large head, of which the circumference is OBITUARY. 





graduated generally to 100 sub-divisions. For con- 
venience in counting there should be a comb placed 
across the lower part of the field of view, so made that 
one revolution of the screw-head (indicated by an index 
mark or pointer) will carry the movable line exactly 
from one point or hollow to the next, This constitutes 
the familiar “‘ micrometer attachment.” Now let two 
points be carefully marked on the rod, after repeated 
trials, so that, at a distance of 1,000 ft.+ (f+ 7) 


We extract from the Taunton (Mass.) Republican, of 
the 5th inst., the following : 

“* LEwIs R. CHESBROUGH, Esq., formerly of Taunton, 
died in Elizabeth City, New Jersey, on the 2d inst. Mr. 
C. for several years resided here, carrying on success- 
fully the Shepard or Oakland mill until he moved to 
New York City. There he engaged in the business of 
a cotton broker, for which he possessed peculiar qualifi- 
cations. His health has always been delicate. and a 
severe pulmonary affection, with which he has recently 
Mr. C, was 
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from the centre of the instrument, the fixed interval on 
the red shall be exactly subtended by the interval made 
by the movable line in the telescope by one revolution 
of the micrometer head. The convenience of 1,000 or 
some similar decimal number for the initial distance will 
now be apparent, for to find the distance of the rod we 
have only to take the reciprocal of the reading of the 
micrometer head, point off three places to the right, and 
add (f + 7). 

Thus, if there were exactly two turns of the screw 
take the reciprocal of 2, which is .5, and, pointing off as 
indicated, we have 500 ft. Again, suppose we have 3.85 
turns of the screw ; the reciprocal of 3.85 is .2,597,403 . 
hence the distance by rod is 259.7 ft. A pocket-table 
of reciprocals may be found in Henck’s Field Book for 
R. R. Eng'rs, or other similar pocket book, which every 
surveyor or engineer is supposed to have with him. In 
use of this form of apparatus we are not troubled by ver- 
tical refraction, and not seriously by unsteadiness of the 
air. There is another advantage, too, in the greater 
ease and certainty of making the moveable line cover a 
fixed interval marked by conspicuous points on the rod_ 


than in noting the variable intervals covered by fixed 


lines in the telescope. 
Denote by # the number of entire revolutions and 


eminent City Engineer of Chicago. 





been afflicted, has at length proved fatal. 
by profession a civil engineer, and his brother is the 
Their father was 
rominent in the early history of railroad building in 
ew England.” 





CORRESPONDENCE. 





Editor ENGINEERING NEws: 


The formule given by your correspondent, page 11, 
are derived from the well known formula (using his 
letters and diagram) 6°=a*-+-d*—2 d a cos A, in which 
acosA =z, Ifs represents half the sum of the three 
sides x may also be found by the formula: 


z 


7 Ws (s — a) (s — d) (s — A) 


or in words, s = twice the area of the triangle divided 
by d. * 


z= 





0 <- o —— 
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REPORT OF THE BOARD OF COMMISSIONERS OF T RANS- 
PORTATION to the Legislature of the State of Califor- 
nia— December, 1877. 


As a railway report, this is more than usually in- 
teresting. The discussions freight transportation 
and of the methods of watering stock, etc., are well 
handled. The report is accompanied by several dia- 
grams, illustrating the combinations of railways in large 
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corporations and rendering forcible the remarkable in- 

crease in capital stock that takes place from time to 

time. An ample appendix presents the data on which 
the conclusions are based. In this as well as in other 

California reports which have come under our notice, no 

expense seems to have been spared to give it an attrac- 

tive appearance as well as to illustrate it fully. A good 
railway map of the State would have been a wise addi- 
tion. 

MEMOIRES ET COMPTE RENDU DES TRAVAUX DE LA 
SoCIETE DES INGENIEURS CIVILS.—Novembre et De- 
cembre, 1877. 

This Society was founded in 1848 and many of its 
papers have become a part of the standard literature on 
the subjects treated. The present number, in addition 
to the reports of meetings, contains the following valuable 
paper: Etude sur utilization de la vapeur dans les 
machines. Application in systeme compound aux ma- 
chines locomotives, par M. A. Mallet. The researches 
of M. Mallet in this field are well known. 
TRANSACTIONS OF THE AMERICAN INSTITUTE OF MIN- 

ING ENGINEERS. Vol. V. May, 1876 to February, 


1877. 

Ths volume contains many papers of great technical 
interest and value to the mining engineer and is 
illustrated by several plates. Among papers of more 
general interest we notice ‘* Technical Education,” by 
Prof. Lewis M. Haupt ;“ A Century of Mining and Me- 
tallurgy in the United States,” by Hon. Abram S. Hew- 
itt; ‘The Mineral Wealth of Japan,” by Prof. Henry 
S.Munrie. “A History of Bessemer Manufacture in 
America,” by Robt. W. Hunt; and “The Nomencla- 
ture of Iron,” by Henry M. Howe. Among so many 
papers of merit it is almost invidious to mention any. 
The Institute has attained the dignity of a lerge mem- 
There are 537 
members, 144 associates, and 57 foreign members, a 
good record for a society organized in 1871, 
FouNDATIONS. By JULES GAUDARD, C E. TRANs- 

LATED FROM THE FRENCH BY L. F, VERNON HAR- 

court, M. A., MEMBER OF INSTITUTION OF CIVIL 

ENGINEERS. Chicago. Jansen, McUlurg & Co. 

This is a reprint from a translation published by 
the Institution ot Civil Engineers—London,. It is an 
able though condensed treatment of the subject in its 
modern aspects, well illustrated, aud the more valuable 
from the fact that a comprehensive and exhaustive tiea- 
tise has yet to be written. The subject is one that will 
warrant a large work like Drinker’s Tunneling, and of 
which every engineer feels the need. Considerable 
space is given to American methods of making founda- 
tions, but, from the many original methods introduced 
and practiced in this country, a separate book might 
well be devoted to a description of our practice, much to 
our own good and to that of our friends across the sea. 
The book itself is of real merit. 

CABLE-MAKING FOR SUSPENSION BRIDGES, WITH 

SPECIAL REFERENCE TO THE CABLES OF THE EAST 


River BripGe, By Wilhelm Hildenbrand, C. E. 
Chicago. Jansen, McClurg & Co. Price soc. 


Of this little book the author says in the preface: “It 
contains in general a description of the manufacture of 
wire cables, after the method invented and patented by 
the late John A. Roebling, and followed by him and his 
son, Col. W. H. Roebling, in the construction of the 
largest suspension bridges of this country. It also in- 
cludes such theoretical investigations as pertain to an 
exact regulation of a cable or chain, which may be found 
convenient in practice.’’ The data is largely drawn 
from the East River bridge. As a general description of 
that work and of the details of cable-making as there 
applied, combined with a solution of the theoretical 
problems involved, this little work can hardly be ex- 
celled. It is amply illustrated and cannot but prove of 
value to all interested in suspension bridges. 

THE ANEROID BAROMETER; Its Construction and Use. 

Compiled from several sources. By Professor G. W. 


Plympton. D, Van Nostrand, Publisher, New York . 
Jansen, McClurg & Co., Chicago. Price 50 cents. 


The well-established position which the barometer 
has attained as an important adjunct to all exploratory 
and preliminary surveys makes this handy and con- 
venient little book of much practical value and quite 
opportune. Aside from its meteorological uses, the 
Aneroid, in the hands of careful observers, is yearly be- 
coming of greater value for all topographical purposes, 
and its application in this direction is quite illimitable. 
The numerous signal stations throughout our country 


bership, enrolling many notable names. 
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furnished with standard barometers, and having lengthy 
The 
work is a compilation from various sources, much of it 
being taken from Engineering, London, of two years 
since. 


barometric records, will assist greatly in its use. 


MATTER AND MorTion. By J. Clerk Maxwell, M. A. LL. 
D., Edin., F.R.SS. L. & E., Honorary Fellow of 
Trinity College, and Professor of Experimental Phys- 
ics in the University of Cambridge. Chicago, Jan- 
sen, McClurg & Co. Price s0 cents. 

The writings of J. Clerk Maxwell are too well and fa- 
vorably known to need extended review from us. The 
present work aims at a fundamental treatise of some of 


the primary concepts of physical science, and to those | 


who have become quite hopelessly mixed from a study 
of some recent American publications on mechanics, 


etc., it will assist to clear away the cobwebs of formal- 


ism and present the salient ideas stripped of verbiage. 


A GUIDE TO THE DETERMINATION OF ROCKS, ETC. 
Being an Introduction to Lithology. By Edouard 
Jannettaz., Docteur es-Sciences. Translated from 
the French by Geo. W. Plympton, C. E., A. M., Pro- 
fessor of Physical Science in the Polytechnic Institute, 
Brooklyn, N. Y. Jansen, McClurg & Co., Chicago, 
Price $1.50. 

As a primary treatise or introduction to larger works 
this little book of 160 pages is one of the best of the 
numerous books on this subject that have issued from 
the press in the last few years, and it will no doubt 
prove a valuable supplement to the ordinary academic 
course of geology. The Appendix is not the least valu- 
able portion of the book. 

One defect of all the small treatises on this subject 
with which we are acquainted is, that they are unneces- 
sarily dry. They seem to mention every classification 
found in the larger wo:ks, which, of course, makes of 


them, to a large extent, a mere dictionary; as such they 


seem better fitted for ready-reference books than for 


elementary treatises. Some work that will present the 


salient features of mineralogy and lithology to the gen- 

With this little 

book in hand, an efficient instructor, backed by a well- 

selected cabinet, will do good work. 

A MANUAL OF ENGINEERING SPECIFICATIONS AND CON- 
TRACTS. Designed as a text-book and work of refer- 
ence for all who may be engaged in the theory or prac- 
tice of engineering. By Lewis M. Haupt, Professor 
of Civil Engineering, Towne Scientific School, Uni- 
versity of Pennsylvania. Philadelphia: 1878. 


eral academic student is a desideratum. 


Our appreciation of the merits of this work could be 
better expressed in three columns than in a few com- 
paratively barren lines. While it probably contains a 
few points for criticism, still, in that it occupies a field 
previously uninvestigated and but little explored, it is in- 
valuable to every working engineer as a ready reference 
book on the subjects of which it treats, subjects which 
are usually the bane of engineers as most vexatious and 
troublesome. 

To draw upacorrect specification exacts the best 
knowledge and skill of the engineer, and expresses his 
attainments far better than any diploma or memoir. To 
frame a contract without loop-holes involves a certain 
knowledge of the law which every working engineer 
To 


carry<ut both specification and contract, as superin- 


should possess, or, if lacking, immediately suprly. 


tendent of construction, without developing antagonism 
between employer and contractor, requires rare good 
judgment and executive ability. 

To the class of engineers who possess all these require- 
ments to success this book, while an aid as tending to 
abridge individual research, is not of the greatest value. 
Indeed, it may readily be believed a positive injury as 
putting the tools into the hands of men of inferior attain- 
ments. Such an argument, however, would apply to all 
the professional works yet written. 

To the young engineer who is just pluming his feathers, 
to the novice from other walks of life who is permitted 
to “hang out his shingle,” not always in small and obscure 
towns, to the “practical engineer” who, without the 
advantages of an early professional training, has grown 
up into the ranks from the position of rodman or chain- 
man, and to the omnipotent Board of Public Works and 
other officials in city, village and country whom an in- 
dulgent and undiscriminating public have allowed to 
manage nearly everything connected with a specification 
and contract, this work is peculiarly invaluable. 

Specifications and contracts are often drawn by this 
class of men with admirable skill and judgment. But 
as a general thing, to those who have had the fortune to 
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| meet with many of their mongrel specimens—to which 
only original orthography and syntax are comparable— 
the truth of our remarks is sufficieftly apparent. It 
also often happens, and of many instances are we 
| familiar, that contractors for important works, as pump- 
irg machinery, bridges, etc., are permitted to draw up 
| their own specifications and contract, sometimes in 


legitimate competitions under the eyes of experts, but 
too often because the civic officials and engineers have 
no clear conception of their wants in detail. The folly 
of this course is generally developed in a few years. 

Of standard specifications, such as are applicable with 
slight modifications to various classes of work generally 
required throughout the country, we are at present sup- 


plied by our most skillful engineers. A bare compila- 


tion of such would be of great value, and perhaps the 
present work may be criticised in that it does not con- 
tain them in sufficient number, as covering the field more 


| fully. 


It is deficient in bridge specifications and in those 
relating to water works, and we think a few specimen 
working drawings would have added to the value of the 
chapter devoted to “ specifications.” 


However, the work is more ambitious than a mere 
compilation. The first chapter is devoted to ‘* Draw- 
It is difficult to determine how much should be 
said and how much left unsaid on this head. It is not 
desirable to make of it a garbled and inadequate treatise 
on the subject, and anything less is apt to be mere defi- 
nition. 


. ” 
ings. 


The remarks are for the most part judicious, 
and more might be said of the proper scales for various 
classes of drawings. Indeed, that anything is suid on 
this topic we fail to remember. 

The same remarks might also be made in regard to 
Chapter IT., on “* Estimates and Measurements.” While 
desirable to represent the various methods of measur- 
ing and estimating certain classes of work, we doubt the 
propriety of devoting space to formule of mensuration 
and to tables, found in a}] engineering hand-books. 

The fourth chapter is devoted to “ Advertisements,” 
the fifth to “* Bids or Proposals,” and the sixth to * The 
Contract.” 





When the reader has finished the last chap- 
ter he will do well to consult his legal friend as to the 
best work on the “* Law of Coutracts,” and when he has 
purchased the volume, hybernate with it until he has 
In with 
such a work, the single case cited in the Appendix could 


entirely absorbed its substance, connection 


not prove misleading. A glossary of technical terms 
and a well-arranged index conclude the volume. 

In conclusion, while we believe the work can be im- 
proved in subsequent editions, we must congratulate the 
author on having brought out an unusually well digested 
and meritorious volume, and one that supplies a long 
felt want. 


>: aes 
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Abstracts of Papers in Foreign Transactions and 
Periodicals, 
1877-78. 

Report on the Sexerage of the City of Clinton, La., 
1878. By Charles MacRitchie & John Nichol, Civil 
Engineers, Chicago. 

Mechanics of Ventilation. By George W. Rafter, C , 
E.,— Van Nostrand’s Science Series, Jansen, McClurg 
& Co., Chicago. Price, 50 cenis. 

Annual Report of the Officers of the City of 
Springfield, lll. for the fiscal year ending February 28, 
1878—from W. D. Clark, City Engineer. 

Description of Cofferdams used at Dublin, Brinken- 
head and Hull. By William James Doherty, Assoc. 
Inst., C. E., Institution of Civil Engineers, London. 


Institution of Chief Engineers, London, 


Review on the Progress of Steam Shipping During 
the Last Quarter of a Century. By Alfred Holt, M. 
Inst. C. E. Institutiou of Civil Engineers, London. 

Borough of Liverpool New Water Supply. Re- 
port of the special sub-committee of the Water Commit 
tee, togother with appendices, containing: 1, Report on 
the Haweswater scheme; 2, Analyses of samples of water 
from the various proposed sources; 3, Report on the 
Vyrnwy scheme,—Liverpool, Eng., 1877. 
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ALuMiInuM has been recommended as a coating of 
telegraph wires, because its electric conductivity is 
about twice as great as that of iran. 
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WATER SUPPLY OFAMERICAN CITIES. 


BOSTON. 
(Continued from page 120.) 


For the above distance the exterior side walls of both conduit and cham- 
ber are carried up vertical in brick work, in all about 11 feet above the 
bottom of the concrete foundation. The inverts are semi-circular, and at 
the springing line the partition wall terminates with a grooved course of 
granite ; above this, the chamber is divided into 5 openings of 6 feet each, 
the arches of which, supported on grooved granite upright columns, sustain 
ashare of the arched covering to the whole structure. Into the grooves in 
the partition walls and running parrallel with the length, of the chamber, 
stop-planks are fitted and the height of water regulated thereby. Access is 
gained from the surface of the ground by trap doors seated in a granite 
curb supported by brickwork extended from the top of the chamber; these 
doors are situated immediately above the stop planks. The waste dis- 
charges into the lower lake through a brick conduit at right angles to the 
chamber, at its southerly extremity, the lake end being constructed of gran- 
ite masonry, to preserve it against ice, in which stop planks are also used 
to facilitate measurements of discharge or waste. 


VENTILATOR. 


Only one ventilator was built; it is situated near the south end of lower 
Mystic Lake. It is of brick masonry, in plan a six pointed star, with an 
equivalent diameter of 6 ft. 0 in., and is ten feet high, the roof being ar- 
ranged to overhang, to protect the opening to the conduit. 


CONDUIT. 

The conduit extends from the lake to the pipe-chamber on the north 
bank of Mystic River, conveying the water to the iron pipes passing under 
the bed of the same, a total distance of 7,453 feet. It is constructed of hy- 
draulic brick masonry, generally 8 inches thick,—this dimension 1s increased 
to 12 in. on the length between the Waste-Weir and Gate House. (See Plate 
3). In shape it is oviform, 5 ft. 8 in. in length, and 5 feet wide, interior di- 
mensions; the base being semi-circular 5 feet diameter, the upper segment 
having a rise of 3 ft. 2 in. 

The whole exterior of the brick-work is coated with hydraulic cement mortar. 
The level of the inside of the invert at the lake is 4 ft. 2 in. below tide water 
and 11 ft. 2 in. below the line of authorized flowage. The total fall to the 
pipe chamber is nine (9) inches, being a grade of .01 per 100, equal to about 
6 inches to the mile. The first 3,000 feet of the conduit known as the Pond 
Section, was necessitated by the legislature compelling the city to confine 
their works to the upper Mystic Lake, and was attended, in its construction, 
with marked and continued difficulties. It passes along and around the 
easterly side of the lower Mystic, a shore line of steep side hills, with abrupt 
and sudden bends and changes in direction. To procure an admissible 
alignment, the work had to be carried through heavy cuttings, and across 
deep bays; some idea of the obstacles to be overcome may be deduced from 
the fact that the excavation for foundations extended 5 or 6 feet below the 
water line of the pond, and that costly and constant pumping had to be re- 
sorted to. The soil generally was extremely porous, consisting of coarse 
.oose gravel, while in some places mud and quicksand were encountered 
upon which a man could not stand. The pumping capacity required in 
some places equalled a million gallons in three hours. The difficulties from 
water was in a small degree modified by anticipation, and an act obtained 
to construct a system of tide gates at the outlet of the lower Mystic, by 
which the water was lowered some two feet. 

Reference to Plate 3 will show the average method of forming founda- 
tions; in all cases the conduit is bedded in concrete, 3 or 4 inches beneath it, 
and extends up its sides at least 2 ft.0 in. But modifications were con- 
stantly necessary; in some places sheet iron was used on plank, while the 
planking and stringers were altered in scantling and arrangement at every 
change of soil. 

Upon the lower section, near Mystic river, a locality was reached abound- 
ing in land springs, which caused leaks in the conduit, and upon examina- 
tion it was found preferable in three cases to give the springs free access to 
the conduit, from which no evil of importance has resulted. 

The earthwork of the conduit was commenced in 1862 and the whole 
finished in 1864. The greater part was performed under a contract with 
Mr. McDonald, of Albany N. Y., under the immediate inspection of Mr. 
Albert Whiting. 

Manholes giving entrance to the conduit, are situated along its length 
at intervals of about 1500 feet. They are covered by iron traps seated in 
granite curbs, with 2 ft. 6 in. of earth over the whole to prevent disturbance 
by unauthorized individuals. Plate 3 gives an elevation of a man hole. 


2 ee 





THE PIPE CHAMBER. 

The conduit terminates at the pipe chamber, into which it discharges, 
which is situated on the north bank of Mystic River. It is a structure whose 
basement is 18 feet x 15 feet, supported on concrete on a plank foun- 
dation, resting on marshy soil, full of quicksand, upon which some difli- 
culty was experienced in putting in the concrete. To ensure stability, in- 


ENGINEERING NEWS. 


te 


wn 


verts are turned in brick, as a flooring to the delivery and pipe wells. The 
level of the soffit of the conduit arch is 9 in. above mean high water, and the 
floor level of the wells about 12 feet below that of the conduit soffit. It is 
constructed chiefly of hydraulic brick masonry, and is interiorly divided 
into three portions, a receiving well 11 feet x 7 feet, into which the con 
duit empties, which opens into two delivery wells, about 5 feet x 4 feet 
through openings 3 feet x 3 feet .6 inches. From the receiving well a 
waste pipe, 30 in. in diameter, is carried to the Mystic river to admit of 
emptying the conduit if necessary, and grooves and stop planks are also pro- 
vided immediately facing the conduit opening to allow of repairs in the 
chamber. The level of the bottom of the waste pipe is that of the under 
side of the brickwork of the conduit invert; it is fitted with double gates 
3 ft. 0 in. square, facing in opposite directions, the outer being intended to 
prevent any inflow of salt water during high tides; the inner to prevent 
waste from the receiving chamber. The gates into the delivery chambers 
are similar in size and construction to those used at the Gate House, Mystic 
Lake and are to regulate the flow into the iron pipes passing under Mystic 
river. Double setts of copper screens are placed in the delivery, or pipe- 
chambers to prevent eels or fish from entering the pipes. The partitions in 
the sub-structure of this building pass upwards to the floor of the super- 
structure above, from which the gates are regulated by hand wheels etc., 
and the floor so constructed that easy access can be obtained to the regions 
below. A brick, cottage like edifice rests upon the heavier building below. 
The total depth of the sub-structure, to the bottom of the brickwork is 
17 ft.9 in. 


CAST IRON MAINS UNDER MYSTIC RIVER. 


From the pipe-chamber the water is conveyed to the pump well of the 
Engine House by two cast iron mains passing under the Mystic river. This 
was obligatory by the terms of the Act. The pipes are 36 in. internal diam 
eter, 1 inch thick, and lay in 12 feet lengths. Special castings with coni- 
cal mouths, are built in to the wall of the pipe chamber, 5 ft. . 0 in. from 
centre to centre of each, which dimension continues throughout the dis- 
tance of 48514 feet from pipe-chamber to pump-well. The level of the bot- 
tom of the inside of the pipes is about 5 ft. . 7 in. below the level of the sur- 
face of the invert of the conduit, or about 11 ft. . 0 in. below mean high tide, 
and this level is maintained throughout the whole length. At the river 
crossing, it was necessary to construct a coffer dam; two rows of sheet piling 
were driven, the inner rows of guide piles being 13 ft. . 0 in. centre to cen- 
tre; when the pipes were laid, the coffer dam was removed with the excep 
tions of the inner rows of piles which were used in constructing a bridge to 
connect the works. This is a wooden bridge, and serves also to protect the 
line of pipes, but does not need particular description. Half the width of 
the river was completed before the other was commenced. For the 150 feet 
under the river, the pipes were bedded in cement concrete, 6 in. thick under 
the centre, which thickness also surrounded them; but for the other remain 
ing distances, they were bedded on 6 in. of concrete, and the two pipes sur- 
rounded with puddle. Either of these pipes with the extra head imposed 
upon it by its extra depth, is capable of delivering all the conduit can sup- 
ply; but the two were laid to guard against accident. The joints are made 
in the ordinary way by lead and gasket, and the pipes coated with coal-tar 
at 300 deg. Fah. of heat. 

ENGINE 


HOUSE AND PUMPING-WELL. 


The engine house is situated on the southerly bank of the Mystic River 
at about 200 feet from the water’s edge. It embraces under one roof, the 
pump-well, boiler and engine rooms, and repair shop, and is 120 feet long 
by 58 feet wide. It is constructed of red face brick, with freestone trim- 
mings resting on a granite underpinning. In its present form it is consider- 
ably enlarged from its original dimensions. 
angles to the supply main above described. 

The boiler room floor is 16 ft. 6 in. above the level of the bottom of the 
pipes before mentioned, and the engine room 20 ft. 6 in. above the same 
point. The boiler room, the easterly portion of the building, is about 72 ft. 
.0 in. x 53 ft. .0 in. and has two stories; the lower one contains 8 boilers each 
16 ft. .0 in. x5 ft. 3 in. diameter, with the necessary appurtenances, and a 
Fairbanks scale for weighing coal and ashes, both of which are handled on a 
small car running on a track leading from the coal stores facing the south- 
erly side of the brick room, and traversing the room immediately in front of 
the furnaces. A portion of the second story is used as a hall and the re- 
mainder for tools and stores. 

The engine room is 83 ft. . 0 in. x 53 ft. .Oin. with a headway of 23 ft. .0 
in. in the clear. It contains 2 Worthington Pumps of a capacity of 5,000,000 
gallons per 24 hours, and 1 equal to 8,000,000 in the same time. 

The coal shed was constructed by excavating into the embankment so 
that the floor on the lower end is on a level with the boiler room floor, with 
which it communicates by a tunnel running beneath the passage way be- 
tween the coal shed and smoke stack and the boiler room. The roof is on a 
level with the roadway, so that teams drive directly on and dump the coal 
through scuttles into the shed, from which it is carried to the boilers by the 
car spoken of before. It is calculated to contain 1,000 tons of coal. The 
chimney, an ornamental buttressed stack is located near the coal shed, about 


Its length is nearly at right 
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the middle of the block, on the opposite side of the passage way referred to, | in. x 2 ft. 6 in. internal dimensions form part of the receiving well, and the 


which is 16 ft.. On. wide. The flue is carried from the top of the boilers, 
across the passage way by protected cast iron pipes 30 in. diameter and into 
the chimney by way of thecoal shed. The chimney is of brick masonry 105 
feet high starting from a granite base 15 ft. .0 in. square. 

The pump-well is located on the southerly side and under the engine 
room floor. It is 30 ft. . 0 in. long, 11 ft. .0in. wide and 14 ft. . 0 in. deep 
with a capacity of 26,000 gallons at the usual pumping level. It is sunk 
down to and into the rock ledge, which is covered with concrete to prevent 
leakage from fissures etc., and upon this is laid a floor of hard-burned pav- 
ing bricks upon edge. A small sub-well is sunk to a still greater depth to 
admit of completely drying the well, for which purpose extra suction, strain- 
ers, ete., have been furnished. The side wells are of rubble masonry lined 
with hydraulic brick masonry 3 ft. . 0 in. thick at bottom, and 2 ft. . 0 in. 
at top. 

The supply pipes carried under Mystic River are continued through the 
Engine House wall and into the pump well, and wherever they pass throngh 
such walls, arched are turned over them to carry the weight, that they may 
be relieved of all strain but what they were intended to bear. They are 
bedded in the wall of the pump-well, terminating on its inner face, and the 
level of the bottom of pipes and the wells are the same. 

The engines are worked alternately, or as required, the two smaller ones 
being in use together, while the larger one is stopped for repairs. 


FORCE MAIN. 


From the air chambers of each of the pumps, 30 inch mains are carried 


and continue in one pive of 30 in. diameter to the Reservoir. Check valves 
are placed on each of the above branches, and one on the main in advance of 
the functions. Waste pipes are led from the check valves, upon which gates 
and hydrants are fixed for local use. The force main is 3,277 feet in length, 
2,100 feet of which are laid with solid lead joints. The level of this main 
at the Engine House is 16 ft. 6 in. above tide water, and it rises gradually to 
the reservoir, in which the level of high water is 147 feet above tide level. 
Near the Engine House, the pipes have flange joints and are bedded on 
masonry. 


RESERVOIR. 

The Reservoir is situated on Walnut Hill, in Medford, near Tuft’s 
College. It serves both for receiving and distributing, its location and 
height rendering it peculiarly favorable for both purposes, and it is capable 
of supplying any of the towns, lying between the Charles and the northern 
slope of Mystic River. Its water surface covers an area of 449 acres, being 
nearly of the shape of a parallelogram, with a length of about 560 feet and 
a width of 350 feet. It is divided into two portions, nearly equal in extent, 
by a partition embankment, the top of which is 5 ft..0 in. below high wa- 
ter line. At high water it has the appearance of one basin. It is 26 feet 
in depth, the top of bank being 3 ft..0 in. above high-water mark. At 
high water level the capacity is 26,244,415 U. 8. gallons. 

The natural soil, clay, was mixed with a proper proportion of sand, and 
deposited in layers 6 inches thick, wetted and rolled with grooved rollers, 
and compressed with teams to form the embankment. The footings, where 
the old and new soil met, were stepped to avoid a continuous surface. Plate 
3 will give the dimensions and construction of the banks. The inside slopes 
145 to 1, are lined with puddle 2 ft. . 0 in. thick, which is covered with brick- 
work 8 in. thick up to a line 44% feet from the top, where the lining is faced 
and coped with cut granite masonry. This latter is composed of 3 courses of 
18 in. each, with projecting coping 2 feet wide. The granite masonry has 
a batter of 3 in. toa foot. The exterior slopes are 14g to 1 and are soiled 
and sodded. <A gravel path 8 ft..0 in. wide extends around the reservoir 
upon the embankment, which is 19 ft. 5 in. wide. 

The partition has slopes of one to one, faced and covered with brickwork, 
and backed with puddle walls 2 ft. thick. The division of the reservoir into 
two parts was designed to promote subsidence, and facilitate repairs and 
cleansing. 

The top water line is 147 feet, and the bottom 124 feet above high water 
level of the harbor. The bottom of the reservoir is puddled and covered 
with concrete 3 in. thick, and the base of the brickwork has also a founda- 
tion and backing of concrete. A roadway 40 feet wide passes around three 
sides of the reservoir at the foot of the embankment. 

INFLUENT CHAMBER. 

The Influent chamber, which receives the water from the force-main, is 
situated within the easterly embankment of the reservoir, at a point opposite 
the centre of the partition bank. It is constructed of hydraulic brick ma- 
sonry, With cut granite coping, sills and covering. The water is first re- 
ceived from the force-main in a square well, outside dimensions 8 ft. . 0 in. 
x 14 ft..0 in. and about 22 ft..0in. deep from the top of the embank- 
ment: the water rises in this well to about 2 ft. 9 in. from the level of the 
embankment, when it falls over a granite curb into two receiving chambers, 


each separately communicating with a division of the reservoir by means of 


circular brick culverts, 24g feet in diameter. These two chambers, 3 ft. . 0- 


















| partition between them ascends to the surface and extending over the granite 
curb forms two entrances in which by means of grooves and stop planks, 
water can be admitted to either division of the reservoir when required. 
These chambers are about 5 ft. 9 in. deep at a little above which depth the 
culvert leads out. On a level with the granite curb, above mentioned, a 30 
in. pipe from the receiving well, passing along within the embankment, 
connects directly with the Effluent Gate House at the end of the reservoir ; 
fhis is also closed by stop planks in grooves. Provision is made in the well 
tor an additional force main when needed. The culverts discharge into the 
corners made by the partition embankment with the outer one, at which wa- 
ter ways are constructed, to prevent wash of flagging stone. 


The 30 in. delivery pipes or wrought iron and cement, are laid upon the 


bottom of the reservoir, and covered with hydraulic cement mortar. They 
are so arranged that the water can be drawn to the effluent chamber from 
either or both divisions of the reservoir, or cut off from both. 


12 in. wrought-iron and cement drain pipes are similarly arranged, 


but lead out on the northerly side. They are regulated by stop-gates en- 
clesed in a chamber of brick and stone masonry. The drain pipes are laid 
under the bottom, which in each division has a fall of 6 in. to the drain in- 
lets. The drain inlet is situated on the inside corner of the reservoir and the 
valve, or gate chamber, at the outside of the embankment. 


EFFLUENT CHAMBER. 


The Effluent chamber, or Gate House, is situated on the exterior slope 


of the southerly embankment of the reservoir, and is constructed of hydrau- 
lic brick and granite masonry, the top of the foundations of which are on the 
level of the bottom of the reservoir. The building, 28 ft. . 0 in. x 23 ft. 4 in. 
outside dimensions, is divided into three divisions, the receiving gate, the 
screen, and the delivery gate, chambers. The receiving and delivery gate 
chambers are dry; the screen chamber, between the two, is a well 17 ft. 4 in. 
x 6 ft. .0 in. extreme width, in which the water rises to the level of the res- 
ervoir. This wet well is again divided into three portions by cast-iron par- 
titions, with gates in connection therewith, to give complete control over the 
three supply mains issuing from the delivery gate chamber; the entrances 
to the supply mains can be closed in the wet wells by stop planks, and the 
gates in the delivery gate chambers repaired or removed individually, as oc- 
casion requires. 


It was observed that a pipe passed within the easterly embankment of 


the reservoir from the Influent Chamber enabling a supply to be delivered 
directly to the Gate House without entering the reservoir. This pipe dis- 
charges into a well, occupying a portion of the receiving gate chamber, 
which is so arranged by an overflow curb and exterior receiving basin, that 
by means of a pipe from the latter the overflow can be carried back into the 


reservoir. 
Two thirty-inch stop gates regulate the supply from the two mains lead- 


ing from the reservoir; the delivery mains in the delivery chamber, one 24 
in. and two 30 in. are governed by gates of corresponding size. Copper 
screens are used in the wet well, of the old fashioned type, which require 
frequent cleansing; the size of the building is scarcely adequate to the in- 


troduction of revolving screens in use on the Cochituate supply. 
The gates and appurtenances are worked from the upper floor on a level 
with the top of the embankment. A handsome Gate House surmounts the 


well chambers, built of face-brick with sand-stone trimmings. 


SUPPLY AND DISTRIBUTION. 


Charlestown was supplied until the year 1870 by one 24 in. cast-iron 
main, leading from the reservoir to Charlestown Neck, a distance of 16,250 
feet. This main had branches to Medford on the east and Somerville on the 
west, before it connected with the distribution system, commencing at the 
Neck. It had also a “ blow-off” in Medford and one in Somerville, for which 
localities offered eminently suitable. Passing through the streets of Medford 
and Somerville, the “ Acts” required that hydrants should be placed upon it 
at intervals of 500 ft. 

In 1867 arrangements were made for the supply of Chelsea. A cast-iron 
pipe of 16 in. diameter enclosed in a wooden casing, was carried across the 
Mystic river by way of Chelsea bridge where the two draws in the bridge 
occurred, inverted siphons of 24 in. pipe were laid, boxed and bolted, and 
the spaces filled with concrete. The total length of this crossing amounted 
to 3,299 feet. 

In 1868, a contract was made to supply the town of Somerville, and in 
the same year an 8 in. main was carried across the Mystic River to serve the 
almshouse and chemical works of Malden. The crossing was made by using 
flexible jointed pipe of the patent known as John F. Ward’s, the joint of 
which is made with lead in conjunction with a turned socket and spigot. 
The length of pipe thus jointed, and resting on the bed of the river is 805 
feet. In 1876, a 16 in. pipe was carried across Malden bridge, to increase the 
supply, and at the draw of the bridge an inverted siphon of 20 in. pipe was 
constructed. i 

In the year 1870, a new 30 in. wrought-iron and cement supply main was 
laid by Mr. Geo. H. Norman, of Newport, R.I., 15,205 feet long, and con- 
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necting with heavier distribution pipes in Charlestown. This addition to the 


supply, 80 long required, proved a valuable auxiliary. Since the above, a 12 | 
in. supply pipe, for a certain portion of Somerville, was connected with the | 


short length of 30 in., ready for a third supply, at the gate house. 


According to the original plan, when the supply of Charlestown was alone | 


contemplated, the dimensions of the proposed pipes ranged between 16 in. 
and 4 in. in diameter. 
vices were required, 2 in. pipe was occasionally resorted to. 

When Chelsea and Everett were added to the distribution, 20 in. pipes 
were laid in Charlestown to supply the increased requirements. 

The description of pipe was a matter of long and earnest consideration, 


and on account of cheapness and an already good reputation, together with | 


satisfactory offers on the part of the Jersey City Water and Gas Pipe Company, 
manufacturers of the wrought-iron and cement pipe, this kind of pipe was 
generally adopted. For the first two or three years it sustained the reputa- 
tion accorded it very well, but in Charlestown it has proved comparatively 
of short life; and whether from the fault of the quality of cement used in 
its construction or what, the iron‘has been found to oxidize badly, and unless 
a faultless foundation can be assured, and perfection in laying and jointing 
guaranteed, it is an expensive substitute for cast-iron in the long run. It 
still has many advocates among experienced men, but all agree upon the 
necessity of thorough workmanship in the laying and making, and a good 
firm foundation upon which to rest. As an example of the manner in which 
the above pipe fails from some cause or the other, it may be stated that for 
the year ending May 1, 1877, 12,254 feet were taken up, only 500 feet of 
which was fit for further use. 

In illustration of the increase in the amount of pipe and appurtenances 
used in connection with the Mystic Water Works system, the following 
tables are presented : 
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Of the above estimate of Distribution Pipe for 1876, somewhere about 
30 miles must be deducted for pipe laid in East Boston, which is included in 
Cochituate quantities. 


In rare instances, where blind alleys or such like ser- | 
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PIPE. 

In Charlestown, the pipe used at the present time, on account of the Mys- 
tic Department having been incorporated with the Boston Water Works, is of 
the same specification as that for Boston, so that the remarks made heretofore 
upon the subject will suffice for this. 

Chelsea, Everett and Somerville, according to their contracts, agree to lay 
and superintend their own pipe distribution, and in these districts the wrought 
iron and cement pipe is still to a great extent retained, and according to re 
port answers well. 

Wrought-iron and cement pipe consists of sheet-iron rivetted into the form 
of pipe, the inside of which is lined with hydraulic cement; it is then bedded 
in cement and enveloped in the same. The thickness of cement in the interior 
of a pipe, made to equal 6 in. internal diameter, is about 1%, inch; this in 
creases somewhat as the diameter becomes greater. The joints are made with 
wrought-iron sleeves, constructed like the pipe and bedded and jointed in 
cement. 

At the foot of the above table the total length of pipe is given for the Mys 
tic Water Works as about 142 miles. Apportioning this to the several dis 
tricts we have, approximately, 28 miles for Chelsea, 44 miles for Somerville, 
and 14 miles for Everett. Some 30 miles included in the amount should 
properly belong to East Boston, and is included in the Boston distribution, 
while the balance belongs to Charlestown proper. 

From the tables some idea may be gained of the increase of the distribu 
tion, since the completion of the works in 1865. 


GATES. 


The number of gates or valves distributed throughout the system is 1,007 
Only two kinds need be mentioned, those of the Boston Machine Co. and the 
Chapman Valve Mfg. Co.; there are, however, only a few of the latter. They 
are of the double-dise pattern, closing down on to brass facings. 

The number, included in the above gross amount, belonging to Somerville 
is 340, and to Chelsea 226; the larger number of the remainder are located in 
Charlestown, the balance in Everett. 


HYDRANTS. 


In the districts supplied with water from Mystic lake, viz.: Chelsea, 
Everett, Somerville and Charlestown, from the fact that Chelsea, Everett and 
Somerville lay their own mains and appurtenances, a variety in the pattern of 
hydrants in use might be expected. Upon looking into the matter we find 
such to be the case, and that the following kinds represent nearly all the 
hydrants doing duty: the “Lowry,” Lowell, Newport, New York, Perkins, 
and Boston Machine Co.'s pattern. The Lowry hydrant is used for the most 
part in Charlestown, for out of a total of 189, 152 are of the Lowry pattern, 
31 are flush hydrants and 6 post, the two latter of the Boston and Holyoke 
type. In Chelsea, 136 are set in all, of which 5 are flush and 131 post, princi- 
In Somerville, there are 244 
hydrants, 217 of them chiefly of the Boston Machine Co.'s post design, 3 
Lowry and 24 flush. 

There are 67 hydrants in Everett, all post-hydrants, and 10 in Medford. 


In the near future, we may give a full description of the various kinds of 


pally of the Boston and Bigelow pattern. 


appurtenances used in the distribution requirements of a water works system. 
METERS. 
There are 180 meters in use in the Mystic Department: 71 in Charlestown, 
52 in East Boston, 31 in Chelsea, 21 in Somerville, and 5 in Everett. 
They range in size between 4 inches and 5¢ of an inch. The Worcester 
and Worthington seem the only types represented in this Department. 
SERVICES. 
The remarks pertaining to services in Boston will now serve for those of 
Charlestown and vicinity. 
COST OF CONSTRUCTION. 


In the report for the year ending December 31, 1871, we quote the fol- 
lowing concerning the cost of construction to that date: 


CI es ASS Ae Cackcac cas bane ctaci weds Cea beeen $ 17,644.61 
Engineering, including salaries of Chief and Con- 

SE MI ogi sco Rasen vs snes deine se Bune 33,746.87 
EE EES er BOR I get Perry Oe 89,855.38 
DUE wi tukioko bey cu secnle ere bept pares 141,856.26 
Me eee lo. Ce at pg bee abe bead 17,167.26 
I tS hans ek cose ok eet aie bite oeeers 129,714.30 
Engine, Boiler House and Chimney.............. 36,112.99 
PE ear wads clita udbananenee cane cdrkaa ys 86,638.04 
SN a isc 305 dp 054d pate sncdedevecseay 9,393.26 
Iron Pipes for Supply and Force Mains............. 108,437.10 
DSN Saas pc ik occ cedeksesnes weadeys evi 61,029.59 
Pipes for City distribution..................-..... 145,237.12 
TRG 5 ein iia ecto ei cnc sseacedseddadeseocwass 19,926.21 
BMD-COOER. . 05. cece reece ect cc ee eecencesecncaes 19,262.52 
CII 55 bk bo cio cnn dco neces ks atentoemesere: 14,012.51 
WRGR WAG OUNEE TR oso oss ons ccc ae cence cece 3,529.22 
Ne Seo rere re irre 3,012.06 
FmmpectbOm soni oss sce cess ccc cec esc ceececceceses 1,824.79 
Service Pipes and Meters..............-.2.-.+--+- 122,859.40 
Hydrants, Somerville and Medford................. 2,653.08 
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Bomsevilie Ge as 66S 555 cc eda acecehvesess 2,492.10 
Dwelling heuse for Engineer...................... 4,871.02 
LOE TRON og i'n eh ap add ecacasapeancec es 37,347.86 


Medford esas pi poe ee eee iduswiss 3,997.41 
RI FONE 8 oo 6 oa ia Sve anules SEMA oe Es 1,415.05 
Kagine Howes Tixtemsiod ....... .60scesccssuvusaness 22,593.08 
Bow Tes Saree PEGs. oo os 5.5.0 s veces seckia 202,905.40 


Pe FN LL bse Sk hbcow se Dhan th atewsa eee 7,678.02 
8,964.64 


WO eee $1,356,175.15 











The aggregate amount of Water rates received to January 1st, 1872, 
amounted to $658,628.10 
TABLE OF Recerpts, EXPENDITURES, Etc. 


| Cost - Maw: Diced Amt ot out- 
YEAR. | ce ijcost of Con-| standing 
| Pump- struction. |water bonds 
lw orks. | ing. 
Ending , | 
Dec, 31st, 1871. .|19,276.95/25,592 .90} 1,356,175.15 
“ae -|251038) O04) 32,344.25 1,460, 000.00 1,364,000 


Sinking 
fund, 


Water 
rates |REMARKS. 


collected 














59157. g2| 860, ngs 70) Total to date. 





“ 66 1873 147,025,313 147," 4.70 1,403,000 8,770. §6/217,517.. 45) 
oo # 4. .| 495340. 94/|35.207.22 se sehen 64 \235,030.97 
May sande i 75) 26,408.60) 13,614.97 “ 1,280,000 |138,228.76| 147,404.59 
eR 6. . | 73,824.70) 34,799.07 « ‘W1,113,000 | 45,616.62/238,691.53 


Includ’yg. amt 
1,228,000t | 96,701.18) 289,819.11| borrowed for 
Mystic sewer 


" oes §64222.52|31,935-34 = 


T he amount i in the above table under the head of cost of maintenance of 
works includes all repairs, extensions and services. 





OFFICERS MYSTIC WATER DEPARTMENT. 


Water Registrar; Joseph H. Caldwell, Charlestown. 

Superintendent ; Charles H. Bigelow, Charlestown. 

Mr. L. R. Lymmes, of Winchester, has charge of Mystic Lake, the Con- 
duit, Reservoir etc. The engines and pumps are under the care of Mr. B. 
Borns. 


ADDITIONAL SUPPLY OF WATER. 


The additional supply of water is to be derived from Sudbury River, a 
stream of moderate size which flows in the towns of Westboro, Ashland, Fram- 
ingham, Wayland, Sudbury and Concord, in the state of Massachusetts; it 
flows in a general northeasterly direction and meets, in the town of Concord, 
the River Assabet. Both streams then join to form the Concord River, which 
flows into the Merrimac River at Lowell. 

The water of the river is very fine, and the slight yellowish tinge which 
can generally be observed in it, as in many rivers of the same character, dis- 
appears entirely by storage; the water-shed is of such a nature that with the 
exception of a few cases where some care must be exercised, the water will 
be kept free from pollution. 

The city diverts the water from Sudbury river in the town of Framingham, 
at a point where the available water-shed is 7424 square miles in area. The 
Sudbury River rises and falls very quickly, and its water-shed being small, its 
flow, as might be expected, experiences some very extensive variations. 

At the end of March, 1876, the flow at the city’s dam was equal to 3,200 
cubic feet per second; it is sometimes below 10 cubic feet per second in the 
dryest times of the summer and autumn. The river has, for a few years, 
yielded a rather large percentage of the rain-fal!, but the calculations for the 
supply of the city are based upon an annual yield, in a dry year, of a quantity 
of water corresponding to a depth of 12 inches on the whole water-shed. 

From the great variation in the flow of the river, it is obvious that large 
storage reservoirs must be formed above the point where the water is diverted, 
in order to keep an uniform supply throughout the year 

It has been calculated that seven reservoirs would be necessary, with a 
capacity of 4,900,000,000 gallons, to give to the city, in the dryest year, a 
permanent supply of 40,000,000 gallons per day. 

Such an amount of water not being required at present, three reservoirs 
only, of a capacity of 2,000,000,000 gallons, are being constructed, which 
will be sufficient to secure to the city, in the dryest weather, a supply of 
20,000,000 gallons per day. 

The city does not take the whole river; it is bound by its charter to let 

1,500,000 gallons of water, at icast, flow in the bed of the river below its 
dams, every day in the year, for the benefit of the mill owners and riparian 
proprietors. : 

From the lower reservoir on the river the water is to be conducted through 
a brick aqueduct into Farm Pond, a natural pond of 200 acres, which will be 
used as a settling reservoir. 

From Farm Pond the water is drawn into the main conduit, 16 miles long, 
which carries it, through the towns of Framingham, Sherborn, Natick, Need- 
ham and Newton into Chestnut Hill Reservoir. 








Chestnut Hill Reservoir, already described, recvives the present supply from 
Lake Cochituate, and is connected with the pipe distribution of the city. 

The general arrangement of the water system will be better understood 
from the map. 

The various parts of the work on the “Additional Supply” are either 
finished or in course of construction, and the water of Sudbury river can 
already be sent directly to the city. 


RESERVOIRS AND DAMS. 


The three Reservoirs which are now being built are very near one another; 
the lowest, reservoir No. 1, is situated below the confluence of Sudbury River 
and of Stony Brook, its principal tributary; the dams, Nos. 2 and 3, forming 
the other two basins, are some 4,800 feet and 5,200 feet, respectively, above 
the lowest, each on one of the confluent streams, thus forming an uninter- 
rupted triangular chain of reservoirs; the lowest reservoir, where it meets the 
upper dams, is about 8 feet in depth. 

The proximity of the three dams has enabled the city to lay, at a reason- 
able cost, a 48 inch iron pipe, connecting: the three dams together; by its 
means and by an elaborate arrangement of chambers in the gate-house of the 
lowest dam, the water of each of the two principal streams can be sent to the 
city separately, and if any of the upper reservoirs must be emptied for clean- 
ing or other purposes, its contents can be sent directly into the river below, 
without interfering with the city’s supply, which would, in the same time, be 
maintained from the other branch through the lowest reservoir; any one who 
is familiar with the vegetable formations which, sometimes for a number of 
days, impair the purity and taste of water, will see that the arrangement 
above described may be found of a great practical value. At such times of 
the year as the use of the pipes would be resorted to, it is most probable that 
the whole flow of either branch of the river could be controlled in that way. 

In the reservoirs proper, the usual work of cleaning and excavating where 
the water would be shallow or the bottom objectionable, is going on, but no 
work is required the description of which would be found of any particular 
interest. 

The work on the dams is of a different character; the valleys are almost 
uniformly formed of strata of sand and gravel which extend sometimes to a 
great depth; below these strata is found some micaceous slate, sometimes 
quartzite and some granite, or rather syenite, of which there are large out- 
croppings in the neighborhood. 

Numerous soundings were made to determine the position of the dams; 
but in some cases the strata of gravel and sand were so much broken that the 
results of the soundings were but partially reliable, and new ones were wanted 
as the construction was going on. 

The embankments, which are built across the valleys, on each side of the 
waste overfall, are extensive, and there being no clay in the neighborhood, 
within a reasonable distance, it was decided to build.a centre wall laid in 
cement throughout. their entire length; an abundance of excellent rubble 
stone is found on the spot. 

The embankments themselves are formed of such materials as could be 
found in the excavations and in the immediate neighborhood, the up stream 
side being composed of a mixture, carefully made, of very fine compact sand, 
gravel, and a little loam laid in small layers well wetted and rolled; the 
down stream slope is formed of good gravel of all sizes laid in the same 
manner. 

Dam No. 1, the lowest in the valley, is built in generally pervious ground 
composed of irregular strata of various sands and gravels; under them, at a 
distance varying from 30 feet to 65 feet below the bed of the river, is some 
micaceous slate; a continuous stratum was found, however, at a depth of 15 
to 20 feet below the bed of the river, composed of very compact material, 
partly gravel and partly sand, and the masonry foundation of the dam was 
built into that compact bed. 

The part of the dam forming the waste overfall is built entirely of masonry 
to the bottom of the foundation with a uniform width of 11 feet, capped with 
a crest of heavy cut stone; the centre walls of masonry contained in the earth 
embankments, 4 feet to 8 feet in width at the bottom, are connected directly 
witi. che masonry of the roliway, thus forming together, across the valley, a 
continuous water-tight screen. 

A heavy apron of block stones, from 2 feet to 4 feet deep, supported partly 
on masonry and partly on timber, extends far below the dam, as shown on 
the section Pl. 4, and the overflow as well as the wing-walls are faced with 
coursed granite. 

A gate chamber connected with dam No. 1 contains three iron flood gates, 
each 4 feet by 6 feet, with brass facings to secure perfect tightness. 

It contains also two sets of 2 gates, each 414 feet by 4 feet, for the purpose 
of regulating the flow of the water of the reservoir into the conduit; the 
second set to be used in case of accident or repairs. 


(To be Continued.) 
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Gomneeiiia : Cie 60 as sea ae eaesaw ees 2,492.10 
Dwelling heuse for Engineer...................... 4,871.02 
CRUNNNE SURI i's sos Kn aeo bad owen ened kt lees 37,347.86 
Medford iat sie acd sakes mae vee so 3,997.41 
OU III oo iss noses cco ve eoee teen Jaewe ee 1,415.05 
Mewtse Fi0wns Watson - .. o.oo s ihiein vn veces 22,593.08 
EOWA DRT FROIN oie nbn ocean ae es 202,905.40 
SR en a Ser eee ey 7,678.02 
SNE TN BNE PON a 5s rsa wens dn cepnasecsees 8,964.64 

WO i Chis ietore $1,356,175.15 


The aggregate amount of Water rates received to January 1st, 1872, 
amounted to $658,628.10 
TABLE OF Recerprs, EXPENDITURES, Etc. 


| Cost or MaIn- 


\ paemieeins Amt ot out- Water 

















YEAR. i Te, |cost of Con-| standing —_ rates |REMARKS. 
Pump- | struction. |water bonds und. ‘collected 
Works. ing. 
Ending | | 


Dec, 31st, 1871 mahediainees 1,350,175.15 
** — 1872. .|25,038,04! 32,344.25] 1,460,000.00] 1,364,000 | 59,157.92|860,586.70/Total to date. 
1873. .|47,025,31|47,504.76 ™ 1,403,000 | 68,770.56)217,517.45 


“  * | Be 49,346.04 |35,207.22 re 96,620.64 |235,030.97 
May 1 4 mos 1875) 26,408.60) 13,614.97 = 1,280,000 |138,228.76) 147,404.59 
‘Wi,113,000 | 45,616.62/238,691.53 


includ’g. amt 
1,228,000¢ | 96,701.18|289,819.11|borrowed for 
Mystic sewer 


“«" sat, 1876.. es “ 


-" «  1397.. 5222.52) 31,935-34 “ 





The amount in the above table under the head of cost of maintenance of 
works includes all repairs, extensions and services. 


OFFICERS MYSTIC WATER DEPARTMENT. 


Water Registrar; Joseph H. Caldwell, Charlestown. 

Superintendent ; Charles H. Bigelow, Charlestown. 

Mr. L. R. Lymmes, of Winchester, has charge of Mystic Lake, the Con- 
duit, Reservoir etc. The engines and pumps are under the care of Mr. B. 
Borns. 


ADDITIONAL SUPPLY OF WATER. 


The additional supply of water is to be derived from Sudbury River, a 
stream of moderate size which flows in the towns of Westboro, Ashland, Fram- 
ingham, Wayland, Sudbury and Concord, in the state of Massachusetts; it 
flows in a general northeasterly direction and meets, in the town of Concord, 
the River Assabet. Both streams then join to form the Concord River, which 
flows into the Merrimac River at Lowell. 

The water of the river is very fine, and the slight yellowish tinge which 
can generally be observed in it, as in many rivers of the same character, dis- 
appears entirely by storage; the water-shed is of such a nature that with the 
exception of a few cases where some care must be exercised, the water will 
be kept free from pollution. 

The city diverts the water from Sudbury river in the town of Framingham, 
at a point where the available water-shed is 742g square miles in area. The 
Sudbury River rises and falls very quickly, and its water-shed being small, its 
flow, as might be expected, experiences some very extensive variations, 

At the end of March, 1876, the flow at the city’s dam was equal to 3,200 
cubic feet per second; it is sometimes below 10 cubic feet per second in the 
dryest times of the summer and autumn. The river has, for a few years, 
yielded a rather large percentage of the rain-fal), but the calculations for the 
supply of the city are based upon an annual yield, in a dry year, of a quantity 
of water corresponding to a depth of 12 inches on the whole water-shed. 

From the great variation in the flow of the river, it is obvious that large 
storage reservoirs must be formed above the point where the water is diverted, 
in order to keep an uniform supply throughout the year. 

It has been calculated that seven reservoirs would be necessary, with a 
capacity of 4,900,000,000 gallons, to give to the city, in the dryest year, a 
permanent supply of 40,000,000 gallons per day. 

Such an amount of water not being required at present, three reservoirs 
only, of a capacity of 2,000,000,000 gallons, are being constructed, which 
will be sufficient to secure to the city, in the dryest weather, a supply of 
20,000,000 gallons per day. 

The city does not take the whole river; it is bound by its charter to let 
1,500,000 gallons of water, at least, flow in the bed of the river below its 
dams, every day in the year, for the benefit of the mill owners and riparian 
proprietors. ; . 

From the lower reservoir on the river the water is to be conducted through 
a brick aqueduct into Farm Pond, a natural pond of 200 acres, which will be 
used as a settling reservoir. 

From Farm Pond the water is drawn into the main conduit, 16 miles long, 
which carries it, through the towns of Framingham, Sherborn, Natick, Need- 
ham and Newton into Chestnut Hill Reservoir. 
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Chestnut Hill Reservoir, already described, receives the present supply from 
Lake Cochituate, and is connected with the pipe distribution of the city. 

The general arrangement of the water system will be better understood 
from the map. 

The various parts of the work on the “ Additional Supply” are either 
finished or in course of construction, and the water of Sudbury river can 
already be sent directly to the city. 


RESERVOIRS AND DAMS. 


The three Reservoirs which are now being built are very near one another; 
the lowest, reservoir No. 1, is situated below the confluence of Sudbury River 
and of Stony Brook, its principal tributary; the dams, Nos. 2 and 3, forming 
the other two basins, are some 4,800 feet and 5,200 feet, respectively, above 
the lowest, each on one of the confluent streams, thus forming an uninter- 
rupted triangular chain of reservoirs; the lowest reservoir, where it meets the 
upper dams, is about 8 feet in depth. 

The proximity of the three dams has enabled the city to lay, at a reason- 
able cost, a 48 inch iron pipe, connecting: the three dams together; by its 
means and by an elaborate arrangement of chambers in the gate-house of the 
lowest dam, the water of each of the two principal streams can be sent to the 
city separately, and if any of the upper reservoirs must be emptied for clean- 
ing or other purposes, its contents can be sent directly into the river below, 
without interfering with the city’s supply, which would, in the same time, be 
maintained from the other branch through the lowest reservoir; any one who 
is familiar with the vegetable formations which, sometimes for a number of 
days, impair the purity and taste of water, will see that the arrangement 
above described may be found of a great practical value. At such times of 
the year as the use of the pipes would be resorted to, it is most probable that 
the whole flow of either branch of the river could be controlled in that way. 

In the restrvoirs proper, the usual work of cleaning and excavating where 
the water would be shallow or the bottom objectionable, is going on, but no 
work is required the description of which would be found of any particular 
interest. 

The work on the dams is of a different character; the valleys are almost 
uniformly formed of strata of sand and gravel which extend sometimes to a 
great depth; below these strata is found some micaceous slate, sometimes 
quartzite and some granite, or rather syenite, of which there are large out- 
croppings in the neighborhood. 

Numerous soundings were made to determine the position of the dams; 
but in some cases the strata of gravel and sand were so much broken that the 
results of the soundings were but partially reliable, and new ones were wanted 
as the construction was going on. 

The embankments, which are built across the valleys, on each side of the 
waste overfall, are extensive, and there being no clay in the neighborhood, 
within a reasonable distance, it was decided to build.a centre wall laid in 
cement throughout their entire length; an abundance of excellent rubble 
stone is found on the spot. 

The embankments themselves are formed of such materials as could be 
found in the excavations and in the immediate neighborhood, the up stream 
side being composed of a mixture, carefully made, of very fine compact sand, 
gravel, and a little loam laid in small layers well wetted and rolled; the 
down stream slope is formed of good gravel of all sizes laid in the same 
manner. 

Dam No. 1, the lowest in the valley, is built in generally pervious ground 
composed of irregular strata of various sands and gravels; under them, at a 
distance varying from 30 feet to 65 feet below the bed of the river, is some 
micaceous slate; a continuous stratum was found, however, at a depth of 15 
to 20 feet below the bed of the river, composed of very compact material, 
partly gravel and partly sand, and the masonry foundation of the dam was 
built into that compact bed. 

The part of the dam forming the waste overfall is built entirely of masonry 
to the bottom of the foundation with a uniform width of 11 feet, capped with 
a crest of heavy cut stone; the centre walls of masonry contained in the earth 
embankments, 6 feet to 8 feet in width at the bottom, are connected directly 
witi. che masonry of the rollway, thus forming together, across the valley, a 
continuous water-tight screen. 

A heavy apron of block stones, from 2 feet to 4 feet deep, supported partly 
on masonry and partly on timber, extends far below the dam, as shown on 
the section Pl. 4, and the overflow as well as the wing-walls are faced with 
coursed granite. 

A gate chamber connected with dam No. 1 contains three iron flood gates, 
each 4 feet by 6 feet, with brass facings to secure perfect tightness. 

It contains also two sets of 2 gates, each 414 feet by 4 feet, for the purpose 
of regulating the flow of the water of the reservoir into the conduit; the 
second set to be used in case of accident or repairs. 


(To be Continued.) 
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THE Ohio Senate bill to authorize Cincinnati to issue 
$2,000,000 additional in bonds in aid of the Southern 
railway passed the House on the 17th. It only awaits 
the Governor's signature to become a law. This will 
probably not be witheld, although Gov. Bishop has dis- 
played a great personal interest as a trustee of the rvad, 
in securing a bill of quite a different tenor as respects 
the powers of the trustees and their salaries. The early 
opening of the railway to Chattanooga may be consid- 
ered as assured. 


The bill is earnestly opposed by the Standard Oil com- 
pany, and by the Pennsylvania Railway company, but 
it will probably become a law as amended. The suc- 
cess of the New York free pipe-line bill is practically 













right of eminent domain; and probably the restric- 
tions which Pennsylvania sees fit to throw about the 
tardy franchise will be removed as she outgrows her 
narrow spirit of protection. These two bills will rec- 
ognize a new method of transportation, capable of de- 
velopment on a grand scale in the work to which it is 
adapted and saving an untold amount of money. It is 
a pity to have any improvements in the world’s me- 


Tue New Orleans papers for the past week have been 
full of the revelations in regard to the purpose of the 
Towboat Association to block the channel of South Pass. 
Of the particulars of the revelations and the inevitable 
charges and counter-charges we do not propose speak- 
ing. There can be no doubt that the purpose of the 
Association, as generally acknowledged by its members, 
was to block the channel of South Pass by grounding 
vessels therein, and it further appears that this purpose 
was instigated in a spirit of revenge on account of Col. 
Andrews using his tugboats at the jetties in towing ves- 
sels in competition with the Association, at which the 
Association was of course very wroth. The experience 
is similar to what has occurred at almost every port at 
which rival combinations compete for the towing busi- 
ness and no special significance is to be attached to this 
nuisance, as an attempt to destroy the channel at South 
Pass and injure the jetty improvement. The Towboat 
Association of New Orleans is as much interested in a 
deep channel to the sea as anyone, but they do not ap- 
prove Col. Angrews’ tugboats as competitors. But why 
should Col. Andrews care fer the N. O. T. A? 






that which is contrary to precedent or established rou- 
tine and probably always will when moneyed interests 
are involved. 



































THE Life-Saving Service has recently been brought 
into prominence through the catastrophes of the Huron 
and Metropolis, and for its failure to mitigate the hor- 
rors of the calamities, it cannot be blamed in its pres- 
ent inadequate development and in the failure of Con- 


amount of property rescued being out of all proportion 


A BILL was introduced in the House on the 16th 
by Representative Harrison to construct a ship canal 
for the passage of naval vessels from the Mississippi 
River to Lake Michigan. No doubt the early comple- 
tion of the Illinois River improvement and canal, and 
the construction of the Hennepin & Rock Island canal, 
both connecting Lake Michigan with the Mississippi 
River at two points and giving an ample navigation to 
river boats, is every way to be desired by the North- 
ern tier of states, and the Northwest, and their cost will 
be small compared with the commerce benefited and 
compared with the utility of proposed improvements 
elsewhere. But what sort of an idea Mr. Harrison has 
in making such improvements navigable to naval ves- 
sels we fail to fathom. Perhaps he is anticipating the 
time when Cairo shall be set on a hill and the ships of 
all nations shall load at our doors on the banks of 
the Father of Waters. Mr. Harrison should get Rep- 
resentative Phillips of Kansas to assist him in debating 
the bill when it comes before the House for considera- 
tion, as it could be made a branch of the latter’s 
proposed canal with stone sides and bottom from some 
point in the Gulf of Mexico to St. Paul, with branches 
to Chicago, Council Bluffs and Pittsburgh. 















































Tue Washington correspondent of the St. Louis Re- 
publican complains bitterly of the House Committee on 
Mississippi Levees, stating that the bill prepared by 
them cannot meet the approval of the Mississippi Val- 
ley. The complaint is that, owing to the hostility of 
certain members to Mr. Eads, the bill has been so 
framed as to give him little or no influence in the pro- 
posed commission. ‘“ This was accomplished by stipu- 
lating that three of the five who will compose the com- 
mission shall be army engineers, one of whom is to be 
President of the Commission.” 

He promises that when the bill gets into the House 
it will be modified so as to correspond to the Cockrell 
bill, etc. This correspondent, as we have read much 
of him of similar import, is, to say the least, very inju- 
dicious. Is there any special and paramount reason 
why Mr. Eads should be a “disinterested” member of 
the commission at all? He is a government con- 
tractor interested in and committed to a certain method 
of improvement and while it would be eminently proper 
for him, as well as all others who have ideas on the sub- 
ject, to present his views for the consideration of the 
Commission,-it does not appear that he is so consti- 
tuted as to pass an unbiassed judgment on his own 
scheme. It would hardly be considered the correct 
thing for a patentee to have the validity of his patent 
affirmed by the court of which he is the judge. 


bility and discipline, is every way preferable. 













gress to make provision for the Service as then organiz- 
ed. Since its formal organization in 1871, its record 
has been brilliant, the number of lives saved and the 


to the expense of the Service. Notwithstanding the 
facts of the case it has been proposed to transfer the 
Service from the Treasury Department to the Navy 
Department, the argument for the change being fhe en- 
forcement of better disipline under officers better ac- 
quainted with the dangers of navigation. The proposi- 
tion has been reported upon adversely by the House 
Committee of Commerce but in their report they do 
not propose any general law to govern the selection 
and appointment of keepers and crews. These ap- 
pointments have become subject to grave political 
abuse at the hands of local politicians and the reports 
of the Superintendent ot the service reveal many char- 
acteric cases of inefficiency and general unfitness which 
he is, to a large extent powerless to remedy. It is evi- 
dent that the service is best composed of men who are 
drawn from the localities which they are to guard, as 
best informed of their dangers, and it is not apparent 
that naval officers or seamen, trained to quite a differ- 
ent service, are peculiarly fitted for the work. On the 
contrary, the experience of European countries is in fa- 
vor of its civil control, and those countries in which the 
service was previously in charge of the navy, have since 
placed it in the civil bureaus. While the Treasury De- 
partment is much overgrown and entirely out of pro- 
portion to the other governmental departments, the 
transfer of the Life-Saving Service is not to be desired 
unless to another civil branch of the government. Nev- 
theless, should the present political system of appoint- 
ments continue, the transfer of the Navy Department, 
with its permanent system of organization, responsi- 
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A curious piece of legislation is the Kentucky River 
bill recently passed by-the Kentucky legislature and ap- 
proved by the Governor. A host of river improvement 
bills have been introduced during the session, but few 
stood a chance of passing, as they proposed to tax the 
entire State for the work. The bill as passed provides 
for the raising of a fund by the subscription of the 
cities, counties, justices’ districts, corporations and indi- 
viduals interested, not to exceed $1,000,000; said fund 
to be subscribed in shares of $100, in amount not ex- 
ceeding one per cent. of the assessed valuation, the 
amount of said subscription to be determined at a meet- 
ing of the justices of a county or the officials of a city, 
who shall be convened for that purpose on petition of a 
certain number of tax-payers, the decision as to whether 
the subscription shall be made or not being determined 
by a two-thirds vote at a special election. For the 
amount of the subscription, bonds bearing not over 
eight per cent. interest, and to run not over twenty 
years are to be issued, the interest on said bonds being 
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A HAMBURGH dispatch states that the free pipe-line | met and the principal paid from the earnings of the im- 
bill passed the Pennsylvania House on the 17th inst., | provements, as much as may be, etc. The books are 
by a vote of 136 to 16, but amended so that no pipe-line | to be open until $1,000,000 is subscribed, and when 
will be allowed to pass outside the state boundaries. | $100,000 is raised work may commence; the Commis- 


sion having the matter in charge is to employ a compe- 
tent engineer, and to use convict labor so far as avail- 
able. The fund is to be applied to the improvement of 
the river “from its mouth to the Three Forks, in Lee 


assured: ‘Ihe New York bill is very liberal, giving County, and as far up the same as slackwater improve- 
pipe-lines a recognized position among corporations and | ments may be practicable and necessary.” The locks 


are to have six feet of water on sills. The fund is to be 
raised from the several counties contiguous to the said 
river, or any of its tributaries, * * the justices’ 
districts, cities and towns within said counties, * * 
the city of Louisville, * * private corporations, 
companies or individuals ;” but Clark, Mercer, Gallatin, 
Boyle, Henry, Linceln, Fayette and Scott counties, the 
city of Lexington and the wards of the city of Louis- 


thods marred by restrictions in favor of what is soon to | ville are excepted. Each district, etc.. voting for a 
become absolute. But the world has always opposed | given aggregate sum is to have the power of determin- 


ing when it shall be expended. 

The bill is quite lengthy and detailed. It would ap- 
pear as if the improvement was to be made piecemeal 
without any general survey or plans, at least such is not 
provided for in the bill. Shculd all parties interested 
be united and unagimous as to what is to be accom- 
plished, no doubt it can be made to work successfully, 
but a few factious counties or municipalities would 
make serious embarrassment if not block the wheels en- 
tirely. Of the desirability or utility of the proposed 
work there is no doubt. Probably the old locks and 
dams will be rebuilt first, and there seems a disposition 
to put the law in immediate operation so as to do this 
part of the work this season. We notice that the River 
and Harbor bill provides for a survey and estimate, and 
the Commissioners probably could not do better than 
to adopt the plans which the Government engineers 
shall recommend. 


ANNUAL REPORT OF MAJOR W. R. KING, 
CAPT. OF ENGINEERS. 





We have received from Maj. King, Capt. of Engrs., 
the report of the works under his charge, in Tennessee, 
Northern Alabama and Georgia, for the year ending 
June 3, 1877. We had hoped to review all the valuable 
reports in the “Annual Report of the Chief of Engi- 
neers,” but fear we shall have to stop short for the pres- 
ent with that of Maj. King. 

The amourt which Congress has already apprupriated 
for this department is very nearly $1,500,000; the 
amount required to complete existing projects, so far as 
determined upon, is estimated at about $4,125,000 ; and 
the amount which can be profitably expended dun.ug 
the year in addition to amounts already available ap- 
proximates $680,000. Of this, the River and Harbor 
Committee have reported about $£50,000, as noted last 
week. 

This report is of chief interest for the peculiar and suc- 
cessful improvement of the Tennessee river by wing dams 
above Chattanooga, and for the construction of the im- 
portant canal about Muscle Shoals, and also for the im- 
provement of Coosa river, both these latter works being 
important links in the proposed Atlantic and Great 
Western Barge Canal, as well as of extraordinary local 
value, sufficient in themselves to far more than warrant 
the contemplated expenditure. It is hardly necessary 
for us to dilate on the resources that will thus be brought 
forth, as well as the wonderfu' mineral region that will 
be opened up, as evidences of the commercial value of 
the improvements to several States. 

The previous report of Major King on the Tennessee 
River above Chattanooga is of great interest as describ- 
ing and illustrating the system of improvements there 
adopted for securing a minimum three-foot channel to 
Knoxville. These consist essentially of excavating rock 
and gravel from the shoals and building rock-dams to 
contract the water-way, and are regarded as permanent 
on account of the remarkable stability of the beds and 
banks, and absence of ice. Simce 1870, there has been 
appropriated for this work $165,000, and $60,000 is esti- 
mated to complete the project, of which $35,000 is asked 
for the year ending June 30, 1879. The Committee has 
allowed $15,000. Major King has the usual remarks to 
make about the folly of small appropriations for a work 
of this kind. 

The most important improvement on the Tennesseg 
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River is at Muscle Shoals, which entirely separate the 
some hundreds of miles of navigable waters of the upper 
valley from the navigation of the lower river, and of the 
whole Mississippi valley. Aside from this obstruction 
there are only a few and comparatively inexpensive im- 
provements needed, both above and below, similar to 
those now making in the river above Chattanooga. 
These shoals extend over a tct.! distance of 38% miles, 
from Brown's Ferry to Florence, with a total fall of 
134.2 feet. In addition to these, below Florence, is a 
serious obstruction known as Colbert Shoals, on which 
considerable work has been done in excavating rock 
from the channel and building wing-dams ; it is expected 
to complete the work this season. The Little Muscle 
Shoals extend six miles from Florence, with a total fall 
of 22 feet. An estimate of $902,500 had been submitted 
for improvement by locks and dams, but a recent ex- 
amination shows that it can be improved in one season 
by constructions similar to those on the upper river, at 
one-tenth of the cost of the method by locks and dams. 
The uniform slope and favorable locations of islands 
renders this possible, and the work is recommended for 
immediate execution as giving access to canal work now 
in progress. 

The Big Muscle Shoals, immediately above, is 14.053 
miles in length, with a fall of 85 feetgas measured by 
the canal. The work here is a continuation of the 
erlargement and rebuilding of the old canal, originally 
constructed by a private company and long since aban- 
doned. The old canal had 17 locks of an average lift of 
four feet. These are replaced by 10 locks, of lifts vary- 
ing from § to 12 feet. These locks are of masonry, 
300x60x6 feet in chamber. A modified form of drop- 
gate is proposed for the remaining locks, which will 
effect a considerable saving of masonry, At the date of 
the report three locks were well under way, and about 
eight miles of the canal prism nearly completed. Since 
then the contract for nearly all the remaining work has 
been let. During the work, elaborate tests of cement 
have been made, and a plate shows the cunstruction of 
the testing machine. Photographic views frem certain 
points are also frequently taken of the work in progress, 
for purposes of reference, and six of these give addi- 
tional interest to the report. 

The improvément of Elk River Shoals is essential to 
the use of the canal. These shoals are separated from 
the Big Muscle Shoals by about five miles of navigable 
water, are about 11 miles in length, with a fall of 25 
feet. It had been proposed to extend the canal to the 
upper end of these shoals, necessitating a difficult cross- 
ing of Eik river. It is now proposed to build an inde- 
pendent canal on the south bank of the river, thus utiliz- 
ing the navigable reach and saving some $380,000. The 
estimate for the work is $736,249, and it should be 
immediately commenced. The original estimate for the 
Tennessee below Chattanooga was $4,133,000, of which 
$3,097,500 remains to be appropriated. Major King 
remarks that probably not more than two-thirds of this 
will be required, owing to the changes made. The 
amount available is $421,196.32, and $745,000 is given 
as the amount that can be profitably expended during 
the year. $300,000 has been reported in committee. 
An excellent map and profile of the shoals is added. 

The work on the Cumberland below Nashville 1s 
similar to that done on the upper Tennessee. $100,000 
has been appropriated already, and $148,821 is estimated 
to complete the existing project. $100,000 is asked for, 
and $45,000 has been allowed by the River and Harbor 
Committee. Above Nashville, the work consists of im- 
proving bars and shoals. It is divided into four sec- 
tions: 1, from Nashville to the Kentucky line; 2, 
Kentucky line to Smith’s Shoals; 3, Smith’s Shoals ; 4, 
Smith's to Falls. The worst obstruction is Smith's Shoals 
a succession of shoals through which a channel for down 
navigation is being made. To improve them’ by locks 
and dams would cost $1,000,000, and accordingly Major 
King recommends a trial of a system of cable towing 
for up navigation. No work has been done on the upper 
section, and little is contemplated. The estimate for 
completing the work is $283,764, and $135,000 can be 
profitably expended in the next fiscal year ; $60,000 has 
been allowed by Committee. 

But little of the $30,000 appropriated to the Coosa had 
been expended at the date of the report. The improve- 
ment of this river is urgently recommended, and it is 
asserted that the improvement of 137 miles above 
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above this about 7 feet of gravel. This tongue of mud 
running under the north end ef the pier was doubtless 
the cause of the trouble. 

The piers were driven nearly through the grave] 
stratum, friction of the materials resisting further driy- 
ing. Lubrication of the piles by the slow percolation 
of water, aided by the vibrations of the structure pro- 
duced by travel on the bridge, destroyed this frictional 
value and threw additional weight on the toes of the 
piles. Supposing this to have been the case, with a 
yielding material under the gravel bed, sinking was in- 
evitable. 

Professor L. M. Haupt read a paper “On the pro- 
posed removal of Smith’s Island.” This is a question 
affecting directly a large number of the industries of the 
city. The commercial industries of Philadelphia have 
developed to such an extent as to create a demand for 
greater wharfage facilities with deeper water ; and, that 
cereals and merchandise may be delivered without too 
many handlings, it is desirable that cars should be run 
immediately alongside of the vessels to be laden. To 
accomplish this it is proposed to lay tracks on Dela- 
ware Avenue, and to make provision for the space thus 
occupied by extending the Port Wardens’ line further 
out. 

To widen the channel to 1000 feet, along the Smith’s 
Island front, and to a depth of 18 feet would require 
the removal of 5,000,coo cubic yards of material, at a 
cost of about $1,000,000. The same depth and width 
of channel] may be obtained, if desired, for less than 
one-tenth the cost of dredging, by a careful adjustment 
of the regimen of the river, by auxiliary construction, 
such as jetties, bottom-dams, rip-raps, etc. 

Smith’s or more properly, Windmill Island, is repre- 
sented so for back as we have any authentic data, con- 
siderably farther down the river than at present, and it 
has been gradually creeping up stream, until now its up- 
per end is about opposite Chestnut Street. 

A map made in 1681, by Thomas Holme, Surveyor 
General of the Province, shows a small island opposite 
Spruce street, and another much larger one, about op- 
posite Kalghn’s Point. 

A comparison of all the maps and records shows an 
average movement of the lower end of the island, up 
stream, from Christian street to South street, a distance 
of 1900 feet, in 106 years, or from 1762 to 1868. 

If, by any means, the breadth or depth of a river be 
reduced, the depth or breadth will be increased in con- 
sequence of the scour produced by the increased veloci- 
ty given to the stream. This diminution of the section- 
al area may be produced either laterally by construct- 
ing jetties and levees, or vertically by forming subaque- 
ous dykes or dams on the bed of the stream and cross- 
ing the same either directly or obliquely. In applying 
these principles to the case in point, I shall recommend 
as the best method for reducing the water way that by 
by oblique dams, constructed, first, of large stones 
thrown into the river on range lines establishad by sig- 
nals erected on the island, and filling in on the up- 
stream side with rip-rap and ballast from vessels. No 
part of the dam should have less than thirty feet of wa- 
ter over it at mean low-tide. As an auxiliary structure 
Ishould extend the pier heads near Willow street, down 
stream at such an angle as to deflect the current to- 
wards the head of the Island, and believe that by thus 
expending a few thousand dollars the present channel 
may be so deepened and widened as to avoid entirely 
the removal of the Island. 

As to the time required to affect the changes it is im- 
possible to predict with any certainty, for it will depend 
largely upon the stages of water and be retarded to a 
considerable extent by the flood and stand of the tide 
but it will doubless improve the channel at least as rap- 
idly as the demand for greater shipping facilities in- 
creases. 

Captain S. A. McCorkle, who is in charge of the new 
survey of the river now being made by the United States 
Coast Survey, stated that his surveys will extend from 
Bridesburg to League Island, The work will be pros- 
ecuted with a degree of thoroughness and accuracy 
rarely attempted. The whole city is covered by a com- 
plete set of quadrilaterals, all perfectly checked, the 
points of which are all permanently marked and can be 
used at any future time. All the wharves and promi- 
nent points along the river front are accurately located 
and the hydrographic and physical features of the river 


Watumpka will open out 815 miles of navigable waters 
in Northern Georgia and Alabama, extending nearly to 
the Tennessee line. The estimates are $522,347, and 
$100,000 is asked for, which has been allowed by the 
Committee, to be expended between Rome and the 
Selma, Rome & Dalton Ry. bridge. The original esti- 
mate for improving the Hiawassee river, East Tennessee, 
from Savannah Ford, was $20,000. $10,000 has been 
appropriated, and $10,000 is asked for, and has been 
allowed by Committee. The improvement of the 
Ocmulgee, the Oostenanla and Coosawattee, and the 
Etowah rivers, Ga., do not call for special mention, ex- 
cept in their relation to a future canal project. They 
belong to the remarkable river system of North Georgia, 
which will give hundreds of miles of navigation for a 
comparatively small outlay. 
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We are called upon to record the death of Hon. John 
Young, at Montreal, on the 12th inst., from au illness 
resulting from a sunstroke in the Red Sea on his return 
from Sidney in Australia, where he filled the post of 
Canadian Commissioner to the International Exhibition, 
held some months since. Probably no other man has 
done so much to develop the resources of the Deminion 
in the line of her public works; his spirit has always 
been the van of every enterprise to facilitate internal 
commerce and his schemes were often so far in advance 
of the times as to earn for him the title of a visionary, 
although he lived to have his foresight, ability and dis- 
interestedness recognized. The Dominion could better 
afford to lose any other public man. 

John Young was born in Ayr, Scotland, in 1811, and 
received a fair education before coming to Canada in 
1826. He taught a country school, was a grocer in 
Kingston, a clerk in Montreal, for five years in business 
at Quebec, and in the rebellion commanded the Quebec 
Light Infantry. In 1840 he returned to Montreal and 
was prominent as a free-trader, the repeal of the Eng- 
lish Corn Laws being then very unpopular in Canada. 

To Mr. Young is chiefly due the credit of deepening 
Lake St. Peter and improving the St. Lawrence, which 
has made Montreal the chief entrepot of the Dominion. 
In 1846 he became a member of the Harbor Commis- 
mission, of which he was chairman at the time of his 
death. He took a deep interest in and was among the 
first to propose a railway from Montreal to Portland, 
Me.. and another to Kingston. When these two lines 
were merged in the Grand Trunk his able and persistent 
advocacy largely overcame the prejudice against the 
Victoria Bridge, completed in 1859. In 1851, after a 
bitter contest, in which his free trade views, advocacy of 
the Caughnawaga Canal project, and of the construc- 
tion of the Intercolonial railway were urged against 
him, he was elected to Parliament and was appointed 
Minister of Public Works, which office he only held one 
year, During that time he did much toward fixing the 
policy of internal navigation improvements, and was 
largely instrumental in securing a steamship line be- 
tween the St. Lawrence and Liverpool. His resigna- 
tion was due to differences of opinion between him and 
the Premier. In 1854 he was re-elected, and again in 
1872. The cardinal principle of his life seemed to be— 
the promotion of commercial intercourse between Can- 
ada by the removal of artificial restrictions. To specify 
his achievements is difficult. His spirit has been inter- 
woven into the progress of Canada for the last forty 
years, and to write the history of her internal develop- 
ment apart from Mz,.Young, would be the play of 
“Hamlet” with Hamlet left out. 





ENGINEERS’ CLUB OF PHILADELPHIA. 





At the last meeting of the Club, Mr. D. MeN. Staf- 
fer made some remarks concerning recent developments 
at the South Street bridge. Borings have been made 
about 20 feet distant from each end of the pier which 
caused the iall of the structure. At the south end, 
which did wof¢ sink, gneissic rock was found 37 feet be- 
low the surface of thé marsh. The rock was overlaid 
by 18 to 20 inches of gravel, and then a considerable 
thickness of a hard, very compact, yellowish clay. 

At the north end which failed by sinking, the same 
gneissic rock is 33 feet 8 inches below the surface. On 
the top of the rock is 3 feet 8 inches of black mud, and 
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are being thoroughly studied. The work when com- 
pleted, will give the most satisfactory and reliable ma- 
terial upon which to base plans for any contemplated 
improvsments. 
CHARLES E. BILLIN, Secretary. 
naciallipbiaicaemstonaein 
Written for “‘ Engineering News.” 
NOTES ON THE DECIMAL DIVISION OF 
THE DEGREE AND ON THE 
METRIC SYSTEM. 








BY MANSFIELD MERRIMAN,. 


Two thousand years ago or more the circle was di- 
vided for the purpose of angular measurements into 360 
parts called degrees. It cannot now be certainly ascer- 
tained why this number came t. be chosen; some have 
thought that it arose from the rude observation that the 
sun completed his annual circuit in about 360 days; 
others that it was selected by the Greek geometers on 
account of its great number of factors, for being ex- 
actly divisible by 2, 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24, 
etc., many convenient fractions of a whole circle are 
expressed in even degrees. 

The degree was further divided into 60 equal parts 
called minutes, the minutes into 60 equal parts called 
seconds, the seconds into 60 equal parts called thirds, 
the thirds into 60 equal parts called fourths, and so on 
ad infinitum. For instance, one-seventh of 360° would 
be thus expressed, 

51° 25° 42’ S111! 251V 42V 5IVI, etc. 
This division of the circle is often called the sexagesi- 
mal, since each unit is one-sixtieth of that preceding. 

As the centuries rolled away the thirds, fourths, fifths, 
etc, were abandoned, and decimals of a second written 
in their stead,—and this is the method which we now 
use. We write, for instance, 

51° 25/ 42” .85714285 
as the seventh part of 360°. 

Of course no instrument could be constructed which 
would measure fourths or thirds, or even seconds with 
any satisfaction. We talk about seconds and use them 
in computation, but do we sufficiently realize that an 
angle of one second is an angle subtended by a very 
fine hair viewed from a distance of about a hundred feet ? 
So it is only in theoretical problems, or in cases where 
the mean of a great number of very precise measure- 
ments is taken, that denominations lower than seconds 
need to be considered. 

It appears then that we and all the rest of the world 
use ordinarily the sexagesimal degree, minute and 
second, and for lower divisions decimals of the latter. 
Now it is the object of this article to suggest that the 
axioms and principles of the metric system of measures, 
in which so many of us firmly believe, demand that a 
further step in advance should be taken by rejecting the 
seconds and minutes and using nethi»g but the degree 
and decimals of the same. The seventh part of 360° 
would then be simply 

51°.428571428571. 

Simplicity and ease of computation require that there 
should be but one unit of measure and that this unit 
should be decimally divided. As the old system of 
thirds and fourths is more cumbersome than decimals 
of a second, so is the system of minutes and seconds 
more cumbersome than decimals of a degree. Let him 
who is skeptical on this point obtain each ot the above 


values of -ago° by actual division, o: ct him multiply 
each of the following equivalent value. by some small 
number: 

17° 54’ 15/’ 2811 481v 

11° 54’ 15'7.48 

17°.g043- 
And here it will also be noticed that the last method 
has the fewest figures, and on that account alone is 
more expressive than the others. 

When the French savants, nearly a hundred years 
ago, invented their revolutionary system of measures of 
length, capacity and weight, the circle was also reor- 
ganized and divided into 400 equal parts. Each of 
these was then subdivided decimally into tenths, hun- 
dredths, etc. The French nation, notwithstanding that 
all trigonometrical tables had to be calculated anew, 
immediately adopted this system into its scientific work 
and literature, and traces of its influence are not unfre- 
quently seen in foreign books of to-day. The decimal 
part of the French program was excellent, but in chang- 
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ing without sufficient or apparent reason a well-estab- | would be needed on the subject. The expense of adapt- 


lished unit they had sinned. Their degree, or grade, as 
it may be termed for distinction, is nine-tenths of the 
old sexagesimal degree, and hence neither it or its sub- 
divisions can be conveniently expressed in sexagesimal | 
minutes. The new degree was voted unnecessary and 
vexatious by other nations, and in process of time it 
was abandoned by the French themselves in favor of the 
older unit. 

Thus it happens that the metric system has no table 
of angular measures, and hence perhaps it is that while 
we hear a great deal about the inconvenience of ounces 
and pounds, gills and pints, we hear nothing about the 
disadvantages of minutes and seconds. It is perplex- 
ing, maybe, to have both the avoirdupois pound and the 
troy pound, but it is also perplexing to have minutes of 
arc and minutes of time. A vexation of spirit arises 
when a load of wood is to be computed duodecimally, 
but when we use the sexagesimal system are not similar 
difficulties present ? 

The nintieth part of a quadrant for the unit and that 
divided decimally — this is undoubtedly the future sys- 
tem of angular measurement. How it happened that 
it did not come into use when Henry Briggs published 
his great logarithmic-trigonometric canon to every hun- 
dredth of a degree, is hard for us now to understand. 

In order to gain perfectly definite ideas of tenths and 
hundredths and thousandths of a degree let us compare 
them with minutes and seconds by the following table: 


6 0°01 * 36° | 0° .oot oe 3. 


o*.1 = =0 = 6 
2 = 19 02 = 1 12 .c08 = > «fi 
-9= 18 .03 = 1 48 -003 = 10 .8 
-4= 24 = 23 2 -004 = 14 .4 
$= 3% .0§ =3 O 004 = 18 .o 
.6 = 36 -06 = 3 36 -006 = 21 .6 
I= -07 = 4 12 -0O7 = 25 .2 
.8 = 48 -o8 = 4 48 .008 = 28 .8 
-9 = 54 09 = 5 24 -009 = 32 -4 





An instrument reading to tenths of a degree would de- 
termine angles about as accurately as they can be taken 
by the magnetic needle; one graduated to hundredths 
of a degree would do finer work than the common 
transit which reads to minutes, but not quite as fine as 
that reading to half minutes. I have lately seen a theo- 
dolite manufactured by Stratton of Dublin, which has 
one vernier reading to half minutes and the other to 
hundredths of a degree. It is much to be desired that 
this great improvement should be adopted by American 
instrument makers. If the limit be graduated as usual 
into half degrees, the vernier of course needs only to 
read up to 0°.50. 

The above table serves to convert any decimal of a 
degree into minutes, seconds and decimals of the latter, 
thus: 

0°.055 = 3° 18” 
O .333 = 1958.8 
O .7984 = 47 54-24 

The converse table, to convert minutes and seconds 
into decimals of a degree, will sometimes be needed, 
and this can readily be constructed by noting that 
1’ = 0°.01666.... and 1’’ = 0°.0002777.... When 
the good time comes, for whichso many people are faith- 
fully laboring ; when the kilogram, the meter and the 
liter reign supreme, and the pound, the yard and the 
quart are forgotten,— the degree will undoubtedly re- 
main the unit of angular measures. And if it be 
thought necessary to give names to its decimal subdi- 
visions let a table like the following be inserted among 
the other tables in the metric schedule: 


10 millidegrees make 1 centidegree, 
10 centidegrees make 1 decidegree, 
10 decigrees make I degree, 

go degrees make 1 quadrant. 

4 quadrants make 1 circle. 


It would seem at first sight that the obstacles in the 
way of the introduction of the decimal division of the 
degree were few. The use of fractional parts of a de- 
gree is not common except in surveying, navigation and 
other mathematical trades, and a change would not, as 


in the introduction of meters and grams, affect every 


hamlet in the Union. No legislation (it is to be hoped*) 





* We notice in the daily papers this week (April 4) that the 


oe Committee on weights and measures have report- 
ed a bill recommendi tables like the following: 

“100 drops make a spoon, 

en aes ae 

er make a bip. 

100 bips make a cask.” 
Can this he a hoax or a solemn fact * 



















ing instruments to the new subdivisions would be slight. 
The necessary mathematical tables were calculated two 
hundred years ago, and a modern edition convenient for 
all engineering work can be now purchased in New 


York for a small sum. And yet we were surprised 


lately to hear an cminent advocate of the metric system 
state that the decimal division of the degree would be 
the last reform of all to be adopted. 


Judging from the pertinacity with which mariners 


have clung to the compass card divided into thirty two 
points, notwithstanding the incommensurability of its 
divisions with the more common system of degrees, it 


is evident that any proposed reform cannot be adopted 


by all classes of men without some trouble and incon- 


venience. 


We propose now to show that the use of trigonomet- 
rical tables will be somewhat simplified by the decimal 


division of the degree. The following are the natural 


sines of the first six minutes of the quadrant with their 


differences : 














| SIN. | dD. 
as siabiesdiabinapadieansi a 
0° oO 0.00000 | r 

I | -000209 29 

2 -00058 29 

3 -000357 29 

4 -oo116 29 

5 -OO145 29 

6 -OOL75 30 





and the following are the same arranged for the deci- 
mal division of the degree: 














SIN dD. 

0° .00 0.00000 | 
-OI -00017 17 
+02 .00035 18 
-03 | -00052 | 17 
-O4 .00070 | 18 
205 -00087 17 
-06 -OO105 | 18 
-O7 . -OO122 17 
-03 -OO140 is 

> i 
-O9 -O0157 | 17 
-10 | -OO175 | 18 





If it be required to take from the table the sine of an 
angle containing seconds, for instance that of 0° 4’ 35,” 
the difference must be divided by 60 and multiplied by 
the number of seconds thus 35 29 = 17, and 

Sin 0° 4° 35° = 0.00116 + 0.00017 = 0.00133. 
But if it be required to take out the sine of an angle 
containing thousandths of a degree, the whole operation 
can be performed mentally, for the difference is merely 
to be divided by 10 and multiplied by a single digit. 
For instance to find sin 0°.076, the correction is 10 18- 
= 11, and 

Sin 0°. 4’ = 0.00122 + 0.00011 = 0.00133. 

Even in tables of logarithmic sines where the differ- 
ences for seconds are now usually given, the interpola- 
tion will be more easily performed. All computors 
know the advantages of tables to every ten-seconds, and 
there the intermediate values are distributed decimally. 

The new table is nearly double the length of the old 
one. This is a great convenience in more ways than 
one; interpolation is Jess frequently required ; instead 
of crowding the whole degree into sixty lines on one 
page, it will occupy two pages with fifty lines to a page. 
The small type and crowded pages of American mathe- 
matical tables are so objectionable that computers rare- 
ly use them. : 

The following historical notes attempt to give a chron- 
ological glimpse of the rise and growth of decimal sys- 
tems, with some account of the mathematical tables ar- 
ranged for the decimal division of the degree : 

Anno 125.—The oldest trigonometrical table existing 
dates from this period, and is the table of chords in Ptol- 
emy’s “Almagest.” The sexagesimal numeration pre- 
vails even in the chords the radius of the circle being 
divided into sixty parts: thus the chord of 180° is 120” 
and that of go° is 84P 51’ 10". 

Anno 950.—Albategenius introduced the use of sines 
instead of chords, but they were expresses sexagesi- 
mally. 

1200.—The decimal system of notation, originated 
by the Hindoos, began to creep into Europe about this 
time. The magnetic compass began to be used. 

1475.-—Regiomontanus calculated sines to radii of 

6,000,000 and 10,000,000. It is not known that they 
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were printed ; printing at this date was in its very in- 
fancy. 
1600.—The idea of decimal factors and of the deci- 
mal point began to arise, previously the decimal sys- 
tem had only been used from the unit upward. 
1614.—Napier invented logarithms. 
1633.—Briggs’ “ Trigonometrica Brittanica” was 
published. It contains natural sines to 15 places, tan- 
gents and secants to 10 places, logarithmic sines to 14 
places and logarithmic tangents to 10 places, for every 
hundredth of a degree. A seven place logarithmic table 
was published by Roe in the same year, and on the 
same plan, 
1657.—Oughtred published his “* Tiigonometrie,” con- 
taining six, and seven-figure natural and logarithmic 
functions for every hundredth of a degree. 
1795.—The French metric system introduced,—and 
a new unit unfortunately substituted for the degree. 
Probably before this date decimals of a sexagesimal sec- 
ond were used, and had the French chosen to decide 
the existing degree metrically, minutes and seconds 
would probably have quickly gove out of use. 
1866.—The metric system of weights and measures 
legalized in the United States. 
1872.--Bremiker’s ** Logarithmic and Trigonometri- 
cal Tables with five decimals” published at Berlin. 
This gives logarithmic sines and tangents for every 
hundredth of a degree, besides logarithms of numbers 
and astrenomical tables. 
1876.—The second edition of Bremiker’s tables pub- 
lished. 
New York book-stores, and at office of ENGINEERING 
News, for 40 cents. 
in German (it is barely possible that an edition in Eng- 
lish is also printed), and the G rman title is * Logar- 


It is an octavo of 180 pages, and is sold at 


The introduction of 31 pages is 


ithmisch-Trigonometiische Tafeln mit funf Decimals- 


tellen, von Dr. C. Bremiker.” It contains, besides the 


matter noted above, Addition and Subtraction loga- 
rithms and a fine table of squares, 

1878.—The metric system of measures is employed 
everywhere by scientists and is in common use by all 
civilized people except those who speak English or Rus- 
sian, The French grade has entirely disappeared, and 
the degree is the universal unit of angular measurement, 
while its decimal division is daily coming more and 
more into favor and use. 

a a od ~—— 


NOTES ON TELEMETERS. 





BY PROF. R. FLETCHER, 
Thayer School Crvil Engr., Dartmouth College. 
(Concluded from page 122.) 


To determine practically the relative value of the two 
forms of apparatus, experiments were made at the 
Thayer School of Civil Engineering, Hanover, N. H.,* 
with the following instruments: Ist. A plane-table 
telescope, form used by U.S. Coast Survey, with a rod 
marked as shown in ‘‘ Plane Table and its Use,” p 70; 
the lines in the telescope are etched on glass. 2d and 
3d. A transit having both fixed horizontal lines, and a 
micrometer attachment, with Kellner eye-piece. For the 
horizontal lines the vertical rod was marked as shown 
on page 121, ante, 4th. The Dartmouth College 
engineer's transit, made by Wurdeman, having a mi- 
crometer attachment. Measured distances were deter- 
mined by steel tape; ground nearly level. 

The results are given in the following table: 


Column 1. Wurdeman transit; micrometer. 
- 2. Heller & Brightly transit; “ rod 
“ %, “ “ “ vertical “ 
* 4. Plane table telescope ” “ 


Whole number of trials, 13. 

Under 500 feet, 7 ; over 500 feet, 6. 

~ Sum of Distances, | 1* | 2 3 4 
6445.70 ft. 








| | ee 





Under 500 ft. 


Maxm. per ct. of error +02} .OOI] .005} .007 
Minm. " ite -0 -0 -0 -0 

: 3 times|3 times} 3 times 
AVETAZE. ce cccccscsece -006} .003} .0017] .003 


500 to 1050 ft. 
Maxm. per cent of error} .005| 005 
ete Fe Ra -0008} .o 
Average. .ee..ei- eeeee| .0025 


-006} .004 
+0015) .0007 
-0018| .0037] .0027 


*An error was made in finding the micrometer constant for 
this instrument, which, when corrected, reduces the result to a 
closer correspondence with the others. For No. 4 indications 
ml less than measured distances; for the others about evenly di- 
vided between excess and deficiency. 


~ *Autumn of 1877, by Prof. R. Fletcher and students, of the 
Thayer school, and Prof. E. T. Quimby of Dartmouth Col- 
lege. 






















given, we find a close agreement in percentage of error 
on distances under 500 ft. 
as the trials were made at widely different times, one on 
level ground and one on side-hill, under very different 
conditions otherwise, and with no view to comparison. 
The degree of accuracy is not as great as claimed by 
some surveyors and given on page 122, but prob- 
ably more nearly accords with average results in gene- 
ral practice. 


especially when used in connection with the plane-table, 
is to the determination of contour lines. 
and convenient points in the field, sights are taken 
along certain well-selected lines, giving horizontal dis- 
tances to points whose altitude may then be found 
by the use of a table similar to one before referred to. 
In that case, however, in practice it will be found 
more satisfactory to prepare a sheet similar to the one 
previously described, which will give the difference of 
level corresponding to a known horizontal distance, by 
simple inspection. 


urer known as the 


GRADIENTER 


transit has a micrometer head graduated so that a turn 
of one division carries the horizontal line of the tele- 
scope over a space yy ft. upon a level-rod held ata 
distance of 100 ft. 
distance from the instrument upon approximately level 
ground and the space reid off which is passed over by 
the horizontal line when the gradienter sciew is turned 
through 1co divisions, the distance from the rod to the 
centre of the instrument will be this distance multiplied 
by 100, 
the instrument directly, place two targets upon the rod 
at a known distance apart say 5 ft. and observe the 
number of divisions, , corresponding to motion of the 
line in apparently traversing the rod interval. 


places to the right and divide by 2. 


ot instrument ; divide this reading by 10000, #. e., move 
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Comparing the results on page 122 with the table just | Many would, therefore, prefer the latter device, rather 
than to be always on their guard against the liability of 
making a wrong sight which the other arrangement of. 
fers. 

In this country telemetrical measurements have not 
given as good results as in Europe, for the reason that 
the telescopes of ordinary surveying instruments do not 
have the power to read a rod with the necessary degree 
of precision. In the Coast Survey service, however, 
where more powerful telescopes (generally inverting, 
and thus using the simplest form of eye-piece) are em- 
ployed, the telemeter has rendered valuable service for 
many years. 

Among the many forms of distance measurers which 
have been used successfully in Europe, the following 
only will be alluded to. Ist. Rochon’s double image 
telescope has within it a doubly refracting prism of Ice- 
land spar, by which two images are formed which, if en 
tireiy separated or overlapping, must be brought into 
contact by moving the prism, when an index on the 
slide which carries the prism points on the exterior of 
the barrel of the telescope to a number indicating the 
distance. The exact diameter of the object observed 
(rod or staff) must be known, 2d. The binocular tele- 
metric marine glass of M. Lorieux of Paris, determines 
distance by the measure of the angle subtended by a 
known object, and by a construction which permits the 
axes of the two tubes to be thrown out of paralellism by 
an angular movement around an axis joining the two 
eye-pieces. ‘The effect of this movement is to double 
the image of an object which appears single when both 
axes are in the same plane. One of these images wil) 
appear directly over the other, 2nd when they are in 
contact by their edges the angular movement of one 
tube which has been required to produce this effect will 
be equal to the angle subtended by the object at the 
eye of the observer. 3d. Brunner’s stadimeter, invent- 
ed by Messrs. Peaucellier & Wagner of the French 
topographical corps, consists of a horizontal rod used in 
connection with two fixed vertical lines in the telescope 
in a manner which in principle has been described. 
But one arm, or the half-rod on one side of the vertical 
support, moves in a slide so that if 2 rod interval is not 
exactly covered by the line interval of the telescope, the 
arm is moved until coincidence is secured, and the dis- 
tance corresponding to this movement is indicated by 
an index and dial attached to the rod at its vertical 
support. With this is used Porro’s stenallatic telescope, 
which is an instrument by which the rod indications are 
automatically corrected in case the distance is not hori- 
zontal. This is effected by using a concave lens in the 
tube, with a mechanism so contrived that, as the tele- 
scope moves out of horizontal position, a virtual en- 
largement of the image is made so as to compensate ex- 
actly for the diminution in size caused by observing the 
object on the longer line of sloping ground, thus causing 
the telescope and rod to indicate the exact horizontal 
distance. By an improved form which he names the 
anallatic telescope, M. Porro has made the instrument 
to indicate distance at once from the centre of instru- 
ment and not, as in the other case, from the optical 
point in front, thus doing away with the necessity for 
the well-known correction, (/ +7) of eq. (3). 

Another class which may be termed telemetric double 
telescopes are chiefly valuable in military operation 
when it is desired to ascertain the distance of an enemy 
or an enemy’s vessel, They all require a base line of 
greater or less length. Some of Austrian invention in- 
volve the use of clectricity. Gautier’s telemetrical tele- 
scope consists of a tube about 5 inches long having a 
small telescope with concave eye-piece in one end, and 
within the tube two reflecting mirrors and a deviating 
prism. The measurements made by aid of this very 
portable instrument are remarkably accurate. With a 
base of 20 meters the error for distances Jess than a kilo- 
meter is hardly perceptible. In distances of from three 
to six kilometers with bases from 20 to 50 meters, the 
maximum error has not exceeded one-fourth of one per 
cent. 

For fuller information concerning the above and other 
forms of telemetrical apparatus. wlth explanations of 
theory of operation, see Reports of U. S. Commissioners 
to the Paris Exposition, 1867, Vol,JII, F. A. P. Barn- 
ard, L. L. D. . 


AMERICAN GAS MAKING is the title of a neat little 
work of 16 pages just from the press, by F. E Saward 


This is more noteworthy 


One of the most useful applications of the telemeter, 


From suitable 


There is still another form of optical distance meas- 


ATTACHMENT 
TANCE. 


FOR MEASURING DIS- 


The vertical tangent screw of an ordinary engineer's 


If a rod be held up at an unknown 


If it is desired to ascertain the distance from 


Then 
” . oo. 

: § 3: 100; distance = —— » 
100 n 


That, is take the reciprocal of , remove the point 5 


If the yround is not approximately level the distance 
determined above must be multiplied by cos? of angle 
of elevation or depression. Observe the number of 
or graduations passed over from a level posi- 
tion of telescope until the cross-lines strike a point on 
the rod at a height above the ground equal to the height 


the point 4 places to the left, and the result will be the 

ratio of the difference of altitude to the distance, or the 

tangent of angle required ; denote this ratio by 7» Then 
. oe 

the cos? = rir 

From Henck’s tables find 7*, add 1 and find the re- 
ciprocal, by which multiply the distance as determined 
above for level ground. The vertical distance may 
be found by multiplying this distance by r. 

If greater accuracy is desired than can be obtained 
by a single reading, repetitions may be made as follows: 
Set the micrometer at zero and perfect the sighting up- 
on one target with the levelling screws, use the micro- 
meter to carry the line of sight to the other target; then 
unclamp and sight approximately upon the first target, 
clamp and perfect as before by the levelling screws and 
repeat as many times as desired; then divide the final 
reading by the number of repetitions. 

In Buft & Berger's catalogue of instruments is given 
a method of obtaining the distance by reducing the ob- 
served readings to arc, but it is believed that the above 
is more convenient in practice and sufficiently correct for 
all purposes, 

In instruments like the one just described any play or 
“back lash” of the screw is compensated for by a 
spring which works against the screw. There is an ad- 
vantage in using a single spider line fixed always in the 
centre of the field of view. Some object to the forms of 
apparatus which require two extra lines in the eye-piece 
because the observer may unwittingly use one of these 
extra lines instead of the centre one, when the line of 
collimation only should be used. In levelling, a single. 
case of such carelessness might make much trouble 
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ing pull will throw them out again; the next one in, and CORRESPONDENCE. 
soon. Fig. I represents the cheaper kind of instrument, 
in which the dials and gears are not protected while in 
the water. Figure II, shows a complete protection of 
both, dials and gears, as well as a protection for the 


of the Coal Trade Fournal. It presents statistical ta- 
bles of the price of gas, quantity consumed, quantity and 
kind of coal used, population, etc., of about three hun- 
dred cities and towns in the United States and the Do- 
minion. It cannot but prove of interest and value to 
all engaged in gas making: or having official relations 
with gas works. Pric $1.0. 


CURRENT METER. 


[From advance sheets of Buff & Berger’s enlarged catalogue ot 
Improved Engineers’ Instruments]. 


An instrument used in the hydrography of rivers and 
harbors for measuring the velocity of the current, at 
any depth, and generally, at any defined point in the 
cross-section of a stream. Since the days of Woltman 
this instrument has undergone many improvements at 
the hands of experienced engineers, and the accompany- 

































































PITTSBURGH, April, 22, 1878. 

Editor ENGINEERING News: 

I send for your consid- 
main axis and its bearings from impurities while in the 
water. This protection is useful in preventing straw, 
dirt, etc., from clogging the gear. To lessen the friction 
on the journal the outer rim of the wheel is provided 
with an air-chamber, and the size of this is so nicely 
adjusted that the wheel and its axis would float in the 


eration the following prob - 
lem, for which I desire a 





solution. I might add 
that it actually occurred 
as stated. Given the tan- 
gents BC and CD, the 
BCD and the radii AB 
and DE, required the 
angles BAF and DEG 
and the common tangent 
FG. TRANSIT. 


+e —— 


BOILER CLFANER.—Mr, A. C. Cook. a steamboat en- 
gineer, has invented a “rotary movement boiler 
broom ” for cleaning boilers while the boat is under way. 
It is operated by turning a small crank which moves 
the broom in the boiler, forward or back, sweeping the 
boiler clean, it is claimed, in five minutes and dropping 
the mud and scale into the mud receiver. It does 
not appear how the apparatus is to work in tabular 
boilers. 





Fig. 3. 
water if detached from the instrument proper. The 
electric form of meter shown in figure III, is espec- 
ially adapted for observations upon large rivers, arms of 
the sea, etc. It has its registering apparatus above the 
surface of the water, or on the bank of a river, and cur- 
rent measurements may be made with it at any depth, 
and may be continued for a week, without stopping, or 
longer, if desired. Half a dozen or more of these me- 
ters may be strung on one and the same vertical rod or 
wire, and simultaneous observations then taken of the 
velocities at different depths below the surface. With 
the meters shown in the first and second figures, to be 
used principally in water not over ten or twelve feet 
deep, a gauging of a quantity equal to 1000 cubic feet 
per second, has been made ip fowr minutes, the calcula- 


tion of the field rotes so taken requiring only about five 
minutes more without leaving the place of gauging; thus 
finding the quantity flowing in the stream within ten 
minutes from the time of commencing to gauge—a 
speed of work accomplished, which has been equalled by 
no other instrument yet discovered. 
ew 

OPENING AND CLOSING OF NAVIGATION AT MON- 
TREAL.—The following tuble in regard to the opening 
and closing of navigation at Montreal for 37 years is 
worthy of permanent preservation : 


<—_-— a 


AMERICAN SHIP-BUILDING.—The ship-building of 
1877 was larger than for several years, but is not ex- 
pected to hold on through 1878 on account of the low 
rates of freight prevailing on the ocean. About 75.000 
tons of wooden shipping was built in Maine and New 
Hampshire, 15,000 in Massachusetts, 25,000 at other 
points along the coast, while the Delaware river yards 
turned out half-a-dozen iron steamships. amounting to 
15,000 tons. American white-oak vessels, of first quality, 
as well as iron vessels are produced as cheaply as the 
same craft can be produced anywhere in the world.— 
Springfield Republican, 

——---- —-_>- ~————— 

PROVINCIAL ConTRACT.—“ I HEAR a Gree to Bild 
7 Cottages—to Be Good substanchell Bilt Buildings. 
The Bedrooms pappered and Cubbrets in them all. 
Chimley pots to all chimles. Rooms eatch the same 
size. Money to be paid when Finishd and a Proved by 
Both anything forgotten and Nessery to done is a Gree 
to Do it.” This is a copy of an agreement produced at 
the late Winchester Assizes. Spelling B’s are evidently 
not popular in Hampshire, but what of that, if our cot- 
tages can have “ Cubbrets” in all bedrooms and “ Chim- 
ley pots to all Chimles."—Zaglish Exchange. 

——_—- Re a 
SUCCESSFUL BLAST.—A very successful blast was 





Fig. 1. 
ing illustrations represent itas manufactured by Messrs. 
Buff & Berger, of Boston, who make it with special 
regard to the results of a series of careful experiments 
by Mr. Clemens Herschel, Hydraulic Engineer, Boston, 
Mass. These experiments were made at Lowell, in the 
summer of 1877 under the direction of Mr. James B. 
Francis, Engineer of “* ‘The Proprietors of Locks and 
Canals on Merrimac River,” and warrant to say that 
velocities as low as 0.17 of a 
foot per second can be meas- 
ured. 

In designing these meters, 
it has been the aim of Mr. 
Herschel to make all parts 
of the instrument as unchange- 
able as possible. For this 
purpose the wheel is furnished 





























; ‘ 4 Last De- | made on Thursday last in the Middlesex quarry at 
with a guard ring, thus con Opn’g of | Close ot | 1st Arrival| parture for | Portland, Conn. Three drill holes were made from 
necting the ae ase of “o Navigation| Navigation.| from Sea. Sea. eight to nine inches in diameter, seventeen, eighteen 
vanes among themselves, an a en ee “—— | and nineteen feet deep, and about thirty-five feet apart. 
the journal in which runs the rs =a ea = It — a kegs = | eae to _ ee = 

; a 14,“ 6| * 6| “ 19 | were fired simultaneously by means of an electric bat- 
en axis is made of an agate, tg} Now. 9 a . 4 ae 22} tery. A solid block of stone, moved out several inches, 
as is also the bearing for the : ec. apes 27 ro measured one hundred and ten feet in length, fifty feet 
conical pivot at the end of the mai“ 20 | in width and twenty-two feet in depth, and contained 
same axis. The wheel is a a S 27 | 121,000 cubic feet of stone, or 12,100 tons in weight.— 
geometrically defined body > is = N. Y. Evening Post, of sath inst. 

. - 25 “ 27 c— 

the vanes being surfaces of an ws} 26 FOREIGN DEMAND FOR AMERICAN RAILWAY Sup- 
Archimedean screw; hence a 3 = PLIES.—American manufacturers of railway machinery 
in case of loss or injury, the a4)“ 24 | and supplies have reason to feel encouraged from the 
18] “ 25 | beginnings of an export trade already inaugurated. 
wheel can always be replaced . 24 | During the year 1877, there were exported from the 
by one of exactly the me oe ag | United States 64 locomotives, value $633, 301 ; 521 pas- 
size, construction and quali- -% 4 | senger and freight cars, value $416,322; 6,375 car wheels, 
fies; experience as well as a3} « 27 | value $99.845, and 131,945 cwt., of rails, value $281,- 
ea aaa atin heh = a - 198. Considering that it is but a short time since most 
cory having F ro} “ 4 of these articles were imported to this country in enor- 
shape of the wheel is the rul- --* 28 | mous quantities, the fact is full of significance. Ameri- 
ing element in therate of the 7 « z can iron manufactories are now able to compete in 
instrument. These remarks as)“ 24 | point of excellence with the world, and a vast field of 

5) 27 | exportation is open to American enterprise. 

apply equally to the three s| “ isaac 

Fig. 2. kinds of meters shown here. B Nov. 3 A FLEXIBLE ProPERTY.—For £12,000 you may pur- 

In Figs. I and IT the string is shown, by means of which — 31 | chase a bit of property in the West End of London, con- 

the dial wheels are th in and out of gear. One short 2 ao 23 | isting of a church. Nothing very peculiar in that; but 





pull on the string throws them in gear, and the su i- there is a slight peculiarity in the elastic adaptability of 
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the property to suit the requirements of any one who 
will purchase it. It can be turned into a ‘‘ theatre,” 
“ riding school,” “hotel,” or “ coach-building establish- 
ment; and if the ecclesiastical or any other commis- 
sioners wish for a church, it is there ready made, and 
has withal all the ‘‘plant” necessary for worship. 
‘* There are extensive vaults,” and the prospectus winds 
up with the delightful guarantee of “ ultimate success.” 

ho'll buy? Property with such a wonderful knack of 
suiting any purchaser is not in the market every day, 
and certainly not in the West End. 





BirD ENGINEERING.—Walter Schweikart, who lives 
on Jefferson avenue, Detroit, half a mile beyond the 
Hamtramck toll-gate relates that he has noticed two 
robins of late at work in his back yard trying to carry 
away a small toy basket which, considerably worn and 
tattered, had been cast aside. Evidently thinking that 
it would make a palatial nest the birds had rolled it 
along and carried it a short distance, but were unable to 
get hold of it in such a way as to make a long journey 
with it. Yesterday morning Mr. Schweikart as usual 
went out to look at the work in which he was deeply 
interested and saw his birds busy with a piece of string 
about eight feet long. Soon they had pulled the string 
through the grass-woven basket, and chattering as if 
wonderfully pleased with their scheme, each robin took 
an end of the string in its bill and flew away 
with the basket hanging on its swing.—Detroit Free 
Press. 


UNDERGROUND RAILWAY IN PaRis.—A plan for the 
construction of underground railways in Paris has been 
approved of by the Council General of Ponts-et-Chaus- 
sees, and the Minister of Public Works. If the scheme 
is carried out a subvention of 106,000,000 of francs 
would be furnished by the State, the Department of the 
Seine, and the city of Paris. The central terminus 
would be at the garden of the Palais-Royal at a depth of 
about twenty-four feet, and from that point three main 
lines would branch off; one to the Bourse, Opera, St. 
Lazare Station and Batignolles; another by the central 
markets to the Eastern and Northern Railways, with 
braches at the Boulevard Sebastopol to the Lyons, Vin- 
cennes, and Orleans termini; the third to the Place St. 
Germain-des-Pres, Montparnasse and Sceaux Railway 
Stations. Besides those principal lines a subsidiary one 
would run on the south bank of the river from the Or- 
leans Station to the Quai'Orsay at Grenelle, passing by 
the Halle-aux-Vinsi Polytechnic School and Place St. 
German-des- Pres. 





COLLISIONS OF VESSELS AND THEIR STEERING 
QUALITIES.—A French committee of scientists have in- 
vestigated the question of collisions and the steering 
qualities of vessels; the conclusions arrived at are im- 

rtant. The experiments mae have completely estab- 
lished the fact that the reversing of the screw of a 
steamer with full way on very much diminishes her 
steering powers, so that where a collision is imminent, 
to reverse the screw and use the rudder, as if the ship 
would answer to it in the usual way, is a certain means 
of bringing about the disaster. This isa very important 
circumstance, as collisions are well known to have been 
caused by the very means taken to prevent them. It is 
stated that a ship will turn faster, and for an angle of 
thirty degrees, in less room, when driving full speed 
ahead, than with her engines reversed, even if the rudder 
is rightly used. Thus, when an obstacle is too near to 
admit of stopping the ship, then the only chance is to 
keep the engines on full speed ahead, and so give the 
rudder an opportunity of doing its work. Those gen- 
eral laws are of the greatest importance, but they apply 
in different degrees to vessels; and each commander 
should determine for himself how his ship is likely to 
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behave. Another highly essential branch of the ques- 
tion is that the effect of the reversal of the screw should 
be generally recognized, particularly in the law courts ; 
for in the present state of opinion on the subject, no 
doubt can exist that judgment would go against any 
captain that had steamed on ahead, knowing that by so 
doing he had the best chance of avoiding a collision.— 
Exchange. 


Se 


METRIC MEASURES.—The movement of the American 
Metric Bureau, of Boston, in offering measures graduated 
by the metric system at lower prices than English meas- 
ures cost, will have a great influence in promoting the 
reform they are advocating. Ten thousand dollars have 
been raised and the necessary machinery secured with 
which to supply all needed weights and measures. 
These are bought in large quantities and sold without 
profit. The largest manufacturers of each kind ot meas- 
ures have been enlisted in the metric reform, and many 
things are now furnished as low as one-fifth the prices 
charged before this sinking fund was raised. On an 
average the articles sold are at abuut half the retail 
price, and many carpenters buy the rules with both 
inches and centimeters as a matter of economy, getting 
both cheaper than the inches alone. In some things the 
saving is not so great. Any of Fairbanks scales are fur- 
nished on the metric system at four-fifths the price of 
the same in pounds. As we have said, this is a practical 
step toward familiarizing the American public with the 
new system, but it is rather surprising that any one feels 
enough interest in the matter to pay the cost of intro- 
ducing it—Jron Age. 


——_—<>---—_— 


St. GOTHARD TUNNEL.—The cost of carrying out 
the original plan of the new line which is to connect 
the railways of Germany with those of Italy, by way of 
St. Gothard would, according to a paper just issued 
from the German Chancellory, amount to 289,000,0 0 
francs, being 192,000,000 francs in excess of the origi- 
nal estimate. The original scheme, which incluied 
several branch lines, has acccordingly been cut down to 
such an extent that the first estimate will only be ex- 
ceeded by 40,000,000 francs. Of this sum the govern- 
ments of Germany, Italy and Switzerland have agreed 
to provide 28.000,000—Germany and Italy each sub- 
scribing 10,000,000 and Switzerland 8, 00,o00—on con- 
dition that the St. Gothard Railway company provides 
the remainder, or 12,000,000 francs. The subvention 
which the three governments had agreed to give on the 
original estimates was altogether 85,000,000 francs, and 
will, therefore, be increased to 113,000,000 francs, while 
the capital the company will have to raise will be 114,- 
000,000 francs. These final estimates now only await 
the approval of the German Federal Council, which it 
is expected they will shortly receive. 

— 


THE STRENGTH OF STRUTS.—A paper on “ The 
Strength of Struts” was read by Professor R. H. Smith 
at the last meeting of the Edinburgh and Leith Engi- 
neers’ Society. The object of the Paper was to point 
out the great mistakes which had been made in deduc- 
ing from theory the formulz used in practice for calcu- 
lating the strength of struts so long as to be apt to bend 
under their load. The chief cause of these mistakes 
had been neglecting to take into account the very great 
improbability that, in any case, the line of direction of 
the thrust would coincide with the line of centres of the 
end sections of strut. When these lines did not coin- 
cide, the amount of the eccentricity ought always to 
be taken into account, although very small, as it would 
be found to have an important bearing on any formula, 
deduced as applicable to struts. Professor Smith held 
that the authors of the formule and the developers of 
the theory had wrongly interpreted the solutions of 
their equations, and had falsely inferred, with regard 
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to struts, rules for practice which were wholly inappli- 
cable.— The Architect. 





Evectric LiGHT.—A_ new electric light for the 
illumination of dwellings, was exhibited lately at 43 Cen- 
tre street, New York, the cost of which is estimated at 
one-fifteenth of ordinary ceal gas. 





MAKING BERLIN A SEAPORT.—Dr. Strousberg, the 
great German railway contractor, proposes to make Ber- 
lin a seaport by con: ecting it with the Baltic ard Ger. 
man oceans. There is everything in the nature and 
configuration of the soil to assist the rapid and effectual] 
construction of deep sea canals between Berlin and the 
mouth of the Elbe, and between Berlin and the mouth 
of the Oder. There are only a few locks needed to 
regulate the it flux of insignificant tributaries. What is 
more important, the scheme, according to the calcula- 
tions added, promises to be profitable enough to en- 
courage its originator to offer.to carry it through wih- 
out any assistance or guarantee on the part of the gov- 
ernment. If only half the ordinary number of vessels 
plying between the North Sea and the Baltic prefer the 
towage way through the canal, the capital, fixed at 
about £8,000,000 sterling, will, it is stated. bear an in. 
terest of ten per cent. Considering the immense im- 
portance of the scheme from a military, political, com- 
mercial, snd industrial point of view, it is certain to at- 
tract attention. If the plan could be real zed, Berlin 
would be raised to the position of a dominant commer- 
cial, manufacturing, and military centre of the con- 
tinent.—/ron Age, 





Goinc Down Hitt L.—Our town is very quietly and 
very slowly moving to the eastward down the face «f the 
mountain. This is owing to the settling of the ground 
over the bor anza mines. As all the town is going to 
gether, it is not much noticed on the surface, where no 
cracks are -een. The water and gas companies are 
better acquainted with the movements taking place in 
the ground forming the site of the town than most others, 
:$ the instability of the earth tells upon their pipes. On 
B and C streets, north of Union, the ground is moving 
both north and east. A water-main sunning north and 
south, uncovered yesterday at the corner of B street and 
Sutton avenue, was found to be telescoped to the distance 
of over a foot, and besides, had in it a great kink 
which made it necessary to take out a piece nearly two 
feet in length. About the Consolidated Virginia pan 
mil] the pipes are crowding in from both east and west; 
at least, owing tothe settling of the ground in that 
neighborhood, there appear to be two movements. A\l- 
though there are as yet no cracks in the central part of 
the town, there is a large one to the westward. It begins 
at Cedar Ravine, runs south to near the large water tank 
of the Ophir on the hill west of town, then turns east 
for a considerable distance. when it takes its course 
southward west of Stewart street, and finally joins the 
old crevice below the Gould & Curry croppings. To- 
ward the north this crevice is about eight inches in width, 
and the ground on the east side of it is about three feet 
lower than on the west side. Captain Overton, of the 
water company, whose opportunities for observing these 
movements are unsurpassed, says that as the ground 
settles over the bonanzas, that on the slope of the moun- 
tain, where it is not much undermined, gradually moves 
down. Hesays the International Hote] has moved 
east about five inches since it was built. If such is the 
case al] the buildings in that part of the town, with the 
ground on which they stand, must have moved the same 
distance, as no cracks are to be seen in the earth. As 
we are traveling, however, it will be a long time before 
we reach the Sugar Loaf.— Virginia City ( Nev.) Enter- 
prise, April 2: 


WATER SUPPLY OFAMERICAN CITIES. 


BOSTON. 
(Concluded from page 128.) 


Two more gates have been provided for the purpose of directing either 
into the conduit or into the river below the dam the flow of the 48-inch pipe 
connected with the other reservoirs and already described. In this chamber 
will be put up several apparatus for measuring the flow of the river and for 
delivering the amount of water which must flow at all times in the bed of 
the stream. : . 

The head of water behind dam No. 1 will generally be 14 to 15 feet; it 
will be reduced to 7 or 8 feet in case of a freshet. 

The length of the rollway is 169 feet, and the total length of the dam, 
embankments included, 790 feet. 

Dam No. 1 is now complete, with the exception of the fitting of the gates 
and of the house which is to cover the gate-chamber; the reservoir formed 
by this dam contains 230,000,000 gallons. 

Dam No. 2, across the valley of the main stream, forms reservoir No. 2, 
which extends over two miles to the town of Ashland. 

The dam is built with a long waste overfall, in order to avoid extensive 
fluctuations above the ordinary water line; the general formation of the 
valley is characterized by deep beds of very fine sand with a small and 


irregular crust of gravel near the surface, which is covered with loam; in 
sounding, however, rock was discovered at a point of the valley where the 
hills on each side are steeper and more extensive than elsewhere, and it was 
found that there existed an extensive back bone extending across the valley 
far enough up and down stream to make an excellent foundation; near the 
hills, however, the surface of the rock was found to have a downward inclina- 
tion. On that rock the structure is founded. 

The general plan of the dam is the same as for Dam No. 1, there being 
in the middle a masonry overflow and apron, and, on each side, earth embank- 
ments with a wall of masonry in their centres. 

The upper portion of the ground having been removed, it was found that 
the rock was quartzite, the top of which was full of detached pieces, some- 
times very large, presenting deep seams; they were removed with some 
trouble, and owing to these difficulties the foundation reached a depth vary- 
ing from 15 feet to 25 feet below the level of the stream. 

On the east side of the foundation granite was found instead of quartzite, 
and it was used for building the foundation of the gate house. 

Owing to the fact that the surfacé of the rock had an inclination down- 
ward as it reached the hills on each side, the foundations of the embankment 
walls were carried on upon the rock bottom, until they were produced to a 
safe distance into the hills, when the walls were grudually stepped off into 
the adjoining ground formed of compact sand; care was taken, however, to 
build the walls on this more yielding foundation to a great height without 
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connecting them with the wall previously built on rock; after a sufficient 
time the walls were connected, and they never showed the slightest sign of 
unequal settlement. 

The middle portion of the dam or waste overfall, 182 feet long, which is 
built exclusively of masonry, is 16 feet wide and extends to the rock below; 
this part of the dam and the wing walls are faced with coursed granite. A 
heavy stone apron similar to that at Dam No. 1 and shown on the section 
(plate 4), extends far below. 

A gate chamber is connected with this dam and contains 7 gates of a 
general size of 4 feet by 5 feet, for the purpose of drawing water at various 
elevations from the Reservoirs, aud of regulating the flow through the 48-inch 
pipe already described. 

The total length of this dam, including embankments, is 1325 feet. 

All the foundations are now built to the surface of the ground; the super- 
structure is to be built this season. 

The surface of the lower Reservoir being much above the surface of the 
valley where this dam is built, there will be generally little head against it; 
if Reservoir No. 1 was empty the head of water would be about 18 feet. 

The contents of the reservoir are 500,000,000 gallons. 

The third Dam (forming Reservoir No. 3) is built across the valley of the 
other stream. The soundings, in that valley, showed an almost uniform sec- 
tion of loam and gravel for an inconsiderable depth, underlaid with fine sand 
to a depth of over 60 feet; the soundings did not extend beyond that depth. 

The sand in which the greatest part of the foundation is built is extremely 
fine and, when confined, impervious and compact. 






CONDUIT. 

At the southeast corner of Farm Pond is placed the gate chamber, which 
contains the head of the main conduit. It is provided with two sets of large 
sluice gates 4x6 ft. Its foundation is on piles, as is the foundation of the be- 
ginning of the conduit in Farm Pond, and the material found at the bottom 
for a considerable depth being sand, it has been found preferable not to re- 
move the heavy coffer-dam which had been used for construction, but to re- 
tain it in place except around the gate house where it had to be sawed off to 
a considerable depth under water. 

After leaving Farm Pond, the general direction of the conduit for about 
5 miles is southeasterly, thence for about 9 miles northeasterly, and thence 
to Chestnut Hill reservoir easterly. Its total length is about 16 miles. The 
first mile of its course passes through the town of Framingt.am; the next 244 
miles through Sherborn; then 3 miles through Natick, 544 miles through 
Needham and some 34 miles through the City of Newton to the gate-house 
at the reservoir, which is very near the boundary line between Newton and 
Boston. 

At the shore of Farm Pond the conduit passes under the Boston and Al 
bany Railroad. 

For convenience of description, reference will be made to the stations on 
the line enumerated in the following table. Stations are 100 feet in length, 


SECTION. STATION. | TO STATION 


TOTAL LENGTH 
FEET 






























































The Dam is formed, as are the others, of a central part built of masonry 6 a L s0 ann 
and comprising the rollway and the gate house, and of embankments reach- 3 51+ 50 I14-+ £0 6,300 
ing the upper parts of the valley. ; “a t - re i — 

An extensive trench was first opened across the valley, supported by sheet 6 190 229 a 
piling until it was well within the side hills. When it reached a depth of 7 229 254+ 25 5,525 
13 feet below the bed of the stream a line of sheet piling 8 inches by 8 inches we : - - + 55 co. 
was driven on the upstream side of it, to a depth varying from 12 feet to 14 10 331 388 "Joo 
feet; great care was taken, in driving, tosecure perfect water-tightness. The It 388 432 4,400 
piles were tongued and grooved; the sand was so compact that, after a pene- > ca a én | a 
tration of 6 feet or 7 feet, the piles could not advance, at each blow, more 14 561 + 50 62 i 6, 150 
than Yy inch. 15 623 639 1,600 

These piles were sawed at a height of 6 to 7 feet above the bottom of the > a oa ye m 
trench. In this trench, the bottom of which was 13 feet below the bottom 18 730 737 "00 
of the stream, was then built, close to the row of piles, as shown by the sec- 19 737 773 + 22 3,622 

20 773 + 22 7 _to end. about one mile. 


tion, the masonry forming the central part of the Dam, 18 feet thick, and the 
beginning of the centre walls of the embankments, 8 feet thick. 

At a safe distance, in both side hills, the sheet piling was omitted and 
the centre wall was continued with a reduced width to a suflicient depth for 
securing a good compact bottom; in the southern hill-side, however, the 
gravel was so loose that the excavation for the centre wall was carried down 
toa great depth into a better material; at one point the bottom of the founda- 
tion of the centre wall is 40 feet below the natural surface. 

The rollway, wing walls and chamber are faced in granite. 





Total length about 16 miles. 

The crossing of the Boston and Albany Railroad is from 3+ 60 to 5+. 25 
The Milford Branch of the Boston and Albany Railroad is crossed at 11 -+ 25 
and the Framington and Mansfield Railroad on section 3 at 66-+-50. These 
are all the railroads the line encounters. On section 2, station 34+ 67, 
Beaver Dam Brook, the chief feeder of Lake Cochituate passes under the con- 
duit by a large siphon culvert, necessitated by the water level of the conduit 
and brook being so nearly alike. 

This is a prominent feature of the first sections, that the water-level be- 
tween the brooks and conduit being so nearly the same, the crossings are 
made by inverted siphons. This is advantagcous with regard to the high- 
ways, as the grades did not require raising. 

On sections 2, 3 and 4 the excavation was principally sand and quicksand 
entailing more or less pumping and sheet piling, etc. 

On section 2, two soft peat-holes or pockets were encountered, one of 
which, at station 17, was 200 feet in length. In this the peat extended to a 
few feet below grade, but the other at station 25, of the same length, was sev- 
eral feet deeper. In both cases the peat was entirely removed, and the holes 
filled with gravel to a width sufficient to allow of the entire embankment to 
rest on a solid foundation. 

At station 112, the line crosses Course brook, another feeder of Lake 
Cochituate. At this point a waste-weir is constructed, to empty the conduit 
if necessrry, and from which the waste water finds its way into the lake. 

The first 4 sections pass through open farming country. At section 5 the 
line passes through the Sherborn swamp, whose surface is about 2 feet above 
the bottom of the conduit. There the peat was removed from 5 to 15 feet in 
depth, its place filled with well rolled gravel and it was left to solidify through 
the winter—no sheeting was necessary. 

On section 4 occurs the first rock cutting of any importance. It is 
about six hundred feet long, with a maximum depth of 10 feet. 

The first tunnel was bored on section 6, through one of the ridge making 
out from the Charles River. It is 1760 feet long. 

Section 7 is built entirely through woods and swamps. A peat excava- 
tion some 550 feet long was made, the same course being pursued as before. 
Its greatest depth was 15 ft. No sheeting was required. In general the 
material to be excavated was gravel and hard-pan. 

On section 7, station 271 -+-40, the second waste weir was built. This 
brook empties into the Charles River. 

Section 8 includes the Badger Hill Tunnel, 1,575 feet long. Section 9 
passes close to the banks of Charles River. The excavation is all gravel. 
The level of the water in the conduit is some 40 feet higher than that of the 





The gate chamber contains nine large gates for regulating the flow of 
water into the lower Reservoir and for the necessary connection with the 
48-inch pipe. 

The rollway is 100 feet in length and the total length of the dam includ- 
ing all the embankments is 3,000 feet. 

The head of water, which ordinarily will be 16 feet, will be increased to 
about 26 feet when the lower reservoir is empty. The capacity of this reser- 
voir is 1,147 million gallons. 

The foundations to the surface of the ground and a large proportion of 
the embankments are already done and the masonry forming the central part 
of the dam will be built this year. 


FROM THE LOWER RESERVOIR TO THE MAIN CONDUIT. 


Coming back to the gate house of the Lower Dam, (No. 1) we find in it 
the head of the conduit which will convey the waters of the river in to Farm 
Pond and which is nearly completed. 

This Conduit is built in low ground with an inclination of two feet in one 
mile and is about 4,000 feet long. Its dimensions (see section plate 4) are 
somewhat smaller than those of the main conduit on account of its greater 
fall, but it is is constructed in the same manner with a concrete foundation, 
stone side-walls with a high arch and the few remarks that will be made 
about the construction of the main conduit will apply to this. Near Dam 
No. 1, where it is close to the river, this structure is protected from it by heav- 
ily paved slopes. 

Farm Pond, into which this conduit empties, is a natural sheet of water, 
about 200 acres in area, and draining a very small water-shed (about one 
Square mile). Its waters are very pure and it forms a good settling basin for 
the waters of the Sudbury River; the distance between the outlet of the 
small conduit mentioned above and the head of the main conduit is about 
one mile. 

No objectionable flow will be allowed to pollute the waters of this pond, 
the shores of which will be protected by a complete system of drainage. 
The available capacity of Farm Pond is 155 million gallons. 
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river. Should the consumption of the city demand it, the river water can be | ture which requires an unyielding foundation and much care has been be- 


here drawn upon by pumping it into the conduit. 

Section 10 isthe Waban Brook bridge. (Plate 5). The bridge is formed of 
9 semi-circular arches, 44 ft. 8 in. span, built of Maine granite with a brick 
parapet and iron railing. The bridge is 536 feet long. The valley is about 
40 ft. deep and 2,000 feet long. The line as located, passes through a small 
knoll, and the conduit is carried over the remaining portion of the valley in 
an embankment, in section 11, thirty feet high and 1,200 ft. long. The ex- 
cavation on section 11 is largely in hard-pan and rock. A cut in this section 
was at its deepest 35 feet, while 600 feet of it was 15 feet deep. 

Excavation on section 12 is gravel with boulders and some ledge... In this 
section Fuller’s waste weir is constructed, and a long cut of about a mile 
in length, extending into section 13 was excavated. Some half mile of this 
cut was in wet quicksand, the rest gravel. 

On section 13 is the Alms-house embankment, 30 feet in the deepest and 
some 700 feet long. Not far to the east of this bank comes the Rosemary 
brook siphon; the valley, crossed in its narrowest point is about 1,800 feet 
wide. It is to be crossed by 3 lines of 48 in. pipe, two of which only are at 
present laid. The channel of the brook is covered by an arch culvert 10 ft. 
diameter and the pipes are here furnished with blow-offs. Substantial masonry 
structures will form the siphon chambers. The water surface of Rosemary 
brook is 55 feet below the grade of the conduit. 

On section 14 there is a cut about half a mile long, and an enbankment 
with a maximum depth of 50 feet. 

Section 15 comprises principally the Charles River bridge 11.8 miles 
from Farm Pond, and most important structure on the line. Its length is 
475 feet between the chambers at the ends of the bridge. At the westerly 
end is an arch of thirty-seven feet space, then comes the long span arch, 
which crosses the river. This arch is 130 feet span, is segmental, and has a 
radius of 69 feet. The thrust is taken directly by rock foundations on both 
sides. There are 4 semi-circular arches of 37 ft. span, and a flat arch of 28 
ft. span, over a town road, on the east side of the river. The piers, arches and 
abutments up to the level of the conduit are built of granite ; above this, the 
parapet is of face bricks in panels, with a heavy granite coping, the whole 
surmounted by an iron railway. Plate (5). 

Section 16 is partly in embankment and partly excavation. The materi- 
al is gravel, and the country undulating and thickly settled. 

One rock cutting was made in this length. 

Section 17 is all gravel excavation. 

Section 18 is a tunnel in gravel. 

Section 19 is all sand and gravel excavation with one exception. Waste- 
weir No. 4, emptying into Hammond’s brook is located at Station 738 +- 20. 

Section 20 is the Beacon street Tunnel. 

The section adopted for the conduit is shown on Plate 4. It is equiva- 
lent to a circular section of 814 feet in diameter and in ordinary conditions 
of cleanliness will deliver at the rate of 70 million gallons in 24 hours, when 
flowing at the assumed water line. 

The section is of stronger form than is usually given; it is designed to 
have sufficient stability to resist the lateral thrust of the contained water and 
the arch. Throughout the whole length of the conduit, man-holes are pro- 
vided, about 1500 feet apart; some of these are of such a form as to permit 
of their use as gauging chambers, in which to measure the flow of the wa- 
ter, or other experiments. 

The arch and interior lining are of brick, and the side walls of rubble 
stone masonry. 


WASTE WEIRS. 


No. 1. Course brook. Station 112 
“ 2. Beacon * - 271 + 40 
“ 3. Fuller's & + 459 
“ 4. Hammonds “ 738 + 15 


BLOW-OFFS. 
Rosemary brook. Station 553. 
TOWN LINES. 
Framingham and Sherborn Station, 45 + 72. 


Sherborn “ Natick, - 191 + 68. 
Natick “ Needham, “ 350. 
Needham “ Newton, . 633 + 50. 
Newton “ Boston, - 82.824 


DRAINAGE AREAS OF STREAMS CROSSED. 
Beaver-Dam - brook 3,195 acres. 
‘ 


Course . 1,348 “ 

Sawens “ me * 

Bacon's x way 

Waban * 12 square miles. 
Rosemary re 1,610 acres. 


Charles River “ 200 square miles. 

It has already been remarked that the section of the Conduit has been made 
very strong. Being built in materials of all sorts, from rock and hard gravel 
to the most treacherous quicksand and in all positions from deep trenches to 
artificial banks and bridges, the structure has not an uniform exterior out- 
line, but the interior shape is uniform throughout. 

It may be seen from the sections of the Conduit, Plate 4, that it is a struc- 
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stowed on the preparation of it. 

In wet sandy trenches which occurred frequently on the first few miles of 
the line, a wooden platform has been used as a support for the Conduit, (See 
Plate 4), and the drainage has been so constructed that no settlement could 
occur during construction. 

In peaty meadows the soft material has been removed for nearly the 
whole width of the embankment and replaced by compact gravel which al- 
though laid in water and in thin layers, was left to settle a whole winter be- 
fore any building was allowed to take place on it. 

In several places along the line, embankments have been formed on solid 
ground to support the Conduit at various elevations. These embankments 
have been made in some cases of very compact gravel, in other cases of 
coarse sand and fine gravel and of ordinary gravel of all sizes. 

All of the embankments were built in the manner already described, in 
thin layers wetted and rolled, and were allowed to stand a whole winter, 
sometimes two, before building upon them. 

None of them showed any settlement, except one very extensive embank- 
ment, made of gravel of no great compactness, and which had been purpose- 
ly overloaded. In this case a slight settlement took place as was expected; 
for a distance of several hundred feet this embankment is fifty feet in height. 
The Conduit is now built upon it and has not shown any signs of settlement. 

In another case where the materials used were more compact, the levels 
rather showed a slight swelling of the embankment. 

The shape of the concrete foundation of the Conduit has generally been 
changed on the heaviest embankments, its section being deeper in the centre 
than on the sides, in shape of a wedge. 

The section of the Conduit on the two large bridges is different, (See Plate 
5) and the inside surface is protected by a coat of Portland cement mortar; 
a space has been left in the side walls to intercept any water which might 
percolate through them; that water then flows into some longitudinal drains, 
shown in the longitudinal section of Waban Bridge, Plate 5, and goes out 
by some openings made for the purpose; these drains can also be used as 
passages to visit the under part of the Conduit throughout the bridges. 

In several portions of the line, where the conduit is very heavily loaded 
the whole arch is 12 in. thick; its thickness has been increased to 16 in. 
in places where it is within a few feet of railroad tracks. 

It may be remembered that mention has been made of several tunnels 
built along the line of the conduit; a section is shown on plate 4. 

The first of these tunnels (Section 6) runs through a granite formation 
and through several varieties of chloritic shist; a large portion of the latter 
rock seems, at first, sound enough to stand without arching; it was however 
found afterwards that the rock was formed of small fragments, the joints of 
which were filled with a green chloritic cement which soon lost its cohesion 
by the changes caused by the opening of the tunnel and it was found neces- 
sary to arch the whole of it, 1760 ft. in length. 

The second tunnel, 1575 ft. long, runs through a granite foundation; the 
rock is so disintegrated for half of its length that it has been supported by 
brick arching. 

The third tunnel, section 18, 100 ft. in rock and 400 ft. in fine gravel and 
sand, was excavated with difficulty, the line passing through valuable prop- 
erty and very near the surface ; it required the closest attention to avoid caving. 

The fourth tunnels (Section 20) is 4635 ft. long and runs through con- 
glomerate and slate. The compactness of the rock is such that 200 ft. only 
of the whole length has required arching. 

The construction of this tunnel was prosecuted from four faces, two of 
which ran from a shaft, some sixty feet in depth, sunk in a valley and near 
the centre of the tunnel. 

Most of the work was done by compressed air. 

The work commenced in September 1873, and was finished and accepted 
in December, 1875. 

The other tunnels were all worked by hand labor. 

Giant powder was the explosive almost exclusively used for the four 
tunnels. 

In order to secure through the tunnels a smooth bottom without interfering 
with the free percolation of water into them, a layer of loose broken stone 
has been deposited on the rock bottom and over it has been laid a thin con- 
crete floor throuth which weepers are provided to let the water circulate free- 
ly without any danger of lifting the floor. 

The conduit terminates in a large chamber located at Chestnut Hill Res- 
ervoir, from that chamber the water from Sudbury River is distributed as 
follows, each pipe being provided wlth a sluice gate: 

One 48 in. pipe is connected with one of the divisions of Chestnut Hill 
reservoir. 

One 60 in. pipe is connected with the other division of Chesnut Hill 
reservoir. 

One 48 in. pipe with the Cochituate Aqueduct. Another 48 in. pipe is 
laid around Chestnut Hill reservoir and is connected, independently from 
it, with the city pipes. ,°* 

Room has also been provided for a duplicate of this pipe which will be 
laid when the increase in the consumption of water will render it necessary. 
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Paris, Tex., has a $50,000 court house and is 
soon to have a street railway. 


Tur Keokuk & Des Moines R. R., is in the mar- 
ket and its sale to one of the leading trunk roads 
from Chicago west, may be soon expected. 





Tue Columbus & Gallipolis R. R. is to be sold 
May 30, by order of the Court of Common Pleas, 
Columbus, Ohio, to satisfy a judgment of the Chi- 
cago contractors, Hill & McKechnie for $248,925. 


Tue Grand Trunk railroad report shows that the 
half year’s operations give a net revenue of $1,280,- 
000 against $885,000 for the corresponding half of 
last year, with extra charges for repairs and renew- 
als of road and rolling stock of $330,000. 


How to divide up the railroad land grant of 
Wisconsin among half a dozen claimants so as to 
satisfy them all is the legal puzzle now being un- 
ravelled at Madison by the U. 8. Court, before 
a Master in Chancery. 





Tue Cincinnati Southern R. R. Trustees are in 
hot water, a formal charge having been made 
against them in the Ohio Legislature last week, of 
having allowed the contractors for the construction 
of the King’s Mountain Tunnel $25,000 more than 
the contract price. A committee of five have been 
appointed to investigate. 





Tue glass works at New Albany, Ind., are to be 
removed to some other and more profitable location. 
To secure the works, about 60 cities and towns 
have put in bids, but the contest has finally been 
narrowed down to Pittsburgh, Pa., and Cleveland, 
and Massillon, O. The last named city is mak- 
ing most vigorous efforts in its own behalf and only 
last week sent three sample car-loads of coal and 
two of sand to New Albany to be tested. 





Tue Annual Report of the Michigan Central 
R. R. for the seven months ending Dec. 31, 1877, 
shows a most encouraging condition of affairs of 
that corporation. The following is President 
Sloan’s report which covers nearly everything that 
is of interest: The earnings for the seven months 
to Dec. 31, 1877, were: Freight, $2,516,636.21; 
passengers, $1,203,375.24; miscellaneous, $183,452.- 
45; total, $3,903,513.90; same period 1876, £3,822,- 
197.84; insurance, $81,316.06. The increase in 
freight earnings for the same period has been $228,- 
952,06 and a decrease in passenger earnings of 
$144,684.24, owing to the large travel during the 
Centennial season. The operating expense during 
the same period have been $2,401,760.12; taxas, 
$189,255.27; total, $2,591,015.39. The operating 
expenses, as compared with the same period in 
1876, excluding taxes, have been decreased $233,- 
781.82; including taxes they have been decreased 
$197,959.86. The net earnings for the same period 
of seven months to Dec. 31, 1877, have been $1,- 
312,498.51, an increase over last year of $279,275.- 
92. There is a decrease in local freight tonnage of 
20,009 tons, and of through freight tonnage of 98,- 
807 tons; total, 118,816 tons; yet an increase of 
freight earnings of $228,452.06, at an average in- 
crease of 18-100 of acent per ton per mile over 
same period of 1876. There have been 3,000 tons 
of steel rails put in the track during the seven 
months, which have been charged to operating ex- 
penses. The main line is now entirely steel; the 
second track, including the air line, of 187 miles 
(with the exception of eight miles) is also of steel, 
making in all 441 miles. There is no floating debt. 
The whole property is in excellent condition—none 
better; its tracks in perfect order; its rolling-stock 


































































CLARKSVILLE, Tex., is talking about building a/ and equipment is equal to any probable call upon 
it for may years to come. 


Shore & Michigan Southern and Canada Southern 
railroads, for pooling the earnings between Detroit 
and Toledo, will go into effect, whereby a large 
amount of expenses will be saved, to the corres- 
ponding improvement of the revenues of the two 
roads. 


ously of Madison, Wis., has obtained a judgment 
for $7,300 as fees for drawing the plans and speci- 
fications of the Northen Hospital for the Insane at 
Madison. 
contract price and we understand this award to be 
final. 


ric system : 
capacities in liters, all weights in grams, using 
decimal fractions only; and saying dece for tenth, 
centi for hundredth, milli for thousands, deke for 
for ten, hekto for hundredth, kilo for thousand, and 
myria for ten thousand.” 


were pretty thoroughly investigated some years 
ago and the Buena Vista stone of which it is built 
was likewise; also Mueller, the contractor. 
Mueller was more than a match for all the Govern- 
ment Superintendents and Inspectors, and has been 
chiselling away on his fat job ever since the afore- 
said investigation, until at last the exceedingly 
patient government mule is tired out and is at 
present kicking up a good deal of a fuss in the 
Mueller Corrall. 
committee has been at work for some weeks, ex- 
amining into the building and its construction ac- 
count, and they are developing one of the most in- 
teresting frauds which has come to light for some 
time in this honest city. 


on Wednesday evening April 10th, at the Royal In- 
stitution, Colquitt street, the President, Mr. Robin- 
son Souttar in the chair. 
on “Pumping Engines for Water Works, their rel- 
ative capacities and efficiency as regards expansive 
working ” was read by W. Vernon Petherick, mem- 
ber. 
engines employed for working pumps at water 
works, leaving the pumps themselves for a future 


paper. 
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valves of a No. 6 “Special.” In conclusion a vote 
of thanks was unanimously accorded to Mr. Peth- 
erick. 





On May 12 an arrangement between the Lake nn ana SEER 
PERSONAL. 





At a meeting of the Montreal Harbor Commis- 
sioners, THomas CRAMP was unanimously elected 
Chairman in place of the late Hon. Joun Youne. 

SANDFORD FLEmrIne, C. E., Chief Engineer of the 
Dominion has returned from England, where he 
has been for several months past on professional 
duties. 





AN ARCHITECT'S FEES. 





8. N. Shipman, a Chicago architect, but previ- Lyman E. Coorry, C. E., formerly Professor of 


Civil Engineering in Northwestern University, 
Evanston, Ill., and more recently Assistant Editor 
of ENGINEERING NEws, has received an appoint- 
ment as Assistant Engineer on the Glasgow, Mo., 
Bridge under Gen. W. Sooy Smiru, and is already 
at work in his new capacity. 


The amount is a percentage on the 


Mr. Frep pe Funrak, Chief Engineer and Su- 
perintendent of Machinery of the Louisville & 
Nashville Road, will visit the Paris Exposition as 
Commissioner from the State of Kentucky, and al- 
so as Special Commissioner for the American So- 
ciety of Civil Engineers. The Board of Directors 
has granted him two months’ leave of absence. 


THE METRIC SYSTEM IN A NUTSHEL. 





The following sentence comprises the entire met- 
“Measure all lengths in metres, all 


GEN. Rosser, Chief Engineer of the Northern 
Pacific Railway, is represented as a man whom ev- 
ery one along the Northern Pacific has learned to 
admire. He struck the road at the beginning, and 
the first position he asked for was that of axeman. 
His muscle was his letter of introduction. 


THE CHICAGO CUSTOM-HOUSE. 





It came 
out afterwards that he was an engineer and an ex- 
major-general in the Southern army. 


The foundations of the Chicago Custom-House 


But Gov. Irwry, of California, on the 11th inst., 
appointed W. Hammonp Hai to the position of 
State Engineer. Mr. Hari has had extended ex- 
perience in irrigation and drainage works and it is 
expected his appointment will do much toward the 
practical solution of the problems of irrigation, re- 
clamation and mining debris. He is appointed un- 
der a recent act of the legislature, which appropri- 
ates $100,000 for the surveys and investigations. 
This amount will enable him to organize a trained 


corps of assistants. 


A Government investigating 





MAGNETIC GEOLOGY. 


LIVERPOOL ENGINEERING SOCIETY. At the March meeting of the Civil Engineers’ 
Club of the Northwest, ‘Charles Latimer, of Cleve- 
land, O., presented a novel subject which he calls 
“ Magnetic Geology.” Mr. Latimer has heretofore 
given forth a branch of this subject under the name 
of “ Water-Witching or The Divining Rod.” How- 
ever wonderful the subject of Water-Witching or 
finding water by the use of a rod held in the hands 
may be it is of but little importance and but little 
marvelous compared to the extent to which he 
claims to have gone in surveying the hitherto hid- 
den mysteries of the earth’s interior. Mr. Latimer 
asserted that he had stood on the surface of the earth 
above oil and coal, and had repeatedly predicted 
correctly the depth to these substances to a depth 
as low as 900 feet to oil, and had given the thick- 
ness of the oil-bearing rock; and predicted many 
times the depth to coal and the thickness of the 
different veins in feet and inches. He did not 
make a mere assertion of his power to do this but 
brought the statements of men of known veracity, 
business men and operators who testified unequivo- 
cally that he had done these things, which was 
proved by absolute boring and that the facts could 
not be accounted to accident or mind reading. He 
referred to Chauncy Andrews, of Youngstown, O., 
Jonathan Head, Supterintendent of Coal mines, same 
place, to Hon. E. A. Wheeler and George Boyce, to 
Charles and Norman Hall, of Sharon, Pa., and to 
Prof. Harding, Professor in Geology, in Brook’s 
School, Cleveland. After proving by these gentle- 
men his assertions, he then declared further that 





This Society held its usual fortnightly meeting 


A very interesting paper 


The author described the principal kinds of 


The first portion of the paper was devoted to re- 
marks on the cost and consumption of fuel, and 
then the advantages to be derived from working 
expansively. The various types of Cornish, Rotary 
and Direct-acting engines were described and illus- 
trated, the former by reference to the Aubrey street 
engine of the Liverpool corporation water works; 
the latter by the “Davey” engine at the Croydon 
water works. In each case the fuel consumption 
was given, showing by means of a carefully com- 
piled table the relative efficiency of cach type of 
engine. The variation of pressures was clearly 
shown in one of the drawings. The Direct-acting 
type of engine has the great advantage of compact- 
ness and adoptability to almost any circumstances. 
A small model of Tangye’s “ Special ” pumping en- 
gine was shown on the table working by means of 
compressed air, the action of the valves being fully 
explained by reference to full-sized drawings of the 

















through the influence of the flames of the elements 
in the bowels of the earth, acting upon the nerves 
and brain, man is, by the use of a simple rod en- 
abled to read the rocks beneath his feet at any depth, 
to distinguish clearly between them, and not only 
to give their exact depth, but to give the thick- 
ness of the various strata containing each substance 
or element. 

He claims the power to survey correctly hidden 
streams and deposits of mineral and to map them 
with nearly the same ease as he can map objects 
upon the surface of the earth. 

Mr. Latimer must take the responsibility of these, 
assertions, and as he is a practical man in his pro- 
fession of Civil Engineer, or considered so at least, 
it is not to be supposed that he would risk his 
reputation unless he had good and _ sufficient 
grounds for what he has presented to his Club. 
But if he is correct, and in these days we are not 
prepared to dogmatically deny anything, surely 
here is as great a subject for investigation as has 
ever been presented for the consideration of man. 


PENNSYLVANIA RIVERS IN CONGRESS. 





The Chicago Tribune breaks out as follows: 


“The charge of Mr. Ellis, who followed Mr. Cox, 
that the Committee had voted a very small amount 
for the improvement of the important harbor of 
New Orleans and a large amount for two unmen- 
tionable creeks in the interior of Pennsylvania was 
a pertinent one, and shows the infamous, unblush- 
ing character of the steal. These two brooks, up 
in the mountainous regions of Pennsylvania, whose 
improvement is going to benefit American com- 
merce, are the Kiskiminitas and Conemaugh. The 
bill sets them down as two rivers, when in reality 
they are one creek, the Conemaugh Creek and an- 
other unpronounceable creek uniting to form the 
Kiskiminitas Creek, that was never yet vexed by a 
keel or plowed by any craftlarger that a muskrat or 
acanoe. The two creeks are not sd well known as 
Spoon River and Crooked Creek in this State. The 
members of the House had never heard of them. 
The Speaker had never heard of them. The Penn- 
sylvania members had never heard of them, except 
the member who had obtained the appropriations, 
and who needed money (to secure his re-election) 
in his district through which run the unpronounce- 
able creeks. In the spring freshets the mountains 
furnish them with a temporary supply of water. 
At other seasons the farmers use them as 
highways. No bridges are needed, as an ordinarily 
athletic person can jump over either one of the 
three creeks or all together. They do not rise to 
the dignity of trout-streams, as trout require 
running water several inches deep and wa- 
ter the year round. An ordinary catfish could not 
live in them, because he would not have room to 
turn round. If they were ever navigated, it must 
have been by those steamers of which Mr. Lincoln 
used to tell, that could sail where it was a little 
damp.” 


The Pittsburgh Commercial Gazette says: 

“The idea of improving the roaring Kiskiminetas 
and babbling Conemaugh does not seem to be re- 
ceived by the press of the country with the serious- 
ness that is absolutely required. When the naviga- 
bility of a river is made apparent—on the map— 
there should be no further questions on that point. 
At all events, if they are not navigable, that is ex- 
actly what it is intended to make them, which is as 
good as if they were. We invite those statesmen and 
editors who do not appreciate their importance, to 
gather up their fishing tackle and come and contem- 
plate their peaceful and measured flow. Navigable 
or not, navigating, now-a-days, is greatly aided by 
Congressional appropriations, and some money will 


be as useful along the Kiskiminetas as some other 


places.” . 
The Philadelphia Ledger remarks: 
“If a competitive examination in phy 


were held among Congressmen, very few of them 
would go up head, or take even a low-grade clerk- 
ship at Washington, judging from the example in 
the House on Tuesday the 23d ult. That any one 
of them from Pennsylvania should not know the 
Conemaugh and Kiskiminetas is — sur- 
prising, seeing that those streams are the feeders 
for part of the first great line of public improve- 
ments between the east and the west through the 
state. Every Congressman who now journeys from 
the westward via the Pennsylvanea railroad to the 
National capital has the Conemaugh in sight for 





















































an hour or more—that is, if he looks about him at 
all while climbing the Alleghenies, and it is not 
night. 
have been the sites of a great through line of water 
communication during the whole manhood ot Mr. 
Wright, who not only declared that he never heard 
of them, but seemed to plume himself on that lack 
of knowledge.” 


Works, Washington, D. C., in a late communica- 
tion to the Senate gives the following as forms of 
fraud practiced by the ring in that city in times 
not very recent: 


ances. 


tional payments for removing the earth so exca- 
vated. 


These frauds were committed in connection with 
the work going on. Another series involved the 
materials used and the mode of letting contracts. 
It may be set down as a fact that wherever fancy 
pavements are in vogue, fraud more or less exten- 
sively prevails, for the reason that competition is 
excluded. The inference is that the patent pave- 
ment succeeds which pays the most to the parties 


Commissioner Bryan on these points are the fol- 
lowing: 


tained by the liberal use of a corruption fund, and 
by favoritism to contractors.” 


ed here, and proved, as everywhere else, to be per- 


other ill-advised work, to be soon replaced by more 
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Pacific and other railroad tracks, at or near the 
Union Depot. The foreclosure is for. default of jn. 
terest, and the amount of the bonds about $1,600... 
000. The Commissioner is authorized to fix the 
time of sale, and required to advertise in the St. 
Louis, New York, and London papers. 


It and its continuation, the Kiskiminetas, 





FORMS OF FRAUDS IN STREET CON- A BANKRUPT CITY. 


TRACTS. 





How to preserve their city government is now 
the problem with which the people of Chicago are 
brought face to face. On Friday of last week the 
police and firemen were summoned to the office of 
the Comptroller to receive their salaries for Jan- 
uary, but being offered the newly-issued, non-in- 
terest-bearing, city scrip, or the city’s promise to 
pay when the taxes of 1878 were collected (.i ¢., in 
September, 1879) they very naturally and unani- 
mously declined to be paid in that sort of currency. 
A few of the city employes, who had been carried 
by tradesman for the past four months, accepted 
the scrip, they having made previous arrangements 
to pay their indebtedness with it, the tradesmen, in 
consideration of high prices charged for goods, and 
the shave in the script, being willing to take the 
risk and make the investment. 

But there we are: A city government to be main- 
tained for seventeen months, without any money 
on hand, and without the credit to get any, nay, 
actually prohibited by the highest court in the 
state from attempting to borrow any money to pay 
its current expenses. The city is practically bank- 
rupt, and unless some of its wealthy citizens step 
forward and advance the funds to carry on the gov- 
ernment, this latter must stop, be disbanded, and 
the care of the city be placed in the hands of the 
Governor of the State, who would extend to it the 
necessary military protection. 

The present state of affairs is largely one of the 
“relics of the great fire.” Up to that time the 
taxes had been assessed, levied and collected within 
the year, and the city finances were in a flourish- 
ing condition, so far as its annual “ floating indebt- 
edness ” or current expenses were concerned. As 
one of the “ relief measures ” extended to the fire- 
stricken city in 1871, the time for the collection of 
taxes was extended for six or seven months; at the 
same time a new Constitution limited the indebted- 
ness which the city might incur to seven millions 
of dollars; then the fiscal year was dated back 
from March 31 to January 1, and the collection of 
the real estate taxes postponed until the September 
following the yearin which the expenses were made. 
Since 1871, therefore, the city has been “shinning” 
its way, each year, through incompetent and dishon- 
est councils, defaulting officials, and unscrupulous 
tax-fighters, getting deeper and deeper in the mire, 
until at last the repeated decisions of the Supreme 
Court of the State have brought its affairs to a crisis. 
The tax assessment and collection process in vogue 
in this city is se cumbersome and so complicated 
that the errors of the past six years have cost the 
city about five millions of unpaid taxes from the 
ability of unscrupulous men to fight the assessment 
and escape the payment, the men engaging in this 
disreputable species of robbery being the wealthy 
land owners who by combining were able to evade 
payment by the contribution of an insignificant as- 
sessment for legal services to be used against the 
city. Here then are five millions short; defalcations 
amount to nearly a million more; and these added 
to the other items of misgovernment are largely 
the source of our present difficulty. There is 
quite a large sum of money at present in the city 
treasury, and the taxes for 1877 are now due and 
being paid; but this money is being applied to the 
payment of last year’s debts, and not a dollar can 
be used for relief at the present time. The city 
cannot borrow from its umxpended balances of ap- 
propriations. 

It is really a very serious situation of affairs and 





Thomas B. Bryan, Commissioner of Public 


1. Double payment to contractors. 
2. False measurements, estimates and allow- 


3. Payments for grading, and afterwards addi- 


But this does not by any means conclude the list. 


letting out the contract. The conclusions of 


1. “Many of these contracts, it seems, were ob- 


2. “ Pavements discarded elsewhere were adopt- 
ishable and worthless.” 

3. “Millions of dollars were squandered upon 
pavements of pine and hemlock, and tar, and upon 


substantial and durable improvements, involving 
another street repairing and oppressive taxes.” 


SALES OF RAILROADS. 





The Chicago & Southern R. R., built three years 
ago from 26th St., Chicago, to Thornton, a distance 
of 22 miles, at a cost of $200,000 was sold by order 
of the U.S. Court, in this city, on the 24th of April. 
The principal bidders were Messrs. B. Loewenthal, 
H. A. Rust, of the American Bridge Co., Selah 
Reeve, and H. 8. Hawley, the last named gentle- 
man taking the road at $155,050. It is generally 
surmised that the Grand Trunk R. R., of Canada, 
is the owner, as it is about its only chance for gain- 
ing an independent entrance to Chicago. Also the 
Erie railroad was sold April 24th, in foreclosure 
suit, by the Farmers’ Loan & Trust Co., N.Y. The 
road was purchased for $6,000,000 by ex-Gov. E. 
D. Morgan, David A. Wells, and J. Lamber Welsh, 
who are Trustees for the stockholders. 

It is probable that this sale will clear away a 
great load of indebtedness and consequent incum- 
brances and allow the property once more to be- 
come a dividend paying one. 

Tuer Jamestown Democrat of April 20, says: 
“ Yesterday afternoon the Buffalo, Corry & Pitts- 
burgh Railroad, comprising right of way, rolling 
stock, depots, etc., was sold at Mayville for a song, 
by the sheriff. Mr. Ashbel H. Barney, of New 
York city, was the fortunate purchaser, paying 
therefor the paltry sum of $75,000. 

“The B. C. & P Railroad, which is 43 miles in 
length, and which cost over $25,000 per mile, is 
said by those who claim to know whereof they 
speak to have paid reasonable dividends, and that 
the present owner drew a bonanza when he gather- 
ed it in for only $75,000.” 

Judge Treat of St. Louis on the 25th of April, 
entered a decree of foreclosure, and appointed E. 
W. Woodward, Commissioner, to sell the property, 
which includes the tunnel and railroad tracks run- 
ning from the eastern and of the Illinois and St. 
Louis bridge to their connection with the Missouri 
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we are not aware that it has a precedent in the his- 
tory of this country. 

The strictest economy has been practiced for a 
year past; the number of city employes have been 
largely reduced in numbers and in salaries; few 
improvements have been begun; and the streets of 
the city, paved and unpaved are in a most lament- 
able condition of filth and dilapitation. The dis- 
charged city employes are complaining because 
they were discharged, those that remain are grum- 
bling because they are not paid, and it looks as if 
they will have soon to lose their places, and wait 
jong months for their back pay, and to add to the 


tracts: 


“The necessity of uniform standards for measur- 
ing distances, weights, capacity and values, among 
people intimately associated is universally acknow]- 
edged, and the Constitution of this country has 
wisely given to Congress the power to fix these 
standards. This power has not been freely exer- 
cised and consequently there is no uniform or au- 
thoritative standards of measurements throughout 


the country.” 
~ * ~ ~ * 7 ~ ~ * 




























“In the contiguous States of Massachusetts, Con- 
necticut, and Rhode Island, a bushel of oats, for 
instance, is respectively, 32 pounds, 28 pounds, 


oe ‘ . 2150.42 cubic inches, and like confusion exists 
general disquiet, the air is full of rumors of Com- throughout the country.” 
munistic preparations for labor riots, causing the | * * x ral x * * 


“The bushel for measuring products of the earth 
has 130 different sizes in this country, and none of 
them of the size of the bushel of England, to which 
country most of our surplus products are shipped in 
quantities measured by bushels.” 
* * * * 


already badly scared capitalist to pull tighter than 
ever his purse strings, and to look out for some new 
and safer hiding place than his hoard already oc- 
cupies. 

How to overcome the difficulty has been the 
study of the wise men of the city, and we are not 
certain but that some of the respectable, church- 
going, taxfighting gentlemen who have labored 
night and day to bankrupt the city have been 
helping—with their counsels—to devise the means 
of lifting the city out of the slough in which it is 
stuck fast. We do not see any way out but to 
increase the capital of the city by assessing the 
amount direct, and collecting it, at the same time 
devising some law that will secure the unpaid 
taxes, and simplify their collection in the future. 
But this cannot give immediate help and so we 
have only to wait for the “something to turn up ” 
which every Chicagoan is composedly looking for. 
>- 


THE METRIC SYSTEM IN CONGRESS. 


* * * 

“Weights and measures have been aptly ranked 
as necessities of life, and no system of them, how- 
ever objectionable, can be wholly eradicated, except 
by long periods of time. 

Appalled at the prospective confusion which the 
abolition of our existing system would bring into 
every household in the land, John Quincy Adams, 
after an exhaustive review of the whole subject, ad- 
vised Congress in 1821 to take no steps with a view 
of such abolition, and, while he eulogised in glow- 
ing terms the merits of the metric system, he could 
only recognize the system as an experiment, and its 
adoption at best, a matter of doubtful expediency. 
Since that day, nation after nation has, by impera- 
tive law, abolished its system of weights and meas- 
ures, and substituted the metric system with only 
the best results. Throughout the civilized world, 
and even in pagan lands, this system has found re- 
cognition and welcome.” 

* ~ . * x * * 











“To us, then, the metric system is no longer an 
experiment. Already its use is obligatory in Bel- 
gium, France, Germany, Greece, Netherlands, Italy, 
Portugal, Roumania, Spain and Switzerland; in the 
Argentine Republic, Brazil, Peru, San Domingo, 
United States of Colombia and Uraguay—countries 
aggregating a population of 181,000,000—while its 
use is partial or legalized in Austria, Azores, Ma- 
deira and Cape de Verde Islands, Central American 
States, Denmark, Japan, Sweden, Norway, Turkey, 
Spanish Possessions, and our own country, aggre- 
gating a population of 375,000,000 more. 

In view of these tacts the obligatory use of the 
metric system in this country seems feasible, and, 
in my opinion, it is desirable. Not only will such 
use bring about a complete uniformity of standards 
throughout the country, but the system will.prove 
especially valuable for international purposes. 

From table E, herewith appended, it will be seen 
that for the year ending June 30,1867, the value of 
our imports from countries where the metric system 
is obligatory amounted to $177,807,469; partially 
in use, $17,378,735; legalized, $265,211,585; not le- 
galized or in use, only $23,804,140. Of the amount 
received from countries where its use is legalized, 
Great Britian and British Possessions furnish $185,- 
667,400. With these countries our present system 
is partly in harmony, but unfortunately the bulk of 
our trade with them, as before stated, is made up 
of articles measured by the bushel and gallon, 
neither of which standards correspond to any 
bushel or gallon of this country. It should be 
borne in mind that the only legalized system of 
weights and measures in this country to-day is the 
metric system, and that this system is now the only 
one we possess in harmony with that of any other 
country. 

Of the time necessary for the government and the 

ople to prepare for its obligatory use there may 
Se some diversity of opinion. Considering the ex- 
periences of other nations and the admi aptness 
of our le for adopting and utilizing improved 
nilindoak business, I am clearly of the opinion 
that a notice of two years will be sufficient to ena- 
ble the government to prepare for the adoption of 
the system in all administrative transactions, and 
that a notice of ten or fifteen years will be suffi- 
cient to enable the country to prepare for its obli- 

tory use in transactions between individuals. 
Bosal ly, for a while thereafter, a compromise with 
vulgar fractions and existing terms may be neces- 
sary, but meanwhile the new system will be taught 
in our schools, explained in the public press, and 
exemplified by our experience, and in a vompara- 
tively brief time the use and terms of the old sys- 
tem will disappear as have those of English money 


The metric system is at last gaining notoriety. 
The funny men of the newspapers have been em- 
ploying their talents upon a bill which the Chair- 
man of the Coinage, Weights and Measures Com- 
mittee, Hon. A. H. Stephens, introduced (by re- 
quest) in the House of Representatives, March 29, 
1878. The bill proposes to promote the general use 
of the metric system by allowing people to call the 
kilogram (which is a little more than two pounds) 
a bi-pound or bip, the liter a quart, the hektoliter a 
cask, the hektar a great acre, the kilometer a nail 
(meaning evidently the breadth of a finger nail, and 
not referring to the old cloth measure of one-sixteenth 
of a yard), etc., in case anybody prefers these words 
to the appropriate metric nomenclature. By this 
plan we could say, if we chose, 


100 nails make a meter 
1000 nails make a kile, 


and the like. One of the most ingenious com- 
mentators on this scheme breaks his small wit upon 
it in the NeW York World. The trouble with it 
he says, is that it does not go far enough to meet 
the popular phraseology ; and he suggests a brilliant 
variety of emendations, such as: 

10 steps make 1 hopskipanjump. 

10 hepskipanjumps make 1 piece. 

10 pieces make 1 right smart go-by. 

At the time when this bill was ordered to be 
printed the House also voted to print the letters re- 
ceived from the Treasury Department in reply to 
the inquiry what objections, if any, there are to the 
exclusive use of the metric system, and how 
long a time should be allowed for its introduc- 
tion. The several officers give various opinions on 
this question. 

Prof. Hilgard, of the Coast Survey is very cau- 
tious, and suggests that the year 1900 might now 
be fixed as the time when the use of the metric sys- 
tem should become obligatory throughout the Uni- 
ted States. J. K. Upton, Chief Clerk of the Treas- 
ury Department presents a very able report with 
detailed facts and figures as to the present usages of 
this country, the advantages of the metric system, 
the time which has been required for its introduc- 
tion by the other nations of the globe, and other 


valuable matter. The following are a few ex-| before the advance of our decimal coinage.” 


TO ESTABLISH THE METRIC 


NEGATIVE SLIP IN 






Going back a few months we find that on Jan. 


25, 1878, Hon. Levi Maish introduced a bill the 
full text of which is givep below; it was read twice, 
referred to the Committee on Coinage, Weights and 
Measures, and ordered to be printed: 


A BILL 
SYSTEM IN THE POST- 
OFFICES AND CUSTOM-HOUSES OF THE 
UNITED STATES. 
Be it enacted by the Senate and House of Repre- 


sentatives of the United Stutes of America in Con- 
gress assembled, That on and after January first, 
eighteen hundred and seventy-nine, for all postal 
purposes, fifteen grams shall be substituted for half 
an ounce, and so on in progression. 


Sec. 2. That on or before January first, eighteen 


hundred and seventy-nine, the Postmaster-General 
shall furnish all post-offices with postal balances 
denominated in grams of the metric system, at an 
expense not exceeding fifty thousand dollars ; which 
sum is hereby appropriated, or so much thereof as 
may be necessary for this purpose, 


Src. 3..That on and after January first, eighteen 


hundred and eighty, the metric system of weights 
and measures, as legalized in section thirty-five 
hundred and sixty-nine of the Revised Statutes shall 
be obligatory in the assessment of duties on imported 
commodities in the custom-houses of the United 
States. 


-~esO 


SCREW PROPELLORS 





Epitor ENGINEERING NEws: 


Sir: I saw in a Chicago paper of last August, a no- 


tice of an experiment with a New York yacht, in which 
the paradoxical idea of “ Negative Slip ” was recognized 
without question or comment. 


It is time mechanical engineers were able to explode 


this absurdity. King, in his “ Notes on Steam,” refers 
to this subject, admitting the appearance of the phe- 
numenon: but without being able to explain it, denies 
the existence of such a thing. 


The appearance of “ Negative Slip” results from the 
fact that in some cases, we do not measure the /ead- 


angle correctly. 


In other cases, we do not measure it in the right 
place, s. e. we do not measure the right angle, for the 
treason that we always measure the /ead and the lead- 
angle, at the extremity of the wheel-blade, as will pres- 
ently appear. In the case of a ‘‘ true screw,” the ap- 
pearance of negative slip is impossible; for the reason 
that the tangent of the lead-angle is a constant quan- 
tity. ; 

This apparent phenomenon can only happen with 
that class of screws having a “gaining twist” of some 
kind. 

If gain in the twist is obtained by an increase in mo- 
tiun of the the generatrix, in the direction of the axis 
of the helix, (in the direction of the shaft) while its an- 
gular motion remains uniform, we may measure the 
lead-angle at any point in the radius of the wheel,—for 
though this angle is greater as we approach the centre 
of the wheel, the radius is smaller,—these two elements 
varying inversely with each other, in such a manner as 
to preserve the product of the tangent of the lead-arigle 
multiplied by the circumference of the; corresponding 
radius, a constant quantity. This is one of the cases 
in which we fail to get the correct angle for the lead- 
angle, as will be seen from the following example : 

In the figure, let A B E, be the horizontal projection 
of one blade of a wheel, of say 10 feet in diameter, hav- 
ing a total lead of say 15 feet; and that the working 
face of the blade has a “‘ gaining twist "— and width of 

ot a circumference. 

Let the line A B be the generatrix, moving about the 
shaft A, with a uniform motion, from right to left as 
indicated by the arrow point, but rising on the shaft A, 
with an uniformly increasing motion—thus, in passing 
from coincidence with A B to AC let it rise say 8°,— 
from AC to AD, 12’, from AD to AE, 16’, total 3 ft. 
for the rise in t of a circumference, or 15 feet, for the 
total lead. ; 

The upper surface as it appears on the paper, will 
be the working, or after face of the wheel. The line 
or edge AB, will be the forward edge, and AE, will be 
the after edge—and when in service will revolve in the 
direction indicated by the arrow point. 

Draw through B the tangent BE’, and on it, devel- 
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ope the several arcs, BC to BC’; BD to BD’; BE to 
BE’. 


Through the points C’, D’, E’, draw perpendiculars 
to the tangent, and set off on them respectively the 
rises due to their respective arcs, viz., make C’ C’= 8°; 
D’ D* = 8° + 12’; and E’ E’ = 8"-+ 12°+ 16° = 3 feet, 
and through the points B, C’, D’, E’, thus set off, draw 





acurve: thus we shall have the development of the he- 
lix B, C, D, E. 

Joining the points B, E’, we shall have the angles 
E’B E’, which is the lead angle corresponding to a true 
screw ; and the line B E*, would be the development of 
the helix. 


But the angle E’B E’ is not the effective angle of the 
blade, for the principal part of the work is done by the 
after part of the helicoidal surface, as from near C’, 
to E’. 

Hence, if through B, we draw a line, as BK, such 
that it shall be parallel with a tangent to the curve near 
D’ or a point between D’ and E’, we shall have the 
angle £°B K, for the true lead angle; and E" K, the 
true lead. 

Again, in the same figure, let BE” be the develop- 
ment of the helix BE; BE’ the tangent, and E’ B E’, 
the lead-angle. 

The complement of this angle is E B M, and is the 
angle which the tangent of the helix makes with the 
shaft, which is supposed to stand upright at A. 

Now conceive the helix B,C, D, E, to be brought in 
towards the centre A,—i.¢. let the radius A, B, be 
shortened ; and at the same time, let the angle E* B M 
be diminished by some given ratio,—say uniformly,— 
so that ¢he place of the helix on the radius of the wheel 
would determine the angle which the tangent of the 
helix, makes with the shaft,—and we should have an- 
other form of warped surface much used for wheel 
blades. We have an example of this form of warped 
surface in the rails of wind-mills. 

We shall find that in this kind of surface, the law pre- 
vailing with regard to the constancy of the tangent of the 
lead-angle, does not hold. Hence, to measure the lead- 
angle in different places, with regard to distance from 
the centre, would be to find difterent leads for the same 
wheel ;—now which is the right one, or.where should 
the lead-angle be measured ?--evidently at the “ Centre 
of Percussion.” But where is that point, or locus, 
more properly? 

Mr. King in his ** Notes on Steam,” page 122, says, 
“In the screw propeller, the radius of a circle which 
is equal to half the area of the whole circle, described 
by the periphery of the blades, is the centre of Pressure 
from the centre of Motion.” This would place the cen- 
tre of pressure at the circumference of a circle (in our 





example) = 4 oe ie ioe Chak 


But we know that the total pressure of percus- 
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sion varies as the area, and the sguare of the velocity, 
with which the wheel turns. We know too, that the 
areas of circles vary as the square of their diameters; 
and that, with any given angular motion, the velocities 
of different circumferences, vary as their respective di- 
ameters. Substituting and combining these ratios, we 
see that the force of percussion, in different circles, hav- 
ing the same angular velocity varies as the fourth power 
of their diameters. 

Hence, (Mr. King’s Rule failing) we have for the di- 
ameter of the circle of the ‘centre of pressure,” (see 
the arc b L,) in our wheel. 

* Viole g= 1074 Qg = 10+1.189 = 8.4 feet. 
instead of 7.07 feet, as given above. As the divisor viz. 
the fourth rot of 2, is the same for all wheels, we see 
that we must measure the lead at a point inboard from 
the extremity of the blade about 76 per cent. of the ra- 
dius of the wheel, for the kind of twist under considera- 
tion, —(making no allowance for the hub). 

Now diminishing BE” by 16-1ooths of itself, we shall 
have the deyelopment of circle of the “ centre of Pres- 
sure” 5L. And increasing the angle E’ B E’, by 16- 
rooths of its complement E°BM, we have the angle 
E’BL’, as the ¢rue lead-angle. Drawing L’L” perpen- 
dicular to BE’, we have BL’, the developed helix of the 
arc 5L; and L’ L’ is the ¢rue lead, instead of E’,E’ 
which is the lead as usually measured,—and which is 
assumed as the index to the speed of the ship,—other 
conditions remaining the same. 

And here, in this. difference between the tangent 
E’E’, and EK or L'L’, is the hiding place of the “Bear” 
that has so long eluded the search of keen-eyed men. 

With vessels of ordinary to fair model and motive 
power, this difference is entirely absorbed,—and more, 
and the ship shows some slip—though not all that is 
made. 

With a better model, the ship may no more than ab- 
sorb this difference with her actual slip,—when we have 
the appearance of a ship keeping up with her wheel, 4. e. 
having no slip. 

With still finer model, and better proportions to her 
machinery, the actual slip may be Jess than this differ- 
ence of tangents ; when the above mentioned ‘‘ Bear” 
puts in his appearance, and we have the case of a vessel 
outrunning (apparently) her wheel,—called by some 
“learned ” nautical men Negative Slip. 

H. C. PEARSONS, 
U.S. Local Inspector Steam Vessels. 
FERRYSBURGH, MICH., April, rath, 1878. 


TEST OF GRAND RAPIDS, MICH., PUMPING 
ENGINES. 





GRAND RAPIDs, MICH., Afril 20, 1878. 
To Thomas D, Gilbert, Franklin B. Day, Fohn S. 

Farr, Lemuel D, Putnam and Fames Miller, 

Board of Public Works of Grand Rapids: 

Gentlemen :—Agreeably to your request I have made 
a test trial of the pumping engine connected with your 
water works, and now respectfully present the following 
report : 

The engine is a single cylinder, horizontal, low-press- 
ure, with crank and fly wheel, connected directly to a 
double-acting piston pump, set in line with the engine. 
The principal dimensions are as follows: 


Diameter of steam cylinder..............eseeeseeeees 93 inches 
Diameter of pump cylinder.............-5+-eeeeeees 4.5 .°"™ 
Rane 8 MONG 40 in dns sansonceschoivcuntacesneens 5 feet 
Internal diamete: of boilers. ..............eeeeceeees a5 ~ 
Latte OF Baibars. cccces csc csccccesseassscccvncuct eo. % 
naa OE CGD. oso kninW0knebbecbsdddcenduonsecncns 4 inches 
Wunnbor 06 tubes. on dccscscceciscvcccncctacsepesseves go 
Number of Boblers.......csccccccscccsscscccvccsccsne 2 


Average steam pressure during trial, 34 pounds. 

Water is taken directly from a 20-inch supply-main 
leading from an elevated basin. In order to avoid back 
pressure during the trial the supply of water was par- 
tially throttled until suction was produced. 

The engine was started and the trial commenced at 
7:20 A. M., April 19, and the duty trial concluded at 
2:20 P. M., making the duration of the trial seven hours. 
The engine continued running twenty mintes after the 
close of the trial, and the total revolutions were noted 
for making the estimate for delivery. 

Steam was generated in both boilers and the full 
steam pressure was maintained until the close of the 
trial, the fires being of the same thickness and the wa- 
ter in the boilers at the same hight as at the beginning 
of the experiment. No measurement was made of the 
feed water, and indicator cards were taken. The fuel 
used was pine slabs. 

The capacity of the pump was determined as follows: 
A hook gauge was set at the level of the water in the 





supply basin at the beginning of the trial, the inlet gates 
to the basin being shut. 

At the close of the trial the height of the water was 
again measured and area of the main level determined 
The water drawn from the basin during the trial was 
found to be 2,127 feet in depth, which multiplied by 
area gives 127,613 cubic feet, or 954,545 gallons. 

Leaks being suspected in the supply main, a separate 
test was made to ascertain the amount when the water 
in the basin is near the same level as when the trial be. 
gan. The leak was found to te 2,008 gallons per hour 
or 14,725 during the continuance of the trial. 

Injection water being taken from the supply main, a 
measurement was made of the discharge from the hot 
well, water being passed over a sheet-iron weir and a 
number of readings taken with a hook gauge, from the 
average of which the total was found to be during the 
trial 57,563 gallons. 

The capacity of the pump was then determined as 
follows: 


Total amount drawn from basin during trial 
ee NG I ins ino hh ca Wie ai aca se dsekssce ces. 
Total amount of Jeak in supply main 
Total amount pumped 
Pump measurement 
Actual delivery per revolution 


The duty was established as follows: The area of the 
pump piston is 320.64 square inches, the length of stroke 
six feet. Total revolutions during the duty trial, 
8.561. “ 


The load was determined from a gauge on the air cham- 
ber near the pump and the average pressure was 
found to be 





Cece rece  seccsesscceces sescevevceccceces 63.50 Ibs. 

Difference in level of gauge above pump reduced to 
UNI ated von ie saci. tne ddnasseenstenda ‘eodgeeee 2.70 * 

SO A NDS nak due ycbdaencdns 86d 60Cenn scetansns 1. “ 


Suction estimated 


Total pressure per squre inch........ piaeahedneseeisd 68.70 Ibs 


From these data and the number of revolutions the 
work was estimated, no deduction being made for loss 
of action at the pump. The total amount of wood used, 
has been charged to the engine, no allowance being 
made for ashes. 

The total quantity of wood fed into the furnaces dur- 
ing the trial 4,440 pounds. 

The total foot pounds of work divided by the weight 
of the wood gives the duty, and the result is 25,483,915 
pounds raised one foot high for every hundred pounds 
of wood. 

Assuming that two and one-half pounds of the wood 
used are equal to one pound of anthracite coal, the re- 
sult is 63.709,938 pounds raised one foot high for every 
hundred pounds of coal. 

It is proper to state that no prepapation was made 
by the engineer for exceeding ordinary work. The en- 
gine has been running daily except Sundays for nearly 
three years, during which time the steam valves have 
never been taken out and reseated. 

In conclusion, I desire to express my thanks to Mr. 
Turner, the engineer, and Mr. Kirk, the assistant, for 
favors and assistance in connection with the trial. Re- 
spectfully submitted. A. C. SEKELL, 

City Surveyor. 

The pumping machinery of which the above is the 
test was built by Messrs. Butterworth & Lowe of Grand 
Rapids, and commenced work June 8, 1875, furnishing 
the city ever since with its entire supply. 

_—_——-(q“—<—>o—___—__- 


CORRESPONDENCE. 





ANSWER TO PROBLEM ON PAGE 133, 
Editor ENGINEERING NEws : 















As the problem in your 
issue of April 25 is prob- 
ably not of fr€quent occur- 
rence in practice, I would 
suggest that an elaborate 
formula for its solution 
will not be so serviceable 
as the following simple 
steps: Given tangents BC 
a C D, angle BC D and 
radii AB and DE; re- 
quired the angles BAF 
and DEG, and the com- 
mon tangent FG. No- 





tice, first, that most of the angles are right angles. 








May y 1878. 


—————————OOOoOoaeoOoS=—eeeeeeeeeeeeeeeee 


eet the point C with A and E and draw a line from A 
or In the right angled triangle ACB, AC= ¥ (AB? 


+CB*) and tan CAB = SO. In the right angled tri- 
angle EDC, EC = y (ED? +DC%), and tan CED= 
CD the angle ECA=BCD4+DCE-—BCA= 


BCD—CED-+CAB, all of which angles are now 

known. In the triangle EC A, two sides and the in- 

cluded angle being known, find EA and the angles at 

EandA. As E Gis parallel to FA,GF= (A E*— 
AF+EG 

= cos. GEA, 


(AF + EG)’); cos. EA F = oe 











































Finlly BAF ~CAB+CAE—EAF; DEG= 
GEA+AEC—CED. Asacheck,BA F+DEG 
= 180°— BCD. G. 





ERROR IN MAGNETIC NEEDLE READING OF SURVEY ING 
INSTRUMENTS. 


PHILADELPHIA, April, 27, 1878. 

Editor ENGINEERING NEws: 

A few words in answer to the communication of your 
correspondent C. L. B., in a late number of your jour- 
nal, may not be amiss. All surveyors of any experience 
know, that the mere friction of the clothing against the 
glass covering of the compass needle, is sufficient to 
charge the glass with electricity ; and that the mere 
touching of the glass with the moistened finger, or 
breathing on it, will instantly discharge a// the elec- 
tricity,—this is not however the case with the hard rub- 
ber frames of the magnifiers, as this touching or breath- 
ing will only remove the electricity to a certain extent, 
enough remaining to be an annoyance. As to the re- 
mark in the same article, “it is the almost universal 
practice of American instrument makers to produce the 
beautiful dark color with which the instruments are dark- 
ened before lacquering, by means of a dip consisting of 
iron scales dissolved in muriatic acid.” C. L. B. is cor- 
rect as to the evil effects of covering an instrument with 
a thin scale of iron, (which is the practical result of us- 
ing a dip of this class)—but the present status of this 
iron dip is as follows: Some seven years since, Hel- 
ler & Brightly, Instrument Makers, of Philadelphia, 
substituted for this iron, the more costly pletinum dip, 
since that time almost all the other makers have also 
adopted this platinum; the writer regrets however to 
say that he has seen within the last six months field in- 
struments that had been made in New York City, New 
York State and Boston, which were darkened or bronzed 
in this manner; the makers who still adhere to this re- 
prehensible practice, do so on account of its cheapness, 
and also probably from ignorance of its bad effects. 
This “iron dip" bronzing can readily be detected by 
the “stove blacking’’ lustre it imparts to the article 
bronzed, but the surveyor on purchasing an instrument 
from any maker, should insist (and make it a part of his 
contract) that this iron dip should not be used in the 
bronzing of it. In reference to aluminium C., L. B. states 
as the results of his experiments, “ that it has no lo- 
cal attraction,’ even when polarized with the ham- 
mer,—this is contrary to the experience of others. It 
might however, here be stated that the tests which are 
used to detect “local attraction’? by means of ‘test 
needles,” are of a very delicate character, and if under- 
taken by one not very familiar with them, would be apt 
to lead astray. 

Aluminium from its first discovery has been known to 
possess magnetic attraction,—this is no new fact and all 
the text books mention it. Ure’s Dictionary of Arts and 
Sciences, article Aluminium, states, ‘‘ Aluminium con- 
ducts electricity and is feebly magnetic.” Watt's (Dic- 
tionary of Chemistry, London edition) and others also all 
agree as to its being slightly magnetic. Besides this 
magnetic attraction, there are several other points in 
aluminium that militate against its use in its present 
state for first-class field instruments,-—first, being com- 
paratively soft when fresh from the casting pot, it re- 
quires considerable hammer condensing, (to the amount 
of almost half its bulk) to give it the required stiffness ; 
and it is a well known fact, that any field instrument of 
hammered metal, will not keep in perfect adjustment 
precisely ior any length of time; as it is impossible to 
hammer a piece of metal so regularly that all parts shall 
be equally condensed, and unequal Bs pyre and con- 
traction (and consequent alterations of adjustments) at 
every change of temperature being the result. There 
are several other difficulties, such as the difficulty of 
properly filing, drilling, tapping, turning, and finishing 
(aluminium will not bronze), and the copper-like ten- 
acity of the metal preventing any accurate graduating 
on its surface ; last but not least is the addition of 50 
per cent. to the price ; a two hundred dollar transit in- 
strument costing three hundred dollars—these and oth- 
er difficulties in the practical working of the metal have 
been discovered both in this country and Europe. The 
idea of the use of aluminium for field instruments is not 
new; Troughton and Simms, of London having experi- 
mented extensively with it some twenty years ago, as 
Journal of the Royal Society of that date will show. 

Of course in these extreme cases where portability is 
of more account than accuracy it can be used for field 
instruments with advantage. Philosophical instrument 


makers can also use it to good advantage for beams of 
fine chemical scales, bars for the supports of Ts 


pass needles, etc, Yours etc. 
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BOOK-CATALOGUE. 





Messrs. Jansen, McClurg & Co., of Chicago, have | the moon than of the State of New York. 
just issued a new catalogue of standard works in all | ance of this subject has been pressed for several years, 


‘ 4 : . | 
classes of literature, which surprises one by its richness 


and extent. Not out ot New York, if in the Metropolis 
itself, is such a list of sumptuous works, old and rare 
editions, and books uniting literary with art attractions, 
to bé found on sale by any single firm. It shows in- 
contestably that Chicago has become a great centre of 
the book-trade and that the demand of her own citizens 
and of the reading public of the northwest, warrants 
an enormous assemblage of elegant and costly vol- 
umns, whose numbers are kept full by continual fresh 
importations. 
iceslnennsielbliiaele ‘ 
MISCELLANEOUS. 
THERE are to be fourteen double stations on the Gil- 
bert Elevated Railroad, which promise to be handsome 
structures. 


AN artesian well in process of boring in Charleston, 
South Carolina, promises to give an abundant supply of 
water to the inhabitants of that city. 

A MODEL of the New York post-office will be sent to 
the Paris Exposition. It was built from the plans, and 
contains 284,000 pieces. It occupied the tme of one 
man, working six hours a day, for six years, to com- 
plete it. 


OF the 86,000 metres of space allowed to foreign coun- 
tries in the Paris Exhibition, England has 22,000, Aus- 
tria 9,600, Belgium, 9,500, and the United States 500. 
There will be no postponement of the date of opening, 
but it is doubtful if everthing will be in order before the 
Ist of June. 


ALEXANDER Wallace, of Danbury, Conn., and Col. 
A. De Graff, of St. Paul, Minn., both extensive railroad 


contractors, have been awarded the first division of for- 


ty miles on the Atchison, Topeka & Santa Fe railroad, 
running south from La Junta, a station on the main 
line in Colorado. 


WALTER S. MorTOn, son of the late Senator Morton, 
and who for the past eighteen months has been engaged 
as a civil engineer upon the jetties now being rapidly 
completed at the mouth of the Mississippi River, is 
writing and will shortly publish a history of that famous 
He will have'the advantage of a persoaal knowl- 
edge of all facts, as well as the hearty co-operation of 
The work will be handsomely 


work. 


his brother officers. 
illustrated with cuts, diagrams, etc. 


twenty miles. 


that is necessary for the successful navigation of Maple 
Mud and Coldwater lakes. 


in the country. 
BosTOn is the best built city in America. 


tecture. 
streets. 
give annoyance and breed disease. 
all palace cars. 
the very atmosphere. 


and successful. 


peka, Kan., Commonwealth, 


which we are working. The page or other objec 


of rest should be given to them. 


cal and Topographical Su of the State of 
York, in charge of Mr. Jas. 


count of the labors of 








Quincy, Mich., people are considerably excited over 
the project of connecting the chain of lakes running 
southwest of that township. through Ovid and Algan- 
see, into Kinderhook, making a waterline of about 
We learn that a gentleman who is well 
acquainted with the lakes, proposes to do the work for 
$5.000—cut the channels, raise the bridge, and do all 


A RAILWAY velocipede, a three-wheeled machine— 
two wheels run on one rail and the third on the other, 
is on exhibition at the Union depot, Grand Rapids, Mich., 
It was built at Three Rivers for the use of the track 
master, and has proved a useful and speedy apparatus 
for locomotion on railways ; it can be run at the rate of 
twenty-five or thirty miles an hour easily, is readily op- 
erated and controlled, and doubtless will be popular for 
the use of such officers as track masters, on all the roads 


No un- 
sightly houses mar the uniform good taste of its archi- 

It has the best paved and best conditioned 
No filth or dirt is allowed to accumulate to 
Its street cars are 
The influences of a higher life pervade 
Its humblest population is intel- 
ligent and cultured; its best society is affable and cour- 
teous, and its business men are ente1 prising, honorable 
This of course, is but a summarization 
of some of the salient characteristics of the city, well- 
styled the Athens of America.—Correspondence of To- 


WHEN using the eyes continuously, the room should 
be cool and the feet warm; there should be plenty of 
light, but it should not come from the front of us, nor 
should the sun shine directly upon the object upon 


should be as nearly as possible perpendicular to the 
line of sight, and not less than fifteen inches from the 
eye, It is unwise to read or write before breakfast by 
an artificial light, or to read lying down. Using the eyes 
at twilight or when one is debilitated by recent illness 
should be especially avoided, When the eyes are used 
for a long time continuously, or in the examination of 
minute articles, it is indispensable that short intervals 


THE Second Annual Report of the State Geographi- 
New 
. Gardner, gives an ac- 
commission during the year. 
The necessity for sucha survey was well expressed by 
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the director of the Dudley Observatory, in stating that 
we have a better topographical map of the surtace of 
The import- 


and culminated in the appointment of a commission of 
eminent citizens to prepare a plan and cause it to be 
executed as rapidly as the appropriations would permit. 
They made an excellent choice of director in the person 
of Mr. Gardner. a gentleman of wide experience in such 
matters, and gained principally while connected with 
the surveys of Mr. Clarence King and Dr. Hayden. 


THE principal work of the year has been the preciae 
determination by primary triangulation of points in 11 

| counties, embracing an area of about 3,000 square 

miles ; 167 points were located in an area of 1700 miles 
in 7 counties alone ; the average has been one to every 
ten square miles. Fifty-one monuments have heen 
placed in defining the boundaries of the counties, this 
being a very important partof the work of the survey. 
The errors of many positions on the map of Schoharie 
County are shown, these being situated for the most part 
from 2 to nearly 6,000 feet out of the proper place. The 
report is accompanied by several maps, showing the 
progress of the work, the position of the stations, etc. 


enerrrencnarneipa 

AN OLD LAND MARK GONE.—The old Parker Hotel, 
in New York is to be torn down. The ramshackle 
building at the corner of Nassau and Beekman streets 
was years ago the office of the Anti-Slavery Standard, 
Observer and the New York Times. There, too, 
Morse toiled over his invention of the electric telegraph 
and at his improvements on Daguerre’s process of mak- 
ing sun- pictures. 





COLOMBIA, SOUTH AMERICA R. R. News.—Work 
on the Antioquia railway is progressing favorably. 
With 125 men 2,900 feet was laid in August. The con- 
tractor now proposes to put 500 men on as soon as he can 
get them. Mr. Ross has a contract for the construc- 
tion of the Central railway at a cost of $20,000,000. 
He is to receive a subsidy of $250,000 a year for 22 
years, and 25 per cent. of the product of the customs. 
The general direction of the Central railway will be 
from a point on the west bank of the Magdalena. below 
the mouth of the Sogamosa, or the Cienga de Paturia, 
and will proceed via the Lebrija River to Bucaramanga 
and thence through Piedecuesta and Somjil to Bogota, 
passing as near as possible to ths larger towns in the 
states of Santander, Boyaca and Cundimarca. The 
contractor will be allowed 12 years to complete the 
railway, allowance being made for any stoppage of the 
works for which the contractor is not responsible. 

sienna > + - 

FACTOR OF SAFETY.—The term, factor of safety, 
as usually applied, means the number of times that the 
maximum load should be increased in order to break 
down a given structure, a ratio that varies very greatly 
in most American highway bridges, particularly in the 
“ cheap ones.” * * * 7 " * ° 

Factors of safety usually range from four to six, the 
most common ones being five, and it is good practice 
to design a bridge with two or more factors, partic- 
ularly in long spans, for the reason that certain parts 
can only be strained fully under the extreme conditions 
of loading (of very rare occurence), while others are 
brought under their full work almost daily, as can 
readily be appreciated when the subject of loads on 
bridges is considered. 

In the selection of Bridges, a general rule that will 
lead to satisfactory results is 40 ignore any plan of 
bridge that cannot be accnrately analyzed as to the char- 
acter and amount of strain occurring in all its parts.— 
Boller’s Highway Bridges. 
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FOREIGN INTELLIGENCE. 





POMPENAN RELIcs,—S. De Luca describes 
bronze goats, with lead bases, found in Pompeii. They 
were evidently designed for weights. The lead has 
been mostly changed into an amorphous mass of white 
carbonate. On the smallest weight a portion has be- 
come translucent and partially crystaline. On the lar- 
gest weight there are definite crystals of carbonate, 
with a brilliant lustre. Their formation, ina period ac- 
curately known, is noteworthy. 

icaionesihiirihigtl 

Swiss RAILWAys.—The railways in Switzerland at 
the close of 1576 consisted of 144% miles of line, 
worked by twenty-one independent companies, and 
costing £29,160,000, or a little over £20,200 per mile 
—not an extradinary price considering the difficult 
character of much of the country. To complete the 
lines in progress at the same time, it was estimated that 
about £ 3,200,000 would be required. The rolling stock 
comprised 562 engines, 1662 passenger carriages, and 
10,098 goods wagons. 
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THE SuTRO TUNNEL.—On April 8 the total length 
of the Sutro Tunnel was 19,365 feet, the progress for 
the week ending that day having been sixty-one feet. 
The temperature at the header was 101°. The average 
flow of water daily from the mouth of the tunnel was 
1,285,000 gallons. The workers in the tunnel could 
hear blasts in the Savage mine. The Company’s sur- 
veys show that the header on the 8th inst. was stil] 986 
feet from the point where the tunnel will intersect a 
north and south line drawn through the Savage incline. 
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the position of contour-lines, and other details in the Topographical surveys of 
Europe. 

This method of surveying and leveling in this country has been chiefly confined 
to the operations of the U.S. Coast, and Lake Surveys, where it is used for ascer- 
taining horizontal and vertical distances in filling in the details of plane-table 
sheets, 

For marking stadia measurements the cross-wire ring of the telescope is usually 
provided with two additional wires, placed parallel to the horizontal wire, and on 
either side of it, forming two partial visual angles. 

We will here offer a definition: The optical center of ‘a lens is the point where a 
line joining the extremities of two parallel radii of its spherical surfaces, cuts the 
principal axis of the lens (the line joining the centers of curvature), its distances 
from the surfaces being in the direct ratio of their radii of curvature. In double 
convex and double concave lenses the optical center lies in the interior. In a plano- 
convex or plano-concave lens it is situated on the convex or concave surface. Ina 
meniscus of either kind it lies outside the lens altogether, its distances from the sur- 
faces being still, directly as their radii. Any line passing through the optical center 
at an angle to the principal axis is called a secondary axis. 

Now, it is well known that a ray of light coincident with the principal axis of a 
lens passes through without refraction, while all other rays passing through the 
optical center are refracted at each surface; these refractions being equal and in 
opposite directions, each ray emerges in a direction parallel to its direction on en- 
tering the lens, and as the slight deviation which rays experience in traversing a 
small lens is usually neglected, it may be assumed that all rays passing through the 
optical center are in a right line. 

As preliminary to the development of the formulz for surveying by means of a 
visual angle and rod, we will review the principle of the formation of real images 
by a converging lens. The demonstration is from Deschnel’s Philosophy. 





Although narrow-gauge railroads may now be considered to be established, yet 
the following figures may possess a little interest in regard to this economy : 

In 1872-3 the writer was employed as Assistant Engineer on the location and 
construction of the Montrose Railway, the first narrow-gauge passenger railroad in 
Pennsylvania, and among the first in the country. It was nearly due north from 
Tunkhannock, a station on the P. & N. Y. R, R., to Montrose, the county seat of 
Susquehanna County, being nearly parallel to and about 10 miles west of the D. L. 
& W.R. K., and is 27.1 miles long. Economy being requisite to its construction, 
and another company having offered to put on the superstructure if the organized 
company would grade the road, every endeavor was make to reduce the earthwork, 
independent of the length. In one sense additional length was a benefit, as being 
a “cross-country ” road, literally running over the tops of mountains, it helped to 
lighten the gradients. To give some idea of how closely the contour of the ground 
was followed, I give the following amounts of curvature: 

Total curvature to the right, 3212° 46’; to the left, 3247° 41. This is divided 
up as follows: 

Curves from 0 to 5° 302° 46’ R. 264° 40’ L. 
5°to10° §818°07' R.  1176° 26’ L. 
- 10° to 15° 1082° 15’ R. —s-1133° 31’ L. 
» 15° to 18° r1009° 38 R. 673° 04’ L. 
an 18° curve being the maximum employed. The longest tangent was 2,0co feet. 
The gradients ran about as follows: % mile, level; 4 miles, ascending grade 94 ft. 
per mile; § miles, undulating grade from 25 ft. ascending to 35 ft. descending; 4% 
mile, 75 ft. descending ; 64% miles, 85 ft. ascending ; 1 mile, undulating from 25 ft. 
ascending to the same descending; 2 miles, 75 ft. ascending; 2 miles, from 25 ft. 
descending to 65 ft. ascending; 1%s mile, 75 ft., ascending; 314 miles, from 35 ft. 
ascending to 65 ft. descending, and the remaining mile, 75 ft. ascending, 

Thus the curvature and gradients were excessive on the whole line. Notwith- 
standing this the road was built for $104,000, the estimated amount of rock and earth- 
work being 133,500 cu. yds., the actual amount moved, 132,940 cu. yds, besides 
bridges and other items familiar to engineers. 

Afrer the road was completed, the Chief Engineer, F. Ansart, requested an 
estimate as to the relative cost of a standard gauge road. As there were no curves 
on which an engine of that gauge could not be made to work, this was made in the 
following manner: The centre line was assumed the same for each road. The 
‘actual amount tor the road as built was taken as the amoant required for 
the narrow-gauge road, whose roadbed was uniformly 10 ft., with slopes of 1 to 
I in earth excavation, 14% to 1 on embankment, and ¥ to 1 in rock excavation. 

The same slopes were given to the other road, but its roadbed was made 14.0 
ft. in embankment and 16.0 ft. in excavation. Then at each recorded cross-section 
was made a calculation of the additional area required for the additional width of 
roadbed, and from these the following results were obtained: 

Narrow-gauge.—Roadway, 10 ft.; Excavation, 99,505 cu. yds.; Embankment, 
97,266 cu. yds. 

Broadgauge.—R oadway, 14 and 16 ft.; Excavation, 147,993 cu. yds.; Embank- 
ment, 127,173 cu. yds. 

Difference.—Excavation, 48488 cu. yds.; Embankment, 29907 cu. yds. 

This does not include some ravines which were trestled. 

The results stand as follows: 

Difference of Embankment as per centage of 4.7 gauge -23% per cent. 





































Let A B (Fig. 1.) be an object in front of a converging lens at a distance ex- 
ceeding the principal focal length. It will havea real image on the other side of 
the lens. To determine the position of the image by construction, draw through 
any point A of the object a line parallel to the principal axis, meeting the lens in 
I. The ray represented by this line will, after refraction pass through the principal] 
focus’ F ; and its intersection with the secondary axis A O determines the position of 
a, the focus conjugate to A. We can in like manner determine the position of 4, 















es vi t ee . eae 
“ 'E ees “ of 3.0 gauge x “ the focus conjugate to B, another point of the object; and the joining line ad wil] 
" “* Excavation ~ -48 = then be the image of the line AB, It is evident that if ad were the object AB 





The average slope of the ground was about 11°, this being determined rather 
approximately, by taking the average of about 1500 measured slopes. But, adding 
the amounts of earth required in the trestlings, which would add about 23,coo 
cu. yds. to the actual work, we find 

Difference of Embankment as per centage of 4.7 gauge, - : 1oths per cent. 

cn a yy per cent. 
and these only carrying a total length of about 600 feet ‘aioe: a notable diminution 
in the percentages where a little heavy work is encountered. In this 600 feet the 
results stood thus: 

Difference ot Embankment as per centage of 4.7 gauge, 6% per cent. 

“ o a) 3.0 cs) 7 oe 

This is drawn from a detailed calculation in which no pains were spared to 
arrive at a correct result, and the object of this paper is accomplished by giving 
them as reliable. 

The superstructure, rolling stock, etc., generally, as nearly as the facts in my 
possession enable me to state, cost 6634 per cent. of standard gauge stock, or very 
nearly in the proportion of the gauges. But this, of course, is only for a particular 


would be the image. 
Denoting by p and p’ the distances of A B and @3 respectively from the lens 
it is evident from the similarity of the triangles AO B and @O 3 that 
A AR 
a’ G6 7 
or the linear dimensions of object and image are directly as their distances from 
the optical center of the lens. 
Again, since F O ‘is parallel to a side of the triangle aI A, we have, neglecting 
the thickness of the lens, 
OA ox Fi = f ‘ (1.) 
Oa Fa p—f 
f denoting the principal focal length of the lens; and by making a similar con- 
struction in respect to the other principal fucus we can prove that 























case. OA _ 2< aunt (2.) 
1 leave engineers to draw their own conclusions, but would suggest as the result Oa Jt 

of the above, that on level ground or in heavy work, a narrow-gauge road #s a We have, therefore, ' 

broad-gauge with a slice cut out of a middle,” Wie I run counter to Mr. AB Pp p—f f 

Fairlie in so doing. . H. TuttTon, C. E., South Bend, Ind. = = _ (3-) 
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Spider lines being fixed at a, » and 4, and viewed through an eye-piece, appear 
projected upon the object at A, y and B. The planes of rays from A and B which 
intersect at the optical center of the object-glass, exactly contain the visual angle on 
either side of the glass ; the plane of rays from 7 bisecting these angles. In other 
words, the visual angle under which an object is seen is included between secondary 
axes drawn from its extremities. If no ajustment of the focus of the object-glass 
is made, the visual angle will remain constant, and distances will be measured from 
the object.glass. If, then, the stadia wires intercept a space of one foot at a dis- 
tance of 100 feet, for any unknown distance, the space intercepted will represent 
the distance from the object-glass in hundreds and decimals of hundreds of feet. 

But as the visual angle changes with every change of focus, a correction must be 
introduced, in order to ascertain the distance to the center of the instrument, from 
a given object. 

Let 7 denote the space intercepted by the micrometer wires at the distance p, 
and # the distance between the wires (size of image formed by the object glass), 
Formula (3), the general formula for the foci of lenses gives 

— r ~ r r 
B= PL, ato B= Fie Pole Liep=Lty 
which gives the distance to the object-glass. Denote by ¢ the distance from the 
object glass to the center of the instrument, and by d the increased value of P and 
we have the formula , * 


d=L4f te (s.) 
this being the distance on the line of the central visual ray, or line of sight. 











THE STADIA AND STADIA MEASUREMENTS4 


A stadium, among the ancient Greeks, was a course for foot-races and other 
games. In the Stadium of Olympia the distance between the pillars at each ex- 
tremity of the course was exactly 600 Grecian feet, equal to 625 Roman, and 6063 
English feet. From continual reference to this distance as a unit of comparison, it 
























became throughout Greece the principal measure for itinerary distances, under the 
name of the Olympic Stadium, and was subsequently adopted by the Romans chiefly 
for nautical and astronomical measurements. The Stadium was equivalent to 125 
Roman paces; hence the Roman mile of 1000 paces contained exactly 8 stadia. 

The method of determining distaiices artd differences of elevation by means of a 
scale, the micrometer of a telescope, and the measurement of vertical angles, was 
proposed by an Italian engineer, about the year 1820, who gave to this method the 
name of Stadia measure. 

The name stadia, now usually applied to the graduated rod, we think should be 
given to the combination of scale and micrometer, as it is by their combined use 
that distances are measured, and the names of stadia rod or scale, and stadia 
micrometer or wires, applied to those parts taken separately. 
~~ The use of the Stadia involves the principle that the distances to objects seen 
under the same visual angie are directly proportional to their respective dimen. 
sions, and arose from the need of a means for determining rapidly and accurately 
























bd A Paper read before the Civil Engineers’ Club of the Northwest, April 2, 1878. 


tA Paper read before the Civil Engineers’ Club of the Northwest, April 2, 1378, by G. J. 
Ronsy, C. E. 
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That the vertex of the visual angle which is constant for every focus, is at the As the angle C or v will probably never exceed 30°, its sine will not exceed 0.5. 
principal focus F’ in front of the object-glass, may be seen by tracing backward the | The angles K and N differ from go° by only the values of » and y respectively 
path of the rays which issue from the object-glass in a direction parallel to its principal (which average about 18’), consequently their co-tangents aré very small, and com- 
axis, and pass through the points a and 4, as shown by broken lines, Fig. 1. As| pared with the value of cosine C or v, the product of their sum by sine C may be 
aand b are fixed points, and F’ is at a given distance from the optical center, the | omitted. 
angle A F’ B is constant, and the micrometer wires intercept spaces in the direct Then by eliminating these small values and substituting for K N and F L, 
ratio of their respective distances from F’, while the value of ¢ varies only within | their equals r and R, we have r = R cos ¥. {d.] 

imits of the range of the object-glass slide—about 1 inch, . a -R 
= aa obtaining sine i mauiiieats the position of the stadia rod in reference Now /=S cos v, and S = £ “t= Le. cos v = f_ Adding the 
to the optical axis of the telescope is an important condition. On level ground it 
will of course be held vertical. In measuring up or down slopes it may be held 
perpendicular to the line of sight, or it might still be held vertical. 




















cos? 
constants previously considered, [ #-+- c] which being oblique must also be multi- 
plied by the cosine of the angle of slope, we have 
p=LF cos* v + [ f -|- c] cos v. [10.5 
n 
But since the angles taken are usually small, and since the cosine of a small 


angle is nearly equal to unity, [7+ c] cos v, approximately equals / +-c; 
neglecting the cosine, we would have, 


p= fR cos? v-+f+e. 
n 


hence, 


[11] 
That is, the horizontal distance to any point situated above or below the plane of 


the instrument is equal to the product of the constant [ f ] by the space intercep- 
a 


Nn 





ted by the cross-wires, multiplied by the square of the cosine of the angle of eleva- 
tion or depression, plus the principal focal length of the telescope, plus the distance 
from the object-glass to the center of the instrument. To obtain the vertical dis- 
tance above or below the plane of the instrument, we have, calling this distance & 
kh=ssinv= x: sin v = SR sin VY cos v? = fR 4 sin 2 2. [12.] 
n n n 


Let D (Fig. 2) = the horizontal distance A B; H = height of C above the plane 
AB; v=angle of slope = T PC, the angle between the two positions of the rod; 
when vertical, and when perpendicular to the line of sight. 

In the latter case D = (A T + TC) cos v. 


By formula (5) A T =L+fte. TC=TP tan vw. 


As before, adding the constant [ £-++-c] and multiplying it by the sine v, we have, 


H denoting the increased value of 4; 


H=FR ysnevt[ftesine. [13] 
n 


When v is an angle of depression T C evidently becomes minus. 





.D=(24+s+c+ (T Ptan v)] cos 2 (6.). 
n 
H=[(27+f+¢ + (T P tan v)] sin 2. (7.) 
n 
PC= Pr. Subtracting this value from H gives the height of P above the 
cos UV 


plane of the telescope. 
If vis small, A T is nearly equal to AC, and P T nearly equal to PC, and for 
topographical purposes it is sufficiently accurate to regard them respectively equal. 
Formule (6.) and (7) then become 


p=(L+s+4¢9) cos &. (8.) 


and (9.) 


i= (L449 sin 2. 


But for accurate measurements, when v is large, T P tan wv should not be 
omitted. To illustrate: Let v= 30°, T P being 6 ft.; then A T cos 30° = AE, 
and EB = T P sin (P T E= v)=3 ft., a correction too large to be neglected. 

In practice it will be found that A T cos P A B, and A T sin P A B will give 
the distance A B, and height B P very closely, the distance A P being vety nearly 
equal to A T. A small movable brass bar, having a flange at right angles to its 
length may be used to advantage in bringing the rod into position, the flange rest- 
ing against the back of the rod, which is inclined until the telescope is seen in the 
line of the upper edge of the bar, when the rod will be perpendicular to the line of 
sight. Owing to the difficulty of holding the rod firmly in this position, especially 
in the wind, it is better to keep it always vertical, and compute the error of the 
reading on the stadiascale. Thus: 





But since [ / +c] sin v is a small quantity it may generally be neglected, leaving 
the value of H as in formula [12]. 

The values of £,¢ and are yet to be determined; f and ¢ may be found with 
sufficient accuracy by bringing the telescope into focus upon a star or other very 
distinct object and measuring the distances from the front of the object-glass to the 
cross-wires, and to the center of the telescope axis respectively. 

The value of may be determined by measuring a distance upon level ground, 
say of 500 to 1000 ft., a rod being held up at one end, and the instrument centered 
over the other extremity; denoting the reading of the rod on the base by R’, and 
the length of the measured base by B, we have by formula [5.] 

— f R’ ‘ae 
B=LR + pte. walk 
Substituting this value of # in formula‘(s.] gives 


a FR’ i a's -_- —c]+ f-+¢ 
da(fr+ i t/ta=ee f-tf+e 


which is the general formula applicable to all horizontal clistances. 
up or down slopes formulz [10.] and [13.] become the final formule. 


D = ©. [B—f—¢] cos! v+[f+c] cos v. [15-} 


[14.J 


For measuring 





Let the rod be held vertically (Fig. 3) and let R denote the space intercepted on 
the rod when in this position = F L,; 7 the corresponding space on the rod held 


H = 5 [B-f-d sin 20+ [f+ ¢] sin v. [16.] 





































perpendicular to the line of sight = K N; S the distance corresponding to the 
reading 7, and 7 the horizontal distance corresponding to the slope distance S; D 
and v as before. 
The triangles C F N and C K L not being similar give the following results: 
For the triangle C F N we have . 
CF:CN :: sin N: sin F; but F=180°—c—N, hence sin F = sin (¢ + N), 
sin C cos N + sin N cos C 


x sin (c+-N) , _ 
Consequently C N eOr g  tS Fs anes ) 
=<C F (sin C cot N+ cosC). | (a.) 
The triangle C K L gives also: 
CK =C L (sin C cot K + cosC. (6.) 
Adding (a) and [4] we have 
K N = FL [sin C (cot N + cot K) + cos C]. (c.) 





Although the above solution is not a rigorous one, the resulting error will be inapre- 
ciable in the reduction of field notes. From formule [15.] and [16.], as deduced 
by Professor Robinson of Illinois State Industrial University, tables were calculated 
and published by Messrs. Alfred Noble and W. T. Casgrain, and are used upon the 
‘Lake Survey” and other surveys in charge of the U. S. Engineer Corps, and 
and greatly facilitate the application of these formul=. 

Mr. Casgrain informed me, about two years ago, that these tables were out of 
print, the last edition having been destroyed in the Chicago fire of Oct. 9, 1871. I 
have in preparation a book of tables for use with the Stadia, which will contain 
some features not fouad in those referred to. 

The extensive use of the method of Stadia Measuremenis in the National Sur- 
veyt of Europe and in the United States Surveys has proved it to be peculiarly 
adapted for topographical work with the plane-table. A transit or theodolite pro- 
vided with the means of measuring both horizontal and vertical angles, and fitted 
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ent lines were run over the same ground. * * * The instruments were theodo- 
lites, by Alve, of St. Louis, 5-inch limb, two verniers, reading to 20”; their teles- 
copes were 8 4 inches focal length, 1% inches aperature, provided with a limb for 
reading vertical angles read by a vernier to single minutes ; these were fitted for use 
as stadia instruments by inserting vertical and cross-hairs. There were three of 
the latter, giving two unequal intervals. For each wire interval, a stadia rod was 
graduated independently. Each rod was graduated by ascertaining the space cov- 
ered on it at 1000 feet, by the wire interval for which it was to be graduated, and 
subdividing this space with points for each five feet. The several rods were grad- 
uated to measure extreme distances of from 1800 to 2600 feet, and were read by the 
instrument-man. * * The lines were begun at the longitude post at Pueblo, and 
the first meridian was taken from that of the astronomical transit used in the lon- 
gitude work. The true meridian was obtained at different camps by observing 
with a sextant the altitude of a star at the instant when the theodolite was set upon 
it. Meridians were principally determined by observations of Polaris, his devia- 
tions being computed from known altitude or time. ophtn es = 2 The 
stadia instruments served to determine the linear distance; the direction of the line 
was kept by instrumental azimuths, the magnetic bearings being always read as 
checks. The azimuth was carried forward by taking back-sights and fore-sights 
ateach station. The stadia rods served as signals for the back and fore-sights, and 
the length of each course was read from each end when the fore and back-sights 
were taken for azimuth, and the mean of the two readings used for the length. 
Whenever there was a marked difference of level between two consecutive stations, 
the angle of elevation or depression of the telescope was read at each station, and 
with the mean angle the horizontal distance was obtained by the aid of the valua- 
ble tables computed by Noble and Casgrain.” * * 

The average distance run per day was 1244 miles of careful instrumental line ; 
and the greatest distance run in any one day was 13% miles, to the summit of the 
Sangre de Cristo pass, 9500 ft. above sea level. 

From Fort Garland the line was run to the Rio Grande, and up the Rio Grande 
valley, crossing the main range of the Rocky Mountains at an altitude of 12370 ft., 
in the midst of immense snow fields, in many places of great but unknown depth 
but generall¥ from four to eight feet deep. In this region, one of the highest in 
the Rocky Mountains, and one of the great domes of the continent, extended sur- 
veys were made. Lines were run up the valleys of several streams through deep 
canons and almost impassible swamps to points above the snow-line. The survey 
was extended southward nearly to the southern boundary of the state, and north- 
ward to the headwaters of the Arkansas river, crossing the main range four times 
and including the various routes to the San Juan region from the east. 

“The total number of miles run by the Stadia was 908 iis’ the number of 
stations occupied where instrumental readings were made was 4297, besides the 
astronomical determinations of azimuth.” 

In regard to the accuracy of the stadia measurements, Lieut. Ruffner says: 
“ The general results obtained with these instruments were, as a whole, good, the 
closing being small even on long lines; for instance, the two separate lines run 
from Pueblo to Fort Garland differed only thirty-eight hundredths of a mile from 
each other in a mean distance of 81.33 miles. Their chief defect was the small- 
ness of field and deficiency of power, making their use a severe task to the eyes and 
requiring an unnecessary number of sights in open country.” 

In 1876 Lieut. Ruffner made a stadia line survey of the headwaters of Red 
River, Texas. The following notes from his report will be of interest. 

“The stadia line was run by myself. The meridian was determined by an as- 
tronemical transit at each camp, when practicable, and from the line so estab- 
lished the azimuth of the course was taken by a theodolite, and was preserved 
throughout the march by back sights from each station to the preceeding one. The 
distances were obtained by use of the cross hairs of the telescope bisecting the two 
shields of an ordinary leveling-rod, which were separated as directed by signal 
from the person at the theodolite, until the interval between the shields marked the 
angular distance of the two parallel horizontal wires of the reticule. The two read- 
ings of the shields were recorded, and the difference gave this interval in feet to 
the decimal of thousandths. The coefficient of distance was obtained by carefully 
chaining off on the ground a thousand feet, and then by repeated measurements 
getting the angular distance as given by the difference between the readings. The 
value in decimals of a foot for the stadia interval was thus given for 1 foot, 100 
feet, etc., on the ground in horizontal distance. 

This coefficient was afterward tested by remeasurements at different times. 
The method is not intended for the most accurate work, but under the circum- 
stances the results were good. It was found that the ordinary spider-lines were 
apt to sag in the early morning when the air was damp, and when the “ mirage " 
became excessive in the heat of the day, difficulty was found in getting an exact 
bisection of the shields from their “‘ dancing.” The rate of work depended upon 
the facility with which the arrangements were. carried out. The theodolite was 
carried on horseback, at a walk, the points of the tripod being inserted at the stir- 
rup into a carbine-sling, as a guidon would be carried on the other side. It was 
found best to use two stadia rods, alternately, as much depended upon judicious 
selection of stations. When the best conditions prevailed, between 214 and 3 miles 
an hour could be run upon the open prairie. As high as 22 miles were made dur- 
ing a day’s march. The distances were best maintained at about 1500 feet, though 
one particular advantage of the system was well displayed in the crossing of can- 
ons and wide valleys where chaining would have been difficult or impossible.’ 
Lieut. Ruffner’s estimate of the value of this method of measurement is as follows : 
“ There is no doubt that in a rough, mountainous country, carefully made stadia 
measurements are far more accurate than such as can be made by ordinary chain - 
ing with ordinary chainmen, and when the chain-men are very ordinary, as is too 
frequently the case, the superiority of the stadia is very great.” 

Valuable articles on this method of surveying and leveling by S. W. Robinson 
C. E., were published in the Yournal of the Franklin ae series, Vol. 49, 
No. 2; and in Vol. 51, No. 1, 3d series. An “Essay on the ia” by John R. 
Mayer C. E., of the U.S. Lake Survey will be f in No. 1, 3d series, Vol. 49, 
and in the Railroad Gazette of April 1st, 1871, an article “ Linear Measurements 
with Telescope and Rod,” to all of which I am indebted for information in the 
preparation of this paper. 


with stadia wires, together with the use of a self-reading rod, furnished a means of 
determining the topography of rough, wooded country, probably superior even to 
the plane-table. 

Members of the Club who were present at the meeting in December, 1874, may 
remember the remarks of Capt. Wm. H. Dall, of the U.S. Coast Survey, who 
stated that he had employed the method of Stadia Measurements for four years in 
making surveys on the coast and in the interior of Alaska; and with only the assist- 
ance of a common sailor as rodman, he had, in a few months made surveys which 
by ordinary methods would have required fully five years to complete. 

In meandering lakes and rivers, and in measuring across swamps and streams, 
the use of the stadia will save much hard labor of cutting lines for the chain and 
much of the delay and discomfort connected with the work, and will be found a val- 
uable check upon chain measurements. 

We will now consider the arrangement of wires, kinds of rods, and the practical 
details of surveying with the stadia. 

Moveable stadia wires possess the advantage of being readily adjusted to intercept 
spaces in any given ratio, I in 100 being probably the most convenient. A very 
slight error in adjustment, however, or the slightest change in wire intervals would 
give rise to serious errors in measurement, and could only be detected by a care- 
ful test upon an accurately measured base line, while it would be impossible to tell 
at what poiut the error in measurement began. For these reasons fixed wires are 
preferable, and are exclusively used upon the United States Coast Survey. 

The self-reading rod used on the Coast Survey is a scale of equal parts, painted 
upon a wooden rod about ro feet long, 5 inches wide, and 14 inches thick, and 
graduated for the particular instrument with which it is to be used, as follows : 

Any convenient distance is carefully measured on level ground, the rod held 
vertical at one end, and the instrument set up at a point one focal length, plus the 
distance from the object glass to the center of the instrument, beyond the other end 
of the line. The space on the rod intercepted by the stadia wires—the mean value 
of several trials—is divided into as many equal parts as there are units in the dis- 
tance measured, This distance depends upon the power of the telescope. 

A rod graduated in feet and decimals of feet can be used by determining the 
distance at which the stadia wires intercept one foot on the rod, and using this dis- 
tance as a coefficient of the rod readings. 

Platinum wires are preferable to spiderweb wires, especially for stadia work, 
being opaque, unafiected by moisture, and not easily broken. Lines ruled on glass 
are in some respects superior to either of these. The writer employed them in a 
transit for time observations in determining azimuth, and in Jine work on a boun- 
dary survey in the Rocky Mountains, and found them all that could be desired. 

With a view to test the accuracy of stadia measurements, especially in measur. 
ing long distances by means of vertical wires, I obtained from Prof. W. A. Rodgers, 
of Harvard College Observatory, a glass plate ruled by his automatic ruling ma- 
chine, and having, in addition to the usual crosswires, horizontal and vertical stadia 
lines. 

This plate was used in a Nickel and Strassberger No. 2 transit. The magnify- 
ing power of the telescope was 25 diameters. 

The several wire intervals we re each 416-10,000 inch. By a very careful deter- 
mination, the coefficient of the rod readings was found to be 98.2012 feet. 

A line 18,600 feet in length was carefully measured on level ground. Stakes 
were driven at each 100 feet, and numbered consecutively. Stadia lines were then 
run over this distance, the vertical wires being used. Sights were taken varying 
from 1,600 feet to 5,300 feet, and points marked on the ground in line with the 
side wires, and at right angles to the line of sight; the distance between these 
points was measured with a steel tape line, and the distance from the instrument 
determined by means of the coefficient of the rod readings. 

On the first trial the error of the stadia measure was + 218, feet; the return 
line gave an error of -+- ,4.8. foot, or a final error of 2,5; feet, in measuring 7 miles 
240 feet. Another trial gave a final error of —3,5 4, feet. The result of these two 
trials gives a final error of —2P5 foot in measuring with the stadia a distance of 14 
miles, 480 feet, During the first trial, in the heat of the day, a ‘‘ mirage’’ was al- 
most constantly visible between the transit and rodman. The second day one half 
the distance was run through rain and fog. 

The error of the longest sight was +- 45135 feet ; another sight of 4200 feet gave 
an error of—2,99, feet. These results indicate the advantage of the use of vertical 
wires in measuring across canons where correct chaining would be impossible, or 
where a suitable base line for triangulation could not be obtained. 


While the accuracy of the measurement obtained may be regarded partly as the 
result of chance, it shows that on long lines errors will tend to balance each other. 

The error of the stadia measurement with a self-reading rod has been found to 
be about 1 foot in 800 to 1000 feet. In the work of the Coast Survey, no sensible 
error has been found at a distance greater than 20 metres (about 66 feet), and less 
than 250 metres (851 feet). while it is generally considered safe to rely upon it, in 
topographical work, up to a distance of 500 metres—1,637 feet. 

The graduation of rod used on the Coast Survey is shown in Fig. 4. Fig. § 
shows another form suitable for longer sights. 

In regard to the details of stadia surveying, a description is here given of the 
instruments and methods employed, and the results obtained in extensive surveys 
made by one of the U. S. Engineers. 


In the summer of 1873, Lieut. E. H. Ruffner, Chief Engineer Military Depart- 
ment of the Missouri, made an extensive stadia line survey in the San Juan Mining 
Region of Southwestern Colorado, starting from Pueblo, Col. The following is 
from his official report of that survey: 

“ The longitude of Pueblo was being determined by telegraph, working in con- 
‘nection with Denver, and in order to determine the longitude of Fort Garland with 
the greatest accuracy possible to the methods employed, and also to obtain some 
tests of the closeness of the work, between Pueblo and Fort Garland, two independ - 
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THE CAMBRIDGE, MASS., WATER WORKS. 

















































THE MINNEAPOLIS EXPLOSION. 


From these analyses of Pennsylvania anthracite, 
given in Mott’s Chemists’ Mapual, we obtain the 
89 per cent. 








The terrific explosion of the Washburn flouring 
mill at Minneapolis, on the evening of the 2d inst., 
whereby eighteen lives were lost, and about one 
million dollars worth of property destroyed, brings 
into appalling prominence a new and very common 
source of danger in the community. While it now 
appears from published statements, that the knowl- 
edge of the inflammable and explosive nature of 
grain-dust is not new to many people, yet it may 
well be considered a new revelation to the world at 
large, and as opening up new fields for chemical in- 
vestigation. The statement of eye witnesses of the 
Minneapolis explosion is to the effect that the im- 
mense roof of the Washburn mill was raised fully 
700 feet into the air, and in corroboration of the 
force of the exploding gas, pieces of the roof were 
transported to St. Paul, fully seven miles distant. 
The investigations of the Chicago newspaper report- 
ers have elucidated the fact that it has been known 
to mill owners and operators that the dust with 
which their buildings is pretty constantly filled, 
was inflammable and explosive, and that constant 
care had to be exercised in the ventilation of rooms 
and the exposure of lights, to avoid accidents. 

The general public, however, have always looked 
upon flouring mills as very harmless institutions, 
and unless the introduction of the new patent pro- 
cesses of preparing flour have engendered new ele- 
ments of danger, their history has nothing to show 
to the contrary that need cause alarm. The Min- 
neapolis accident, however, will naturally awaken 
fears, which will not be allayed until thorough in- 
vestigation by scientific men has revealed the ele- 
ments of danger and provided a means of preven- 
tion of such appalling catastrophes as the one we 
are called upon to record. 


We are indebted to the courtesy of Ira E. Clark, 
C. E., of the City Engineer's office, Cambridge, for 
the sketch of the water works of that city, which 
we publish this week. Several gentlemen connec- 
ted with Water Works in various parts of the coun- 
try are preparing similar articles, and we trust that 
we may hear from many more, as otherwise it will 
be the labor of many years to compass the subject. 


following as the average composition : 
o°7 


2.7 per cent. hydrogen, 1.7 per cent. oxy- 
gen, .7 per cent. nitrogen and 5.6 per cent. ash. 


carbon, 


These coals have an average heating power of 
14463 thermal units, a specific heat of .241 anda 
calorific intensity of 4911 deg. F., or 1.6 times that 
of pine slabs. The products are 12.22 pounds. 

The evaporative power per pound of fuel is as 





follows :—pine slabs, 4.42 pounds of water, dry 
wood 7.43 pounds, Ohio coal 12.57 pounds and 
Pennsylvania anthracite 13.41 pounds; water sup- 
plied at 100 deg. F. 

Summarizing the calorific power of pine slabs is 
64.5 per cent. of that of dry wood, 37.1 per cent. of 
that of Ohio coal, and 34.8 per cent. of that 
of anthracite; the calorific intensity of slabs is 
84.6 per cent. of that of dry wood, 64.8 per cent. of 
that of Ohio coal, and 63.2 per cent. of that of an- 
thracite. 

Assuming that a cord of pine slabs weighs 1800 
pounds, these at $1.15 per chord, Ohio coal at $3.44 
per ton (2000 pounds) and anthracite at $3.67 per 
ton, are equally cheap, provided the combustion be 
perfect. 


QUEBEC WATER WORKS. 





We publish this week a first installment of the 
description of the public Water Supply of Quebec, 
Canada, which on account of the unusual profile of 
the line of conduit, the pressure on the pipes con- 
sequent on a head 486 ft. above low water, the 
climatic conditions, and some other peculiar fea- 
tures, cannot but be of interest to Water Works 
Engineers and Contractors. Our information this 
week is drawn entirely from the report of Mr. 
Baldwin, the Engineer of the Works; for most of 
what is to follow we are indebted to C. Baillarge 
C. E., Chief Engineer of the City and of the Water 
Works, who in answer to the list of questions sent 
out some months since, has very kindly and at a 
considerable outlay of time and labor given us very 
full answers, which will be published verbatim, as 
we do not see how to improve on them. We have 
the plan and profile, with illustrations of the few 
structures connected with the Works, almost ready 
for the ligthographer, and will issue the three page 
sheet containing them next week. 

We will improve this opportunity to inform any 
parties who may desire extra copies of any issue, 
that previous application must be made, as our files 
being now exhausted we keep no back numbers on 
hand. 


But the dense clouds of unconsumed carbon to 
be seen arising from the chimneys of our slab-fed 
furnaces show such a loss of power as may make 
coal, at a much higher price, the cheaper fuel. 
The furnaces are generally designed (if designed at 
all) for the consumption of coal; and every me- 
chanic knows or should know, that a much larger 
grate and heating surface is necessary that wood 
may do its greatest work. 

Some one has well said that the profits of many a 
manufactory flies with the smoke. 

We say nothing of the loss arising from the de- 
posit of soot and the formation of pyroligneous 
acid. 

The use of slabs as a fuel is of questionable econ- 
omy, unless the furnace be designed for their com- 
bustion. 





SOME CITY ENGINEER ELECTIONS. aetna 
PINE SLABS AS FUEL. 





Retyrne on the decision of four of our City 
Judges as to its legality, some more of the city 
scrip has been floated in the market, but it is not 
a comfortable currency to have anything to do 
with, and a man with his wallet full of it does not 





The bummer element having obtained possession |. 
of the Milwaukee, Wis., Council, has been making 
a clean sweep of the city offices. Among the 
changes is that of City Engineer, Moses Lane, who 
has a national reputation as an engineer, especially 
in matters relating to Water Works and sewerage, 
having been superseded by H. J. Hilbert, a Mil- 
waukee Civil Engineer. At the same time and at 
the same strictly party vote, Geo. A. Abert was 
appointed Commissioner of Public Works in place 
of Jacob Velten. 

The newly elected officers have qualified and are 
exercising the functions of their respective offices. 


The general use now made of pine slabs, in the 
Northwest, as a steam generating fuel, results from 
their apparent cheapness. But that their use is 
economical may be questioned. Their cheapness 
may be only apparent. 

A series of careful weighings, made the past year 
reveals in pine slabs, as commonly used a moisture 
of 31.2 per cent. 

The composition of wood, thoroughly dried, ac- 
cording to Chevandier is, approximately, 50 per 
cent. carbon, 6 per cent. hydrogen, 41 per cent. 
oxygen, 1 per cent. nitrogen and 2 per cent. ash, 
Hence, in one pound of perfectly dry wood, there 
are 7,793 thermal units. But pine slabs have 31 
per cent. hygrometric moisture, leaving as available 
for work but 69 per cent. of wood substance, or 
5,377 thermal units in one pound. 

Assuming perfect combustion, the weight of the 
gaseous products of one pound of dry wood is 8,449 
tbs. with a specitic heat of .253, requiring 2.135 
thermal units to raise the temperature of these pro- 
ducts 1 deg. F. Then 3650 degs. F. is the tempera- 
ture of combustion. 

The weight of the direct products of pine slabs 
is 69 per cent. of that of dry wood, or 5.83 pounds; 
and but 5031 thermal units are available for raising 
the heat of the gases. To raise the direct products 
of combustion 1 deg. F., 1,621 thermal units are re- 
quired, giving as the temperature of combustion 
3105 deg. F. or 84.6 per cent. of that of dry wood. 

Prof. T. G. Wormley’s analysis of Ohio coals (see 
Ohio Geological Report, 1870), gives as the average 
composition, 74 per cent. carbon, 5.8 per cent. hy- 


drogen, 12.6 per cent. oxygen, 1 per cent. nitrogen, 


enjoy the feeling of independence that the owner 
of fewer “ ninety cent dollars of our daddies ” pos- 
sesses in making purchases, while the tradesman 
sells cautiously until he has discovered the quality 
of the currency to be offered for his goods. 


OBITUARY. 





Died, April 30, at Houston, Tex., of malarial fever, 
at the age of 68, Derastus Harper, Civil Engineer, 
and one of the early settlers of Chicago, having 
come here in 1846. He was awarded a gold medal 
by the Mechanic’s Institute of this city, as engi- 
neer for the first float-bridge, swing-bridge and 
iron-bridge built here. He was also a member of 
the Common Council, and served in the capacity of 
Superintendent of Public Works for five years, at 
a time when that office combined Poor Master, 
Health Officer, Lumber Inspector, and Surveyor. 
He was the first to raise the grade of the streets, 
and was actively engaged in the construction of the 
Washington-street tunnel. He invented and pat- 
ented a car-coupler which is extensively used in 
the South. During the past eight years he has 
been engaged in building railroads in Texas. 





In consequence of the very extensive engineering 
operations connected with the Cleveland, O., via- 
duct and other public works in that city, the elec- 
tion of the City Civil Engineer for the ensuing 
year, became the important local question. Two 
candidates were in the field. B. F. Morse, the in- 
cumbent for the past year, and a Mr. Rawson, both 
of whose claims were warmly urged by their re- 
spective friends. The vote stood 20 to 14 in favor 
of Mr. Morse, who has won a host of warm friends 
by his able and faithful services in the past, and 
the result is the cause of considerable satisfaction 
to the Cleveland people, if the opinions of the lead- 
ing newspapers are any index. 





We are pleased also to note the re-election of C. 
McLennan as Village Engineer of Hyde Park, a 
suburb, but which is in fact a part of Chicago. Mr. 
McLennan is an engineer by nature, and to a clear 
brain and unerring judgment unites the benefits of 
& rare mathematical faculty, which has been further 


Tue intelligence of the sudden death at Rio 
Janeiro of Prof. Cuartes F. Hartt, Chief of the 
Geological Survey of Brazil, will be received with 
regret. He was one of the most active and accom- 




































































1.5 per cent. sulphur, 1.5 per cent. ash and 3.6 per 
cent. water. These coals then have an average 
heating power of 13555 thermal units, a specific 
heat of .248 and a calorific intensity of 4786 deg. 


trained in one of the best of our Universities, and 
these qualifications combined with a fearless integ- 
rity, and untiring energy have given him 24 
well merited claim to the important office which 
he administers. 





gaseous products is 11.42 pounds. 


F., or 1.5 times that of pine slabs. The weight of 


plished men in the service of American science, 
and his name has been honorably associated with 
the records of progress in this direction. Prof. 
Hartt was born at Fredericton, New Brunswick, in 
1840, and graduated at Acadia College, Nova Sco- 
tia. He studied with Agassiz from 1862 to 1865, 
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and subsequently accompanied the former in his 
journey on the Amazons. In 1870 Prof. Hartt pub- 
lished “The Geology and Physical Geography of 
Brazil,” — a work containing the results of observa- 
tions made in three separate visits to the coast- 
regions. In 1875 he was appointed Chief of the 
Imperial Geological Commission; since which time 
he has been engaged in prosecuting the Geological 
Survey of the Brazilian Empire. For the last six 
months he was occupied in preparing a report of 
the researches and collections made by himself and 
assistants, Messrs, Derby and Rathbun, in the work 
of the Survey. His death occurred March 18. 


A BRIEF SKETCH OF THE CAMBRIDGE, 
MASS, WATER WORKS. 





The first attempts at supplying the city of Cam- 
bridge with water, other than by means of wells, 
or small reservoirs in the streets for the extinguish- 
ing of fires, was made by the Cambridgeport Aque- 
duct Company, a corporation chartered in April, 
1837, by act of the General Court of Massachusetts. 
The company laid a log pipe 3 inches in diameter 
from a series of springs in the then adjoining city 
of Charlestown, now Somerville, to a reservoir in 
the easterly part of Cambridge known as the 
Lowerport. The reservoir was 40.5 ft. in length by 
20.5 ft. in width; depth unknown; and when full 
was about 27 feet below the fountain head. But 
very few distributing pipes were laid from this log 
main through intersecting streets, and it only sup- 
plied adjacent property owners. 

On the 20th of May, 1852, the General Court of 
Massachusetts, having been previously petitioned, 
passed an act chartering a certain corporation to be 
known as the Cambridge Water Works. The cor- 
poration or company was composed of several 
prominent business men of the city, but for many 
reasons negotiations for the construction of the 
works were not commenced until the year 1855. A 
contract was then made with Gardner Warren, Esq., 
comprehending the entire construction of the works, 
¢. e., as far as they were then proposed to be built, 
and John H. Blake, of Jersey City, N. J., was 
chosen consulting engineer. On the 2ist of July, 
1855, ground was first broken. The sources of sup- 
ply which the charter empowered the company to 
use were three ponds known as Fresh, Little and 
Spy Ponds. The first of these was situated partly 
within the city limits, and was to be the principal 
source of supply, the other two were about a mile 
distant. The water shed of the first was found to 
be about 1,200 acres, and its area at high water 190 
acres. ‘The water shed of all these combined was 
given as 5,000 acres. The company proposed to 
construct the pumps, engines, etc., on the borders 
of Fresh Pond, necessary to raise 300,000 gallons 
of water, but to be capable of raising twice that 
amount, through a 12-inch main to a reservoir on a 
hill 2,300 feet distant from the pumps, and 73 feet 
(about) above the pond; said reservoir to be 165 
ft. x 165 ft. in size, and 10 ft. deep, paved with 
stone laid in cement, and ot a capacity of 2,000,000 
gallons. 

The pumps actually employed were manufac- 
tured by H. R. Worthington, Esq., and were the 
first of the kind ever used. They were erected in 
a brick building 40 ft. by 25 ft., with an adjoining 
boiler room 29 ft. by 39 ft., were two if number, 
with pump cylinder 11 in., and steam cylinder 16 
in. in diameter, and their capacity was 300,000 
gallons in ten hours, each. 

The distributing main from the reservoir was 12 
in. in diameter, and the contract called for 1,000 
supply pipes of pure tin with composition cocks. 
It was afterwards found, however, more economical 
to use galvanized iron pipes—the same that are 
used by the city at the present time. 

After one or two financial embarrassments the 
company obtained a firm footing, and were enabled 


to extend their distributing pipes, so that in May, 
1865, when the works were purchased by the muni- 
cipal corporation, the city was very generally sup- 
plied with pure, though rather hard water. At the 
time the works were purchased it was found that 
the two pumps were inadequate to supply as large 
a quantity of water as was then demanded by the 
consumers. The pumps, however, had performed 
most excellent service, and compared very favor- 
ably with all others used for like purposes, reflect- 
ing much credit upon Mr. Worthington, their in- 
ventor. 

The reservoir was also too low to give sufficient 
head to supply the highest houses in the city; it 
was, therefore, decided to rebuild the reservoir, 
making it higher and also to add another. The 
additional height of the reservoir, however, not 
being sufficient for the high service, a stand pipe 
was decided upon. A new duplex Worthington 
engine was added of 125 horse power, capable of 
pumping 5,000,000 gallons in 24 hours. The water 
was brought from the pond through a 36-inch iron 
main (it having previously been brought through 
an open conduit) to the well room in the engine 
house passing through grated iron strainers. A 
new 24-inch main was laid from the pump to the 
stand-pipe, from whence it was discharged either 
into the reservoir or distributing pipes. 

The stand-pipe was of heavy boiler iron, riveted 
together, 5.42 ft. in diameter, with an overflow about 
31 ft. above the reservoir, emptying into it, 7. e., the 
reservoir. It has since been built higher, and as 
existing it is 43.96 ft. from the reservoir coping to 
the ove flow, and is 46.66 ft. from the same level to 
the top of the standpipe. The standpipe proper 
rests on a granite block foundation, and is protected 
by a building around it, circular in form, 13 ft. 
outside diameter, running to 10 ft. in diameter at 
the top. The first section of the building is of 
brick, surmounted with a granite belting, above 
which it is of wood, with an ornamental top and 
railing, resembling the Doric column. A spiral 
staircase ascends on the inside to the top, affording 
a fine view of the surrounding country. 

As was above stated, the old reservoir was inade- 
quate, both for head and quantity of supply: Ac- 
cordingly it was raised five feet, and a new reser- 
voir of the same height but less capacity was built 
adjacent to the old. As now existing, the two com- 
bined are 343 ft. by 170 ft. in size and 15.18 ft. 
deep, holding when full 5,375,321 gallons. On the 
bottom and sides of both, 20 inches of clay pud- 
dling was laid, then 4 inches of concrete. The sides 
slope 1.3-1 and are paved with granite blocks 8 in. 
thick, laid in cement. The coping,which is 3 ft. high 
and 2 wide, rests on these blocks with a post found- 
ation for the outer edge in some places. The reser- 
voirs are divided by a partition wall 3 ft. lower 
than the coping. Each reservoir is supplied by a 
24-inch pipe from a well-room connected with the 
standpipe. The top of the embankment is 7 ft. 
wide besides the coping, there being 3 ft. of walk 
and 4 ft. of sodding. The outside of the embank- 
ment is a sodded slope 1.25-1, to the capping of 
the retaining wall 8.37 ft. below the reservoir 
coping. This retaining wall is of stone, varying 
from 6.5 ft. to 23 ft. in height, and is of an average 
width of 7 ft., according to the slope of the hill 
outside the reservoir. The distance from the out- 
side of the reservoir coping to the outside of the 
retaining wall capping is uniformly 23 ft. The top 
of the reservoir coping is 86.35 ft. above mean low 
water (tide), and is 35.19 ft. above high water in 
Fresh Pond. 

Nearly all of the above improvements were super- 
intended by J. G. Chase, Esq., then City Engineer. 
In 1873 it was found that the pumping resources, 
consisting of the two old Worthington pumps and 
the one added in 1866 were inadequate for the then 
rapidly increasing population of the city. Con- 
tracts were made, and a new brick engine-house 


was built near the old one 85 ft. by 61 ft. in size 
with an L, one part of which, 72 ft. by 45 ft., was 
of brick, for a boiler-room, and one part, 99 ft. by 
45 ft. was of wood for a coal shed. The engine- 
house proper is large enough for three of Worth- 
ington’s duplex pumping engines, two of 5,000,000 
and one of 8,000,000 gallons capacity. 

A brick conduit, 48 inches in diameter, was 
built, 770 ft. long and ending about 25 ft. below 
the surface of the pond connecting the pond with 
the well-room in the engine-house. The old pump, 
purchased in 1866, was taken down, sent to New 
York, there thoroughly repaired and made to con- 
form with a new pump, both of which were set up 
by Worthington, giving two 5,000,000 gallon du- 
plex pumping engines. As their combined capacity 
is much larger than is necessary they are used 
alternately about one month at a time, rendering 
overhauling and repairs very easy. A new 30-inch 
main was laid to the reservoir, thus duplicating the 
entire pumping facilities of the city. 

In 1875 the three ponds above mentioned were 
connected with each other by conduits. Fresh and 
Little Ponds having a conduit of brick and wood 
with a sectional area of 10.55 sq. ft. and about 
4-5ths of a mile long. Spy and Little Ponds were 
connected with a 36-inch iron main about 900 ft. 
long. Both of these conduits are provided with 
the necessary gate-houses. On the borders of Lit- 
tle Pond and adjacent to the brick and wood con- 
duit a collecting basin or natural filter was con- 
structed, the water of the pond being of a boggy 
nature. It is an excavation 45 ft. by 50 ft. in size, 
in gravel and sand, walled on the sides, —the con- 
duit making one side and connecting with it by 
four openings. This excavation is covered with a 
series of brick arches, footed on iron beams resting 
on stone piers, the arches being covered with earth; 
a manhole in the center affords access when the 
water is low. The entire cost of the works up to 
November, 1877, was $1,672,592.29. 





CONCERNING STREET CLEANING. 





“Where all the dirt comes from,” that in a very 
short space of time covers the paved streets of cities 
several inches in depth is almost as inexplicable as 
“where the pins all go to.” The principal source 
is supposed to be the accumulation of wagon 
wheels in passing over unpaved streets, to be de- 
posited on the paved ones. Certain it is that in 
Chicago the dirt had accumulated in such quantities 
since the last cleaning by the contractors, that in 
order to get to the street cars on some of the streets, 
“paths” such as are made in winter time were shov- 
eled out wherever the residents did not choose to 
walk to the nearest crossing, or pay for carting the 
mud away from the front of their dwellings. Al- 
most everywhere, however, to attempt to reach the 
sidewalk from the cars was to go to the ankle in 
the nastiest description of filth. The mud is bad 
enough, but the dust is worse and one day’s warm 
dry wind is sufficient to set great clouds of it in 
motion to the great detriment of one’s personal 
comfort and health, both indoors and out. 

This is the season of the year when the street 
cleaning problem presents itself to City Councils, 
and the continued impecuniosity of City treasuries 
is this season suggestive of retrenchment in this de- 
partment, and it is probable that in some places 
the citizens will be compelled to do their own street 
cleaning. A Detroit contemporary suggests the ex- 
tension of the ordinance which compels the clear- 
ing of snow from the sidewalk, to cover the dirt 
and dust of summer, from the lot front to the mid- 
dle of the street and give the police the same juris- 
diction in the latter as in the former case. This 
method might work very well if the law was rigidly 
enforced but from our own ¢xpérience in living on 
a street where vacant property was held by non- 
residents, and no matter how well our own sidewalk 
was cleaned of snow, yet we had to wade through 
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long stretches in front of the unoccupied lots, where | 
no ordinance was ever enforced. We have not 
much faith in the Detroit idea, and believe that it 
would result in tne usual victory that is obtained 
by the selfish, stubborn, and shiftless portion of the 
community. The Cleveland plan is the contract 
system and $28 per mile is paid for cleaning 52 
miles of streets about five times a year. The Buf- 
falo Committee lately visiting Cleveland did not 
like the system of that city and have reported 
against it. Chicago is being partially cleaned but 
no provision is made for the season unless the new 
scrip becomes good for the payment of the hoe and 
shovel brigade, and it is not improbable that the 
duty of keeping the street clean in front of their 
houses will become imperative on the people of this 
city and the problem of “how to do it” be partially 
worked out here during the present season. 
























































THE RECONSTRUCTION OF ERIE. 





The Erie Railway was sold on Wednesday, April 
24, to ex-Governor Morgan, representing the Eng- 
lish capitalists interested in the road, who have 
been for a long time endeavoring to bring about a 
reorganization. If no .further hitch in the legal 
proceedings occurs, there is a prospect of a termina- 
tion at no distant day of the complicated and long- 
continued difficulties under which the line has 
labored. A new company is to be formed, into 
which the holders of shares in the old company 
will be admitted on the payment of an assessment, 
—six dollars a share on the common stock and 
three dollars on the preferred. This will give a 
cash capital of $6,336,000 at the start, provided all 
the shareholders accept the privilege, and will leave 
the nominal capital stock where it is, at $86,536,910. 

The funded debt of the company amounts to up- 
wards of fifty-four million dollars, and is of numer- 
ous classes. First we have the six per cent. ster- 
ling convertible bonds, $4,457,714 in amount, and 
the first consolidated mortgage bonds, bearing seven 
per cent., $12,076,000. The former became due on 
the first of September, 1875, and were then made 
exchangeable for the latter, but were not all ex- 
changed. The two classes of bonds are to be treated 
as one, and are to bear seven per cent. interest; but 
a part of this interest is to be funded in like bonds, 
which are to draw interest from Semptember 1, 
1877. This funding project we understand to refer 
only to the coupons now unpaid, all coupons here- 
after maturing to be paid in cash. We have, then, 
as the first obligation of the new company, seven 
per cent. interest on about eighteen million dollars 
of bonds which will mature in 1920. 

The holders of second consolidated mortgage 
bonds, $14,400,000, and of convertible seven per 
cent. gold bonds, $10,000,000, are to fund all their 
coupons up to and including that for December 1, 
1879. This will create a new debt of $8,300,000, 
which is to bear interest at the rate of five per 
cent. from December 1, 1877, until the 1st of June, 
1883, and thereafter six per cent. For both classes 
of the bonds whose coupons are to be thus treated, 

new six per cent. second mortgage bonds are to be 
issued. This would make the interest obligations 
on the first and second mortgage bonds about §1,- 
675,000 a year until the end of 1879; $3,140,000 a 
year from 1880 to the middle of 1883; and $3,223,- 
000 thereafter. Besides the debts mentioned above 
there are five mortgages, amounting to about thir- 
teen millions, on which the interest, at seven per 
cent., is paid regularly. This, added to the amounts 
mentioned above, will still leave the gross interest 
account below $2,600,000, for two years. As the 
net earnings above operating expenses are usually 
two million dollars in excess of that sum, there is 
an excellent prospect for dividends hereafter on the 
preferred stock. 

In the re-organized company certificates repre- 
senting one-half of all the amount issued are to be 


menced on the new canal-lock at the Sault. Al- 
ready the contractors are getting everything in 
condition, and ere long the tap of the hammer will 
be heard again. When work was suspended last 
fall, 10 feet in height of masonry was completed 
on the south side, and 20 feet on the north side. 
The walls, when finished, will be 391g feet in 
height. The total length of masonry, from end to 
end, will be 717 feet; total length of lock chamber, 
515 feet; width of lock chamber, 80, but narrow- 
ing down to 60 feet at the gates. The total rise in 
the lock will be 18 feet. The method of letting 
water into the canal will be something new. Here- 
tofore valves have been placed at the bottom of the 
gates, and operated by cranks above. In this in- 
stance the gates will be solid. Running the whole 
length of the lock, and terminating outside of the 
inner gates, are two tunnels, eight feet square, and 
about four feet apart. The water being let into 
these tunnels, comes into the lock chamber through 
oblong holes, thus giving a steady rise to the vessel 
and doing away with the surging backward and 
forward, as by the old method. What kind of 
valves will be used to prevent water from entering 
and running out has not yet been decided upon. 
There are two sets of gates at each end, some 
twenty feet apart, but the outer ones will be used 
only as guard gates. Water power and a Turbine 
wheel will be employed to open and close the 
gates. The wheel will be situated at the eastern 
end of the lock, and a pipe extending to the west- 
ern end will furnish the power. The gates at the 
western end will be worked by continuous power 
supplied from the,eastern end. The wheel is to be 
so arranged that it can be used to pump the water 
out of the lock when repairs are necessary. Niches 
are to be left in the side walls at intervals, in which 
will be iron posts, to which vessels can tie their 
ropes. There is one improvement connected with 
the extreme western end that cannot. be over esti- 
mated. In the old canal there was considerable of 
a bend around toward the rapids. As the canal 
was narrow at the entrance, it was extremely difti- 
cult to enter without doing damage. Last August 
government engineers commenced to extend the 
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retained by trustees, who are to have the power of | that of locating and constructing a pipe line to 
voting upon them, and continuing to hold them | take water, from the Orinoco River, 3 miles inland 
until the dividend has been paid for three consecu- | and 285 feet high to a stump mill at the out crop 
tive years on the preferred stock. The real owners | of a rich quartz vein, the mill having been built 
of the shares so retained will be entitled to any 
dividends declared in the meantime. The object 
of this measure is, no doubt, to maintain a steady 
control of the corporation, and guard against con- 
tests for the management. If the present scheme 
is successful in putting an end to the long and 
scandalous chapter of mismanagement and robbery 
that has disgraced the history of the company, it 
will have accomplished a great work. The pres- 
ent indications are highly favorable—Eerchange. 


























































there in the disappointed expectation of get- 
ting water by sinking a slope to a moderate depth 
on the vein. The paper was fully illustrated Dy 
profile and sketches showing how the work was 
done. 

The line was laid with 4-inch and 5-inch cast- 
iron pipes and with wooden troughs 7 inches wide 
by 6 inches deep, two Worthington Duplex pumps 
were used to operate the line, one located at the 
River and the other 5,800 feet from it. The starting 
point in both the preliminary and final surveys was 
the second pump. In fact the whole plan grew 
out of the remarkable advantages afforded there 
for delivering the water on top of a high plateau 





THE SAULT CANAL. 





In two or three weeks, operations will be re-com- 


through a comparatively short discharge pipe. 
The first pump discharged through a pipe 464 feet 
long, with a lift of 160 feet, into troughs which 
followed the contour of the hills, with a falling 
grade of 3.10 per 100 ft. Before reaching the sec- 
ond pump two ravines were crossed by means of 
inverted siphons. In calculating the heads for these 
the wide differences between the formule of Weis- 
bach, Eytelwein and others became very apparent. 
The comparison of these formule and notes on 
Kulter’s formule for open channels formed a very 
valuable and interesting feature of the paper. Mr. 
John Bogart remarked that the paper was one of 
very great interest and that it brought out some 
points upon which engineers are in great need of 
practical information. A paper by Gen'l. Theo. 
Ellis, which he had read at the New Orleans meet- 
ing of the Am. Soc. of Civ. Engs., showed the same 
unsatisfactory results in a comparison of formulzx 
relating to the flow of water in small channels. 

Mr. Henry C. Lewis made some remarks in re- 
gard to a deposit of coal in Montgomery county, to 
which he had referred at the meeting of the Club 
held March 16th. Upon visiting the locality he 
had found it one of very great interest. The de- 
posit of coal does not occur at the lower boundary 
but toward the centre or upper centre of the Meso- 
zoic red sandstone. The sandstone has a flat dip 
southwest and shows a low anticlinal fold. Mr. 
Ingham remarked that there are several questions 
connected with the Mesozoic formation which are 
of very great importance and which it is hoped will 
be solved by the present geological survey of the 
State. The formation is broken up by numerous 
trap dykes which are often accompanied by miner- 
als of economic importance. In many places the 
sandstone has been forced up into dome shaped 
folds, where the trap dyke has not reached the sur- 
face. Such was the case at the Sellersville tunnel 
and was the cause of very great expense to 
the Northern Pacific Railway. 

Mr. Percival Roberts Jr., called the attention of 
the Club to some notes on an “Empirical formula 
for estimating the strength of wrought-iron beams, 
channels, etc.” 

Mr. Roberts thought the formula might be found 
convenient for making rough calculations on account 
of its simple form. 

Considerable discussion followed in regard to 
the various reasons for variation in the strength of 
manufactured iron, methods of testing, ete. 

Mr. Bogart called especial attention to the work 
of the U. 8. Board for testing iron, steel and other 
metals. Congressghas appropriated, and the Board 
has expended nearly ene hundred thousand dollars. 
A clause in the Act creating the board provides 
that it shall cease when the appropriation shall have 
been spent. The Board have gone through enor- 
mous preliminary labor and have cleared the 
ground for effective work. If Congress refuse now 
to continue the appropriation and the Board is 
dissolved, the work already done will be measurably 
lost and a new Board would have to go through 


south line of the canal in a straight line due east 
and west, commencing at the upper guard lock, and 
extending 2,500 feet westward. The north side will 
not be altered. This improvement when completed, 
and the channel dredged out, will enable vessels to 
enter without trouble. It is estimated that to com- 
plete the entire work at the Sault will yet cost 
$500,000. In the last estimates the engineer 
called for $300,000, but at present only $175,000 
have been placed in the appropriation bill pending 
before Congress. There is money enough on hand 
now to last several months. 





ENGINEERS’ CLUB OF PHILADELPHIA. 





At the last meeting of the club the Secretary read 
a paper by Mr. Wm. F. Biddle, entitled “ Notes on 
the Location and Construction of a Mining Water 
Works in Venezuela.” The work described was 
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THE MINNEAPOLIS EXPLOSION. 


From these analyses of Pennsylvania anthracite, 
given in Mott's Chemists’ Manual, we obtain the 
following as the average composition : 



























The terrific explosion of the Washburn flouring 
mill at Minneapolis, on the evening of the 2d inst., 
whereby eighteen lives were lost, and about one 
million dollars worth of property destroyed, brings 
into appalling prominence a new and very common 
source of danger in the community. While it now 
appears from published statements, that the knowl- 
edge of the inflammable and explosive nature of 
grain-dust is not new to many people, yet it may 
well be considered a new revelation to the world at 
large, and as opening up new fields for chemical in- 
vestigation. The statement of eye witnesses of the 
Minneapolis explosion is to the effect that the im- 
mense roof of the Washburn mill was raised fully 
700 feet into the air, and in corroboration of the 
force of the exploding gas, pieces of the roof were 
transported to St. Paul, fully seven miles distant. 
The investigations of the Chicago newspaper report- 
ers have elucidated the fact that it has been known 
to mill owners and operators that the dust with 
which their buildings is pretty constantly filled, 
was inflammable and explosive, and that constant 
care had to be exercised in the ventilation of rooms 
and the exposure of lights, to avoid accidents. 

The general public, however, have always looked 


We are indebted to the courtesy of Ira E. Clark, 
C. E., of the City Engineer's office, Cambridge, for 
the sketch of the water works of that city, which 
we publish this week. Several gentlemen connec- 
ted with Water Works in various parts of the coun- 
try are preparing similar articles, and we trust that 
we may hear from many more, as otherwise it will 
be the labor of many years to compass the subject. 


89 per cent. 
- 


carbon, 2.7 per cent. hydrogen, 1.7 per cent. oxy- 
gen, .7 per cent. nitrogen and 5.6 per cent. ash. 
These coals have an average heating power of 
14463 thermal units, a specific heat of .241 anda 
calorific intensity of 4911 deg. F., or 1.6 times that 
of pine slabs. The products are 12.22 pounds. 


The evaporative power per pound of fuel is as 





follows:—pine slabs, 4.42 pounds of water, dry 
wood 7.43 pounds, Ohio coal 12.57 pounds and 
Pennsylvania anthracite 13.41 pounds; water sup 
plied at 100 deg. F. 

Summarizing the calorific power of pine slabs is 
64.5 per cent. of that of dry wood, 87.1 per cent. of 
that of Ohio coal, and 34.8 per cent. of that 
of anthracite; the calorific intensity of slabs is 
84.6 per cent. of that of dry wood, 64.8 per cent. of 
that of Ohio coal, and 63.2 per cent. of that of an- 
thracite. 

Assuming that a cord of pine slabs weighs 1800 
pounds, these at $1.15 per chord, Ohio coal at $3.44 
per ton (2000 pounds) and anthracite at $3.67 per 
ton, are equally cheap, provided the combustion be 
perfect. 


QUEBEC WATER WORKS. 





We publish this week a first installment of the 
description of the public Water Supply of Quebec, 
Canada, which on account of the unusual profile of 
the line of conduit, the pressure on the pipes con- 
sequent on a head 486 ft. above low water, the 
climatic conditions, and some other peculiar fea- 
tures, cannot but be of interest to Water Works 
Engineers and Contractors. Our information this 
week is drawn entirely from the report of Mr. 
Baldwin, the Engineer of the Works; for most of 
what is to follow we are indebted to C. Baillarge 
C.E., Chief Engineer of the City and of the Water 
Works, who in answer to the list of questions sent 


out some months since, has very kindly and at a But the dense clouds of unconsumed carbon to 





upon flouring mills as very harmless institutions, 
and unless the introduction of the new patent pro- 
cesses of preparing flour have engendered new ele- 
ments of danger, their history has nothing to show 
to the contrary that need cause alarm. The Min- 
neapolis accident, however, will naturally awaken 
fears, which will not be allayed until thorough in- 
vestigation by scientific men has revealed the ele- 
ments of danger and provided a means of preven- 
tion of such appalling catastrophes as the one we 
are called upon to record. 


considerable outlay of time and labor given us very 
full answers, which will be published verbatim, as 
we do not see how to improve on them. We have 
the plan and profile, with illustrations of the few 
structures connected with the Works, almost ready 
for the ligthographer, and will issue the three page 
sheet containing them next week. 

We will improve this opportunity to inform any 
parties who may desire extra copies of any issue, 
that previous application must be made, as our files 
being now exhausted we keep no back numbers on 
hand. 
























SOME CITY ENGINEER ELECTIONS. <erieceeneeeeneeraneaaneeeane 
PINE SLABS AS FUEL. 








The bummer element having obtained possession 
of the Milwaukee, Wis., Council, has been making 
a clean sweep of the city offices. Among the 
changes is that of City Engineer, Moses Lane, who 
has a national reputation as an engineer, especially 
in matters relating to Water Works and sewerage, 
having been superseded by H. J. Hilbert, a Mil- 
waukee Civil Engineer. At the same time and at 
the same strictly party vote, Geo. A. Abert was 
appointed Commissioner of Public Works in place 
of Jacob Velten. 

The newly elected officers have qualified and are 
exercising the functions of their respective offices. 


The general use now made of pine slabs, in the 
Northwest, as a steam generating fuel, results from 
their apparent cheapness. But that their use is 
economical may be questioned. Their cheapness 
may be only apparent. 

A series of careful weighing s, made the past year 
reveals in pine slabs, as commonly used a moisture 
of 31.2 per cent. 

The composition of wood, thoroughly dried, ac- 
cording to Chevandier is, approximately, 50 per 
cent. carbon, 6 per cent. hydrogen, 41 per cent. 
oxygen, 1 per cent. nitrogen and 2 per cent. ash, 
Hence, in one pound of perfectly dry wood, there 
are 7,793 thermal units. But pine slabs have 31 
per cent. hygrometric moisture, leaving as available 
for work but 69 per cent. of wood substance, or 
5,377 thermal units in one pound. 

Assuming perfect combustion, the weight of the 
gaseous products of one pound of dry wood is 8,449 
tbs. with a specific heat of .253, requiring 2.135 
thermal units to raise the temperature of these pro- 
ducts 1 deg. F. Then 3650 degs. F. is the tempera- 
ture of combustion. 

The weight of the direct products of pine slabs 
is 69 per cent. of that of dry wood, or 5.83 pounds; 
and but 5031 thermal units are available for raising 
the heat of the gases. To raise the direct products 
of combustion 1 deg. F., 1,621 thermal units are re- 
quired, giving as the temperature of combustion 
3105 deg. F. or 84.6 per cent. of that of dry wood. 

Prof. T. G. Wormley’s analysis of Ohio coals (see 
Ohio Geological Report, 1870), gives as the average 
composition, 74 per cent. carbon, 5.8 per cent. hy- 
drogen, 12.6 per cent. oxygen, 1 per cent. nitrogen, 
1.5 per cent. sulphur, 1.5 per cent. ash and 3.6 per 
cent. water. These coals then have an average 
heating power of 13555 thermal units, a specific 
heat of .248 and a calorific intensity of 4786 deg. 





In consequence of the very extensive engineering 
operations connected with the Cleveland, O., via- 
duct and other public works in that city, the elec- 
tion of the City Civil Engineer for the ensuing 
year, became the important local question. Two 
candidates were in the field. B. F. Morse, the in- 
cumbent for the past year, and a Mr. Rawson, both 
of whose claims were warmly urged by their re- 
spective friends. The vote stood 20 to 14 in favor 
of Mr. Morse, who has won a host of warm friends 
by his able and faithful services in the past, and 
the result is the cause of considerable satisfaction 
to the Cleveland people, if the opinions of the lead- 
ing newspapers are any index. 





We are pleased also to note the re-election of C. 
McLennan as Village Engineer of Hyde Park, a 
suburb, but which is in fact a part of Chicago. Mr. 
McLennan is an engineer by nature, and to a clear 
brain and unerring judgment unites the benefits of 
& rare mathematical faculty, which has been further 
trained in one of the best of our Universities, and 
these qualifications combined with a fearless integ- 
rity, and untiring energy have given him a 
well merited claim to the important office which 
he administers. gaseous products is 11.42 pounds. 





F., or 1.5 times that of pine slabs. The weight of 


be seen arising from the chimneys of our slab-fed 
furnaces show such a loss of power as may make 
coal, at a much higher price, the cheaper fuel. 
The furnaces are generally designed (if designed at 
all) for the consumption of coal; and every me- 
chanic knows or should know, that a much larger 
grate and heating surface is necessary that wood 
may do its greatest work. 


Some one has well said that the profits of many a 
I J 


manufactory flies with the smoke. 


We say nothing of the loss arising from the de- 


posit of soot and the formation of pyroligneous 
acid. 


The use of slabs as a fuel is of questionable econ- 


omy, unless the furnace be designed for their com- 


bustion. 





Retyrne on the decision of four of our City 


Judges as to its legality, some more of the city 


scrip has been floated in the market, but it is not 
a comfortable currency to have anything to do 
with, and a man with his wallet full of it does not 
enjoy the feeling of independence that the owner 
of fewer “ ninety cent dollars of our daddies ” pos- 
sesses in making purchases, while the tradesman 
sells cautiously until he has discovered the quality 
of the currency to be offered for his goods. 








OBITUARY. 





Died, April 30, at Houston, Tex., of malarial fever, 
at the age of 68, Derastus Harper, Civil Engineer, 
and one of the early settlers of Chicago, having 
come here in 1846. He was awarded a gold medal 
by the Mechanic’s Institute of this city, as engi- 
neer for the first float-bridge, swing-bridge and 
iron-bridge built here. He was also a member of 
the Common Council, and served in the capacity of 
Superintendent of Public Works for five years, at 
a time when that office combined Poor Master, 
Health Officer, Lumber Inspector, and Surveyor. 
He was:the first to raise the grade of the streets, 
and was actively engaged in the construction of the 
Washington-street tunnel. He invented and pat- 
ented a car-coupler which is extensively used in 
the South. During the past eight years he has 
been engaged in building railroads in Texas. 





Tue intelligence of the sudden death at Rio 
Janeiro of Prof. Cuartes F. Harr, Chief of the 
Geological Survey of Brazil, will be received with 
regret. He was one of the most active and accom- 
plished men in the service of American science, 
and his name has been honorably associated with 
the records of progress in this direction. Prof. 
Hartt was born at Fredericton, New Brunswick, in 
1840, and graduated at Acadia College, Nova Sco- 
tia. He studied with Agassiz from 1862 to 1865, 
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was built near the old one 85 ft. by 61 ft. in size 
with an L, one part of which, 72 ft. by 45 ft., was 
of brick, for a boiler-room, and one part, 99 ft. by 
45 ft. was of wood for a coal shed. The engine- 
house proper is large enough for three of Worth- 
ington’s duplex pumping engines, two of 5,000,000 
and one of 8,000,000 gallons capacity. 

A brick conduit, 48 inches in diameter, was 
built, 770 ft. long and ending about 25 ft. below 
the surface of the pond connecting the pond with 
the well-room in the engine-house. The old pump, 
purchased in 1866, was taken down, sent to New 
York, there thoroughly repaired and made to con- 
form with a new pump, both of which were set up 
by Worthington, giving two 5,000,000 gallon du- 
plex pumping engines. As their combined capacity 
is much larger than is necessary they are used 
alternately about one month at a time, rendering 
overhauling and repairs very easy. A new 30-inch 
main was laid to the reservoir, thus duplicating the 
entire pumping facilities of the city. 

In 1875 the three ponds above mentioned were 
connected with each other by conduits. Fresh and 
Little Ponds having a conduit of brick and wood 
with a sectional area of 10.55 sq. ft. and about 
4-5ths of a mile long. Spy and Little Ponds were 
connected with a 36-inch iron main about 900 ft. 
long. Both of these conduits are provided with 
the necessary gate-houses. On the borders of Lit- 
tle Pond and adjacent to the brick and wood con- 
duit a collecting basin or natural filter was con- 
structed, the water of the pond being of a boggy 
nature. It is an excavation 45 ft. by 50 ft. in size, 
in gravel and sand, walled on the sides,—the con- 
duit making one side and connecting with it by 
four openings. This excavation is covered with a 
series of brick arches, footed on iron beams resting 
on stone piers, the arches being covered with earth; 
a manhole in the center affords access when the 
water is low. The entire cost of the works up to 
November, 1877, was $1,672,592.29. 


and subsequently accompanied the former in his 
journey on the Amazons. In 1870 Prof. Hartt pub- 
lished “The Geology and Physical Geography of 
Brazil,” —a work containing the results of observa- 
tions made in three separate visits to the coast- 
regions. In 1875 he was appointed Chief of the 
Imperial Geological Commission; since which time 
he has been engaged in prosecuting the Geological 
Survey of the Brazilian Empire. For the last six 
months he was occupied in preparing a report of 
the researches and collections made by himself and 
assistants, Messrs, Derby and Rathbun, in the work 
of the Survey. His death occurred March 18. 


to extend their distributing pipes, so that in May, 
1865, when the works were purchased by the muni- 
cipal corporation, the city was very generally sup- 
plied with pure, though rather hard water. At the 
time the works were purchased it was found that 
the two pumps were inadequate to supply as large 
a quantity of water as was then demanded by the 
consumers. The pumps, however, had performed 
most excellent service, and compared very favor- 
ably with all others used for like purposes, reflect- 
ing much credit upon Mr. Worthington, their in- 
ventor. 

The reservoir was also too low to give sufficient 
head to supply the highest houses in the city; it 
was, therefore, decided to rebuild the reservoir, 
making it higher and also to add another. The 
additional height of the reservoir, however, not 
being sufficient for the high service, a stand pipe 
was decided upon. A new duplex Worthington 
engine was added of 125 horse power, capable of 
pumping 5,000,000 gallons in 24 hours. The water 
was brought from the pond through a 36-inch iron 
main (it having previously been brought through 
an open conduit) to the well room in the engine 
house passing through grated iron strainers. A 
new 24-inch main was laid from the pump to the 
stand-pipe, from whence it was discharged either 
into the reservoir or distributing pipes. 

The stand-pipe was of heavy boiler iron, riveted 
together, 5.42 ft. in diameter, with an overflow about 
31 ft. above the reservoir, emptying into it, 7. ¢., the 
reservoir. It has since been built higher, and as 
existing it is 43.96 ft. from the reservoir coping to 
the ove: flow, and is 46.66 ft. from the same level to 
the top of the standpipe. The standpipe proper 
rests on a granite block foundation, and is protected 
by a building around it, circular in form, 13 ft. 
outside diameter, running to 10 ft. in diameter at 
the top. The first section of the building is of 
brick, surmounted with a granite belting, above 
which it is of wood, with an ornamental top and 
railing, resembling the Doric column. A spiral 
staircase ascends on the inside to the top, affording 
a fine view of the surrounding country. 

As was above stated, the old reservoir was inade- 
quate, both for head and quantity of supply. ~Ac- 
cordingly it was raised five feet, and a new reser- 
voir of the same height but less capacity was built 
adjacent to the old. As now existing, the two com- 
bined are 343 ft. by 170 ft. in size and 15.13 ft. 
deep, holding when full 5,375,321 gallons. On the 
bottom and sides of both, 20 inches of clay pud- 
dling was laid, then 4 inches of concrete. The sides 
slope 1.3-1 and are paved with granite blocks 8 in. 
thick, laid in cement. The coping,which is 3 ft. high 
and 2 wide, rests on these blocks with a post found- 
ation for the outer edge in some places. The reser- 
voirs are divided by a partition wall 3 ft. lower 
than the coping. Each reservoir is supplied by a 
24-inch pipe from a well-room connected with the 
standpipe. The top of the embankment is 7 ft. 
wide besides the coping, there being 3 ft. of walk 
and 4 ft. of sodding. The outside of the embank- 
ment is a sodded slope 1.25-1, to the capping of 
the retaining wall 8.37 ft. below the reservoir 
coping. This retaining wall is of stone, varying 
from 6.5 ft. to 23 ft. in height, and is of an average 
width of 7 ft., according to the slope of the hill 
outside the reservoir. The distance from the out- 
side of the reservoir coping to the outside of the 
retaining wall capping is uniformly 23 ft. The top 
of the reservoir coping is 86.35 ft. above mean low 
water (tide), and is 35.19 ft. above high water in 
Fresh Pond. 

Nearly all of the above improvements were super- 
intended by J. G. Chase, Esq., then City Engineer. 
In 1873 it was found that the pumping resources, 
consisting of the two old Worthington pumps and 
the one added in 1866 were inadequate for the then 
rapidly increasing population of the city. Con- 
tracts were made, and a new brick engine-house 


A BRIEF SKETCH OF THE CAMBRIDGE, 
MASS, WATER WORKS. 





The first attempts at supplying the city of Cam- 
bridge with water, other than by means of wells, 
or small reservoirs in the streets for the extinguish- 
ing of fires, was made by the Cambridgeport Aque- 
duct Company, a corporation chartered in April, 
1837, by act of the General Court of Massachusetts. 
The company laid a log pipe 3 inches in diameter 
from a series of springs in the then adjoining city 
of Charlestown, now Somerville, to a reservoir in 
the easterly part of Cambridge known as the 
Lowerport. The reservoir was 40.5 ft. in length by 
20.5 ft. in width; depth unknown; and when full 
was about 27 feet below the fountain head. But 
very few distributing pipes were laid from this log 
main through intersecting streets, and it only sup- 
plied adjacent property owners. 

On the 20th of May, 1852, the General Court of 
Massachusetts, having been previously petitioned, 
passed an act chartering a certain corporation to be 
known as the Cambridge Water Works. The cor- 
poration or company was composed of several 
prominent business men of the city, but for many 
reasons negotiations for the construction of the 
works were not commenced until the year 1855. A 
contract was then made with Gardner Warren, Esq., 
comprehending the entire construction of the works, 
i. e., as far as they were then proposed to be built, 
and John H. Blake, of Jersey City, N. J., was 
chosen consulting engineer. On the 2ist of July, 
1855, ground was first broken. The sources of sup- 
ply which the charter empowered the company to 
use were three ponds known as Fresh, Little and 
Spy Ponds. The first of these was situated partly 
within the city limits, and was to be the principal 
source of supply, the other two were about a mile 
distant. The water shed of the first was found to 
be about 1,200 acres, and its area at high water 190 
acres. The water shed of all these combined was 
given as 5,000 acres. The company proposed to 
construct the pumps, engines, etc., on the borders 
of Fresh Pond, necessary to raise 300,000 gallons 
of water, but to be capable of raising twice that 
amount, through a 12-inch main to a reservoir on a 
hill 2,300 feet distant from the pumps, and 73 feet 
(about) above the pond; said reservoir to be 165 
ft. x 165 ft. in size, and 10 ft. deep, paved with 
stone laid in cement, and ot a capacity of 2,000,000 

gallons. 

The pumps actually employed were manufac- 
tured by H. R. Worthington, Esq., and were the 
first of the kind ever used. They were erected in 
a brick building 40 ft. by 25 ft., with an adjoining 
boiler room 29 ft. by 39 ft., were two in humber, 
with pump cylinder 11 in., and steam cylinder 16 
in. in diameter, and their capacity was 300,000 
gallons in ten hours, each. 

The distributing main from the reservoir was 12 
in. in diameter, and the contract called for 1,000 
supply pipes of pure tin with composition cocks. 
It was afterwards found, however, more economical 
to use galvanized iron pipes—the same that are 
used by the city at the present time. 

After one or two financial embarrassments the 
company obtained a firm footing, and were enabled 





CONCERNING STREET CLEANING. 





“Where all the dirt comes from,” that in a very 
short space of time covers the paved streets of cities 
several inches in depth is almost as inexplicable as 
“where the pins all go to.” The principal source 
is supposed to be the accumulation of wagon 
wheels in passing over unpaved streets, to be de- 
posited on the paved ones. Certain it is that in 
Chicago the dirt had accumulated in such quantities 
since the last cleaning by the contractors, that in 
order to get to the street cars on some of the streets, 
“paths” such as are made in winter time were shov- 
eled out wherever the residents did not choose to 
walk to the nearest crossing, or pay for carting the 
mud away from the front of their dwellings. Al- 
most everywhere, however, to attempt to reach the 
sidewalk from the cars was to go to the ankle in 
the nastiest description of filth. The mud is bad 
enough, but the dust is worse and one day’s warm 
dry wind is sufficient to set great clouds of it in 
motion to the great detriment of one’s personal 
comfort and health, both indoors and out. 

This is the season of the year when the street 
cleaning problem presents itself to City Councils, 
and the continued impecuniosity of City treasuries 
is this season suggestive of retrenchment in this de- 
partment, and it is probable that in some places 
the citizens will be compelled to do their own street 
cleaning. A Detroit contemporary suggests the ex- 
tension of the ordinance which compels the clear- 
ing of snow from the sidewalk, to cover the dirt 
and dust of summer, from the lot front to the mid- 
dle of the street and give the police the same juris- 
diction in the latter as in the former case. This 
method might work very well if the law was rigidly 
enforced but from our own experience in living on 
a street where vacant property was held by non- 
residents, and no matter how well our own sidewalk 
was cleaned of snow, yet we had to wade through 
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much of the preliminary work again. In the 
meanwhile we will go on for years groping in the 
dark for the knowledge which the Testing Board is 
organized to procure, these years being marked 
at short intervals by disastrous blunders of engi- 
neers, architects, builders and mechanics. On the 
other hand if the Board is sustained the knowledge 
obtained will be conducive to the great material 
interests of our people and it will enable us to 
design and execute works creditable to ourselves 
and to American engineering. Upon motion of 
Mr. Ingham a committee was appointed to me- 
morialize Congress, asking a continuation of the 
work of the U. 8. Board for testing metals. 
Cnas. E. Bruin, Secretary. 





THE APPRENTICE IN THE PATTERN- 
SHOP. 





BY C. GRAHAM SMITH. 
Past President of the Liverpool Engineering Society. 

When it was considered that no engineer or architect 
is properly qualified to design cast-iron structures with- 
out having a definite idea of the manner in which pat- 
terns are constructed and castings made we feel that it is 
unnecessary to apologise for introducing this subject to 
our readers. ‘This crait rightly takes a high position 
among the trades. To be a good pattern-maker de- 
mands no ordinary degree of intelligence, the power of 
skilfully handling tools, and work both of a manual and 
mental nature. It behooves young men therefore on 
entering the pattern-shop to respect 2nd appreciate at 
their proper worth the men following this calling. So 
far as work is concerned, the articled pupil or ordinary 
apprentice ought to make himself subservient to 
the foremen and journeymen, with whom he may 
come in contact. 

On entering the shop the new apprentice as a rule, 
will be placed under one of the best men and expected 
to work in accordance with his direction, It is to the 
interest of the pupil to do all in his power to command 
the respect of this man, whom it must be remembered 
is paid by his, employers to do his day’s work and not 
to teach the apprentice. The latter must therefore 
make up to him by his services for any loss of time 
which may be occasioned in teaching him how to han- 
dle his tools, and how to become generally acquainted 
with the routine of work. This is necessary in order 
that the journeyman may show as good a day’s work as 
other men who are unburdened by the charge of an ap- 
prentice. There are many little duties, which done 
spontaneously tend to harmonize the relationship exist- 
ing between journeyman and apprentice, and which, 
with a little watchfulness and tact may be performed 
in a most gracious manner, Screws, nails, or sand-pa- 
per may be required from the stores, or the glue-pot 
may require reheating. These and numberless other 
matters of a like nature should be watched for and per- 
formed with alacrity and good-will. It is useless for 
the apprentice to pretend that he is above these minor 
duties, for as a matter of fact it will be some little time 
before he is fit to perform others of more importance. 
He may rely upon it that as soon as he is competent to 
do werk requiring skill and care, the journeyman will 
not fail to avail himself of his more developed capaci- 
ties and find some other means of getting his screws or 
nails. It is to the latter’s interest to do so, for if the work 
is being performed by the “ piece,” his money-earnings 
will be larger, or if, as is more often the case he be work- 
ing ‘‘day-work” he will make a greater show for his 
time by employing his apprentice to the best aivantage. 
The apprentice will not only be indebted for his teach- 
ing but he will often require the use of tools which it 
would be out of the question for him to purchase. A 
pattern-maker’s tools are his idols, and one of the first 
duties the tyro must learn is to return all tools to their 
owners properly sharpened and ready for immediate 
use, and above all things he should be careful not to 
leave them kicking about his bench after having made 
use of them. A good workman always keeps his tools 
sharp and otherwise in a proper condition, 

A few pounds judiciously expended will purchase the 
tools that an apprentice is likely to require, but of course 
if he proposes to become a journeyman, he must add to 
this stock from time to time and as not unfrequently 

















happens it may become in time a most valuable collection. 
The following will possibly be found sufficient for any one 
who proposes remaining but ten or twelve months at 
this class of work:—1 cross-cut saw, rather widely set, 
so as to be useful for all purposes, 1 tenon saw, I trying 
plane, 1 jack-plane, 1 smoothing or hand-plane, 1 rab- 
bit plane, 1 spokeshave, 1 set of chisels, 1 set of inside 
and outside gouges, 1 two-foot rule, 1 oil-can, an oil- 
stone for sharpening his flat tools, and two or three fin- 
ger-slips for gouges, a pair of tradesman’s compasses, 
inside and outside callipers, and one or two squares. 
The turning tools he may for the most part manufacture 
by grinding down old files. There are other tools of a 
more costly nature the use of which he will frequently 
require, such as a brace and bits and “ hollows and 
rounds” for working rounds and fillets, but if he in- 
gratiate himself by becoming and gentlemanly behavior 
into favor with the men he will experience no difficulty 
in borrowing these whenever he may wish to do so. 
The apprentice should early learn not to be disheart- 
ened by failures. It is only natural that after six 
months he should turn out very rough work when com- 
pared with that of the journeyman of six or sixteen 
years. He should endeavor however to make his work 
as nearly perfection as his abilities will allow, and 
should on no account try to polish up bad work with 
sand-paper or to cover up its imperfections with putty 
or paint. A good workman seldom employs sand- 
paper except when stretched over a cork just to give a 
finishing touch to the various portions of the pattern be- 


fore fixing them in place. Under any circumstances it’ 


should be used sparingly and only after the work has 
been properly shaped with the edge tools. Nothing 
looks more slovenly than to see ill-finished work sand- 
papered and puttied. The apprentice before actually 
commencing to make patterns must thoroughly under- 
stand and have just a conception of the manner of putting 
the patterns in the sand and getting them out again. 
On starting to make a pattern his first question to him- 
self will then be, how will it be best to mould this? 
And the answer much governs the form the pattern 
should take. It requires great care on the part of the 
pattern-maker in selecting the proper course as after the 
pattern is made the moulder seldom has any choice in 
the matter. 

It is quite impossible here to describe the method of 
proceeding with complicated forms, but.it may never- 
theless be well to say something of a simple emample, 
and from it endeavor to point out how to proceed with 
those of a more intricate nature. Let the example be a 
simple round cylinder with a hole through its centre. It 
is at once evident that were it not for the hole the pat- 
tern might be cast by employing two boxes and making 
the parting in the sand so as to divide the cylinder into 
two equal portions thus leaving an impression of half 
the pattern in each box. The hole through the centre 
cannot be moulded in this manner. This brings us to 
the consideration of the question of “cores.” Two 
small circular pieces termed ** prints ” are placed on the 
pattern in the position of the extremities of the required 
hole. These Jeave their impression in the sand so that 
a core may be laid in. A core consists of sand mould- 
ed at the required shape of the hole so that on putting 
the boxes together we have the hollow cylindrical 
mould with a core of sand running through its centre of 
a diameter corresponding to that of the required 
hole. The metal being run in and the casting cooled 
down, it is only necessary to knock out the core of sand 
and the cylinder is complete with the hole through the 
centre. This is the same principle on which the most 
complicated forms are obtained. The interior of a lo- 
comotive cylinder and the intricate steam and exhaust 
ports are taken out in much the same manner as that 
just described. Small cores are usually made in boxes 
of wood in which the sand is moulded to the required 
form and then baked in an oven specially constructed in 
every foundry for this purpose. Large cores are made 
in various other ways but these must be seen to be un- 
derstood. The apprentice will do well to devote any 
spare time he may (have to watching closely foundry 
operations. He will then become conversant with the 
practice of this department and learn to make his pat- 
terns so they may easily be removed from the sand. 

In making the patterns the drawings must not be fol- 
lowed implicitly. Sufficient ‘‘draw ” must be put on to 
enable the patterns to be got out of the sand. Slightly 








oe 


over one-sixteenth of an inch in a foot is generally 
sufficient for this purpose, but when the exact form of 
casting is not of great importance, or when portions of 
prints are to be filled up by the moulder, more may be 
given with advantage. Those portiors of the castings 
which have to be tooled must have additional metal put 
on in the pattern, to be afterwards taken off by the ma- 
chine. Patterns must likewise be made somewhat 
larger than the finished casting in order to allow for the 
contraction of the material in cooling. Experience 
teaches the amount to be allowed for each description 
of work, but one-tenth of an inch to the foot is gener- 
ally considered to be about the proper thing for cast- 
iron. With steel and brass a somewhat greater con- 
traction takes place and so an allowance of about 3-16ths 
of an inch to the foot becomes necessary. The shaking 
necessary to loosen the pattern in the sand previous to 
its removal somewhat increases the size of the mould, 
and this is usually sufficient when dealing with small 
work to provide for the contraction of the material in 
cooling, so that patterns of small size are as a rule made 
as nearly as possible in accordance with the dimensions 
shown on the drawing. 


The wood mostly employed in pattern-making is yel- 


low pine. It is a soft, easily worked, straight-grained 


timber. Thoroughly seasoned wood should alone be 


employed in every portion of a pattern. If this fact be 
overlooked, the pattern will shrink and twist and it may 


become perfectly useless. For small work and where a 


large number of castings are required to be made teak, 


mahogany, or bay-wood, and plane-tree are generally 
the woods used. Patterns of this nature are usually 


coated with a varnish made by dissolving shellac in 


spirits of wine or naptha. Yellow pine patterns when 
made of properly seasoned wood ought to be painted. 
This prevents them from absorbing the moisture from 
the sand while in the mould and preserves them against 
atmospherical influences. Foundry operations are like- 
wise facilitated, as when treated in this manner they 
part trom the sand more readily. If an extraordinarily 
large number of castings are required from the same 
pattern soft white metal is employed for small castings, 
or a casting is taken from the wooden pattern if the 
form will admit of it, and afterwards used for subse- 
quent castings. In this case the allowance for contrac- 
tion on the wooden pattern must be double that given 
in this article. 
O_o 


THE QUEBEC WATER WORKS. 





The following extracts are from the Report of Pre- 
liminary Examination made by the Engineer, Geo. R. 
Baldwin, to the Mayor of Quebec, April 3, 1848 :— 

Dear Sir: In compliance with your communica- 
tion dated July rst, 1847, requesting that I should re- 
pair to Quebec for the purpose of investigating the 
practicability and cost of supplying that city with pure 
water, I commenced a reconnoissance of the neighbor- 
ing streams on the 11th of August following, to ascer- 
tain their relative capabilities and facilities for furnish- 
ing the requsite supply. 

Owing to the severity ot the winters, nearly all the 
minor streams in the vicinity of the city are arrested in 
their course by the entire congelation of the waters— 
and remain in that state during the greater part of that 
season ; rendering them unsuitable for furnishing an 
uninterrupted supply, unless artificial reservoirs of great 
capacity were constructed to hold some four months’ 
provision of water. As the coldness of the climate 
rendered the small streams unsuitable, there remained 
for examination only the two larger rivers, the St. 
Charles and Montmorenci; neither of which presented 
any apparent objection, either in regard to their eleva- 
tion, quantity or purity of their waters, or in regard to 
the distance to which it would be necessary to convey 
the water by artificial means. Therefore, considering 
these scources sufficient in every respect, surveys were 
made to ascertain the practicability and cost of an 
aqueduct which should terminate in the city on the high 
ground at the junction of Scott street with St. Lewis 
road, where a reservoir could be constructed of ample 
height for forcing the water into every house in Quebec, 
and probably to supply the lower,portions of the cita- 
del enclosure. o, 

The bountiful and salubrious waters of these two 
rivets at once discouraged any thought of abandoning 
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them for a nearer supply by means of steam or water | the main branch, they followed down its winding course 


wer, which, although it might result in a cheaper through a swampy district, covered chiefly with larch 
method of supplying the city, should not, to tollow the | wood for about two miles, when their route was direct- | 
recent examples of some of our large cities, on that ac- | ed towards the south-west, across the country to the | 
count alone to be preferred. | head waters of the eastern branches of the Saluriski 


j 


CHARACTER OF THE ST. CHARLES AND MONTMORENCI | River; thence following near the crest of the eastern 

RIVERS. | watershed of that river for fifteen miles, until, at a dis- 

tance yarying, as estimated on the sketch, from two to 

four miles from the Montmorenci, the party came to the 

source of the Huron branch of the River St. Charles, 

at a point twenty-three or twenty-four miles from 
Quebec. 

The head of the Huron River is among the moun- 
tains, and very near the source of the sixty feet branch 
of the Montmorenci, already noticed. The Huron here 
descends according to estimate, one thousand one bun- 
dred feet in a distance of two and a half miles, follow- 


Although neither of these rivers were explored by | 
myself much above the points at which the water would 
be taken, if taken at all, it may be well to allude to 
them, giving such casual information as was gathered 
from different individuals, and other sources; in par- 
ticular that part acquired from a journal kept by Wil- 
liam Ware, Esq., deputy provincial surveyor, who 
made, in the year 1837, an exploration of the sources of 
the Montmorenci, Saluriski and the Huron branch of 
the St. Charles, for Peter Patterson, Esq., the present 










| ply might be taken. 





ing the bases of steep and lofty mountains, covered with 
spruce and birch timber. Here occured another severe 
frost on the 21st of September. From this river a di- 
vergence was made into the parallel valley of the before- 
mentioned branch of the Montmorenci, and following 
that’stream the party soon intersected their upward track. 

From this condensed account of the river region tra- 
versed by Mr. Ware, we are to infer its character to be 
such as would be likely to furnish the purest of wa- 
ter; little liable to be animalized with visible or invisi- 
ble animalculz, or become very rapidly unwholesome by 
stagnation. 































proprietor of the Beauport Seigniory. It appears by 
this journal that the country, after reaching a point 
twelve or fifteen miles north of Quebec, was then ina 
state of nature, and that it was with difficulty that he 
with his Indian assistants could penetrate that inhos- 
pitable region, having to carry provisions for their sup- 
port during their absence. Mr. Ware ascended the 
Montmorenci, and at about eleven miles from Quebec 

(as measured on the sketch of his route accompanying 
the journal) he passed a mill-stream on the right bank, 

and at thirteen miles another small stream on the same 
side of the river, carrying a mill, (Priest's); at fifteen 
miles one of the main branches of the river diverges to 
the left, having a breadth of sixty feet, aud a course 
nearly north, its origin being among the mountains, in 
close proximity to the source of the Huron branch of the 
St. Charles, the two streams running side by side for 
about five miles, within one mile of each other. This 
stream drains a strip of country equal to about sixteen 
square miles. At twenty-four miles from Quebec, ac- 
cording to the sketch, the Montmorenci has smooth 
water for about two miles, at a place called the “ Great 
Fishery,” where the immediate banks are low ; but the 
mountains are near, and covered with mixed wood. At 
twenty-seven miles, near the head of another great fish- 
ery, where the water is smooth, the riyer is divided into 
two main branches, each draining a country about 
twenty-eight miles long, by six or seven miles wide. 
Mr. Ware followed the eastern branch, (Snow River), 
which is very precipitous in its course, originating at 
Snow Lake, twenty-one miles from the Forks. It rises 
in that distance, according to his daily estimate of the 
inclination of the stream, about sixteen hundred feet. 
The country on each side of this part of the river, like 
that for twelve miles below the Forks, was greatly 
broken into mountains, varying from nine hundred to 


The very great descent of the streams, so 
little interrupted by smooth or gentle currents, makes 
it certain that the water would arrive in the greatest 
purity at the points where it would be taken and con- 
ducted by an aqueduct to the city. And the inhospita- 
bleness of the region, made so by the extreme barren- 
ness and roughness of its surface, would forbid its be- 
ing used to any extent for agricultural purposes. 

I was informed by persons who knew the country 
about the sources of the River St. Charles, that the 
small western branch of that stream had its rise like 
the Huron, and wound its way like that river amoung 
the mountains. The western branch passes through 
Lake Larron, just before the junction at or near the 
head of Lake Charles. Lake Larron is said to be very 
deep. and embosomed in the mountains. 


the eastern shore for an extent of a mile or two is com- 
paratively low and covered with wood. 

































Lake St. Charles is a very long lake, divided near 
the middle by narrows, with high ground on the west ; 


East of this 
the country becomes elevated, and forms a portion of 
that range of primitive hills which Lieut. Baddely R. E., 
has described as ‘commencing at Cape Tourment, thir- 
ty miles below Quebec, on the northern shore of the St. 
Lawrence, where it forms a conspicuous dome-shaped 
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the lake during floods, and before reaching the quick 
water at the outlet, has been deposited where it is now 
Should the flood water, as it flows throdgh the 


} 


found. 
lake, act upon this sediment, it would be conveye 
down the River St. Charles, and be a source of annoy 
ance by being carried through the aqueduct to the city 
were there not a subsiding reservoir to arrest it, con 
structed at Lorette, or some other point, where the sup 
The east side of the lower divis- 

ion of the lake is said to be bounded by a rocky o1 

hard shore, except about half a mile next above the 
outlet, where there is an extensive swamp running back 
to the foot of the high land, about two miles distant. 
The west shore of the lake, below the narrows, was rep 

resented to be high, with the exception of a patch of 
hard bottom land, about one quarter of a mile wide 
from the lake, at the Inn, which is annually flooded to 
the depth of six or seven feet, as is the swamp on the 
opposite shore of the lake, for a short time during the 
freshets in the spring of the year. 

The ice of the feeders of this lake does not float down 
in floods, but is dissolved in place by the warmth of the 
water and sun; neither has the water the power to 
break up and force down the outlet of the lake the ice 
formed in the lake itself. We have, therefore, nothing 
to fear from the action of ice on any artificial works to 
be erected at the head of the aqueduct. 

The west shore of this lake has been occupied for 
manv years, and there can be enumerated now, April 3, 
1848,within two ranges of lots, thirty-eight families, 

On my visit to the place our route lay along a road 
which crossed the outlet where the bottom land 
about a mile wide. 


was 
The river, at that point had a ve- 
locity of about one mile an hour, and a level of about 
seven feet below the surface of the road and bordering 
forest. This low ground, which extends, perhaps with 
some interruptions of high ground, to the head of the 
rapids at Lorette, is periodically flooded, like the swamp 
on the lake. 
serpentine. 


The course of this part of the river is very 
A distance of seven miles by this course is 
said to be three miles longer than a straight line. The 
velocity of the current here is such thata canoe left to itself 
would float down the seven miles in about five hours. 
There are but few shallows where the water is reduced 
in depth to one and a half or two feet; and the width 
varies from eighty to one hundred feet. The fall is so 
little, according to the representation of others, that a 
dam could be made at Lorette, which would flow the 
lake aud turn it into an immense reservoir, from which 
any deficiency could be supplied in a natural flow of the 
river during an extreme drought in summer, or, what is 
more likely to happen, a prolonged frost in the winter. 
Instead of building a high dam at Lorette, the same ef- 


















































three hundred feet in height, the highest mountains be- 
ing atthe Forks. At the Forks he found the hard wood 
to terminate. Above, the growth consisted of small 
spruce, balsam and white birch; the moss covering 
everything on the surface of the country, much of which 
was entirely divested of the soil. Ateleven miles up 
Snow River he passed a stream coming in from the 
east, which seemed to have connection with a large lake, 
discovered from the top of a mountain, about three 
miles distant from the river. This stream yielded 
about one-third of the water flowing in Snow River, be- 
low the junction. 

While at Snow Lake on the r2th September, he re- 
marks, that it rained and snowed throughout the night, 
and on the 15th of September, the party being still at 
the lake, ice was formed in their drinking cups. The 
Lake is about seven and a half miles long, ranging near- 
ly north and south ; the eastern shore is low, while the 
western is covered with mountains, rising from three 
hundred to six hundred feet. Two miles north of the 
north end of Snow Lake, which point he designates as 
the source of Snow River, the party came to a lake two 
miles long and three quarters of a mile wide, supposed 
to have connection with Mal Bay (Malbaie) River. 

From the south end of Snow Lake the party passed 
across the country in a westerly course six miles to the 
west and main branch of the Montmorenci, the timber 
of spruce, balsam, etc., and of the worst description, 
varying in quality according to the elevation of the 
country. At about three miles from the lake, a small 
branch of the Montmorenci was crossed, running north. 
Some other minor branches were afterwards crossed, 
two of them running north another south, Reaching 









headland, trends away to the westward in a series of 
consecutive mountains and valleys ; the former holds a 
course nearly parallel to the St. Lawrence, and preserv- 
ing an average distance from it of ten or twelve miles. 
Beyond this line of demarkation to the northward for 
many miles, no ‘land of promise’ for the settler is met 
with; and the semi-civilized Indian traverses this in- 
hospitable region, in the pursuit of the moose and the 
caribou, consoled by the reflection, that here, at least 
for many years to come, his wanderings will suffer little 
interruption from the white man. 

“ The highest of this range is considered not to ex- 
ceed two thousand feet of altitude ahove the St. Law- 
rence, but usually falls much short of it. The country 
which it traverses has been explored, but by no indi- 
vidual possessed of sufficient geological knowledge to 
allow him to describe the rocky masses met with, in 
language sufficiently scientific to be intelligible to the 
initiated. However, an examination of those off-spurs 
and boulders which lie nearest the town, has led those 
who understand the subject, to infer, that granite, 
granitic gneiss, mica slate, (rarely) ; syenite, syenite- 
gneiss, horneblende slate, and primary greenstone, are 
the species of rocks which most prevail.” 

The upper part of Lake St. Charles is said to have a 
depth of one hundred feet ; its western shore is rocky, 
with deep water, while the eastern has shoaler water 
with a sandy bottom. The lower division varies in 
near the shore. 


finer part of the debris of the primitive district above, 
which has been brought through the upper division of 


of the intermediate portions of the river. 





depth from ten to twenty feet, excluding the shoal parts 
The bottom is composed of sand and 
mud ; the latter an extremely fine sand, probably the 


fect would be produced by deepening the shoaler parts 


But this 
would not beso desirable a course to pursue as the 


other, on account of the greater liability of having the 


water made turbid by abrasions from the banks of the 
stceam between the lakeand dam. A high dam would 
tend to remedy such a result by causing a diminished 
current; but, on the other hand, the bordering low 
ground would be flooded oftener, and to a greater depth. 

Between Lake St. Charles and the above mentioned 
road the River Jaune, a large tributary of the River 
St. Charles, enters from the north, having a developed 
course, ‘including the two main branches, of about thir- 
teen miles. On this tributary are located three lakes, 
Lake Beauport, Segamite, and St. Sebastani. The first 
is the largest, and distant four or five miles north-east 
of Lake St. Charles. 

There is another stream that rises about two miles 
west of Lake Larron, from whence it sweeps round 
towards the west, returning into the St. Charles, after a 
course of some ten miles, not far above Freeman’s dam 
at Indian Lorette. 

On the 12th of August, I examined the lake water 
taken up ina boat from the middle of the lake; its 
color was of the purest white, and pertectly sweet to the 
taste; but when the river water was examined at Lo- 
rette, after a few rainy days that followed a long season 
of dry weather, it had a slight tinge of yellow, like bog 
water, with a taste a little astringent, but such as to be 
scarcely discernable. It was stated by the inhabitants 
at the inn, that the lake water has at times a yellow or 
reddish color, caused probably by bog water, or the 
wash of the swamps. 
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A sample of the Montmorenci water, taken up on the 
11th of August, at Mr. Patterson’s dam, top of the Great 
Falls of Montmorenci, was as white, sparkling, and as 
free from all bad taste as that of lake St. Charles, but 
apparently many degrees colder, 

Another sample of the Montmorenci water was taken 
up on the 8th of September, at a point about a mile 
above the Three Falls; the river having been affected 
by some six days of rain that intervened between the 
rith of August and 8th of September. This sample 
had a higher color of the Log, or swamp, than any one 
of the nine samples left with Professor Silliman, for 
analysis. 

Sample No. 5, taken up September 24th, at Mr. Pat- 
terson’s Bridge, at the head of the the Great Falls, was 
a large one of about two anda half gallons, it was much 
less tinged by the bog than No. 4. 

A large sample, No. 6, two and a half gallons, was 
obtained at the east end of Freeman’s Dam, at the head 
of the Rapids at Indian Lorette, where it is proposed 
to tap the river for supplying the aqueduct. This sam- 
ple was very nearly of the sametint of sample No. 5. In 
taking this up it was observed that there were numer- 
ous white particles carried along in the stream, both 
upon and below its surface; I took these particles to 
be sawdust, and as they could be seen before they 
reached the mouth of the bottle, most of them were 
avoided in taking up the water. 

In all these samples, from No, 1 to No. 6, inclusive 
with the exception of the sawdust, there was scarcely a 
particle having the character of sand or mud, to be de- 
tected by the naked eye. They were all perfectly trans- 
lucent, and only tinted yellow, as before mentioned. 
Frequent analyses of the bog or peat water have of late 
been made by the most experienced chemists and physi- 
cians of the United States, and they all assert the harm- 
lessness of these colored waters. 

As to the sufficiency of the St. Charles and Montmo- 
renci, independently, yielding at all times a full supply 
of water for any probable increase of the city for fifty 
years to come, after what I have seen and learnt from 
reputable persons, concerning the flow of these rivers 
I have nodoubt. The Montmorenci is the largest of 
the two rivers. In comparison with the St. Charles it 
bears more the character of a mountain torrent, sud- 
denly raised to its maximum, and as quickly reduced tu 
to its minimum discharge, but probably furnishing 
more water at all times. The St. Charles, on the con- 
trary, (if we confine the remark to that division of the 
river below Lake St. Charles), has considerable con- 
stancy, and does not, in the greatest freshets, rise more 
than eight feet at the Lake, and probably not more than 
three or four feet on the dam at Lorette. I was so well 
satisfied as to the capability of either of the two streams 
to supply a population of 100,000, or even 200,000, that 
I took no particular pains to measure their discharges. 
I roughly estimated, however, that the Montmorenci 
when it was first visited, on the 11th of August; at 
which time it was stated to be, by those who well knew 
the river, very nearly at its lowest stage. The dis- 
charge then must have been equal to one hundred and 
fifty cubic feet—perhaps two hundred cubic feet—per 
second, The discharge of the St. Charles, at Indian 
Lorette was probably about two-thirds as much at that 


time. 
(To be continued.) 
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THE CLEVELAND VIADUCT. 





CITY ENGINEER'S REPORT. 


To the Honorable City Council : 

GENTLEMEN: I respectfully submit for your con- 
sideration the following, in reference to the iron work 
of the Viaduct: Bids were advertised for, on general 
specifications, for the ironwork of the Viaduct. Par- 
ties bidding were asked to submit plans of ‘their own, 
with the prices for the same. There were also plans 
made by the city, which all parties were asked to bid 
upon. After the bids were received and compared, and 
an examination made of the different plans, it was 
found, as is generally the case when different parties 
submit plans and bids upon them, the competition is so 
great that in order to make a low bid, they make their 
plans too light. It was found, also, that the plans fur- 
nished by the city were equal, if not superior, to any of 
the: others submitted, because they were gotten up 
without regard to competition. It was therefore de- 
cided to reject all the proposals first submitted, and re- 
advertise for bids on the plans made by the city, after 
making some alterations in them. 

The following is a synopsis of the bids last received 
and from which the award was made: 


ENGINEERING NEWS. 


eee 
Ce eg FOE aT  ee eTnee Pere eee RR Te RS eee ee eee ee nn re eo eras = 


Claflin & Sheldon ...ccck cee cciceece $109,970.00 

’ Keystone Bridge Company.......... 110,117.55 

| King Iron Bridge Manufactory....... 123,683.00 
Hubbard, Eddy & Smith............ 125,619.90 
Clatk, Reeves & Co... cisccovccsscce 140,91g.00 
Leighton Bridge C mpany........... 144,505.00 


The contract was finally made with Messrs. Claflin 

& Sheldon, of this city, they being the lowest bidders at 

| about $110,000, which everybody thought was a very 
low figure. Had they not taken the work, it would 
have been awarded to the Keystone Company of Pitts- 
burgh, they being the next lowest bidders. They man- 
ufacture all their own iron, and all of their bridges in 
Pittsburgh. The mechanics of this city would have re- 
ceived very little, if any benefit by letting the contract 
to outside parties; but, as it happened, parties residing 
in Cleveland were the lowest bidders, and, as a conse- 
quence, the work is being all done here, employing for 
six or eight months, from seventy-five to one hundred 
men, which is certainly very desirable for our mechanics 
in these hard times. 

The prices per pound which these parties get for fur- 
nishing the materials and work varies from four to five 
cents per pound. The draw being the most expensive 
part of the work, will cost from four and a half to five 
cents per pound. The contract provides that the city 
may make any changes in the manner of constructing 
any of the roadways, sidewalks, supports, or details of 
iron work which do not materially change the general 
contour, as represented upon the plans, or as specified, 
and if any changes are made that will increase the cost 
of the work the contractors are to be paid the actual 
cost and ten per cent. additional. 

The iron work of the draw is now planned to carry a 
live load of one hundred pounds per square foot of 
roadway, which is given by several of the best authori- 
ties on bridge construction as a proper amount for city 
bridges. 

The draw being 332 feet long, the widening of it 10 
feet, would make 3,320 square feet of roadway at 100 
pounds per square foot, which is 33,200 pounds or 166 
tons more live load than the draw is at present propor- 
tioned to carry. Now, it would not answer to put this 
additional load on the present trusses and table, as 
now planned because it would reduce the factor of safe- 
ty below what it ought to be, and make a bridge that 
all teams would have to walk over. Then it follows 
that when the live load is increased 166 tons the whole 
draw in every part of it should be increased in a proper 
proportion to make it of equal strength with the pres- 
ent design. 

I have had as careful an estimate made as time would 
permit of increased amount of iron, etc., required in the 
draw and turn table, to make it, when widened, of 
equal strength with the original design. The extra 
amount of iron will amount to about 135 tons or 270,- 
000 pounds. 

In widening we had to make an entire change in the 
floor beams and in the mode of construction of the 
chords. 

These chords instead of being made of channels and 
beams, will have to be made of plates and angles, so 
that 270,000 pounds of iron, in place, at 43 cents will 
cost $12,825.00; 3,320 square feet of floor, $600.00; 
total, $13,425.00. Add ten per cent., $1,342.50; total, 
$14.767.50. 

This is the amount that I thought would widen the 
draw, according to the present contract, and I so stated 
to the Board and contractors. - 

The contractors claim that the balance of the iron 
originally figured on the draw, amounting to some 420 
tons, on account of the increased size and the expensive 
manner of putting it together, will add 3% of a cent per 
pound to the cost of the 420 tons, or say $3,150, and 
this item accounts largely for the difference between 
their proposition and my estimate. 

The cost to the city of the iron-work in the draw with 
the proposed addition at $18,500 will be about 4 6-10 
cents per pound. Respectively submitted, 

B. F. Morsz, City Civil Engineer. 

Resolved, That the Board recommends to the City 
Council that it authorize the Board of Improvements to 
enter into a contract with Messrs. Clafin & Sheldon for 
widening the draw-bridge in accordance with the terms 
of the original contract relating to extra work, fora 
sum not exceeding $18,500. 

To the Honorable City Council: 

Gentlemen :—I respectfully submit the cost of the 
Viaduct to January 1, 1878, and a close estimate of the 
amount to complete the same: 

Total amount expended for right of way, 

construction, etc., to January 1, 1878. .$1,679,178 86 

Amount required to complete Ensign’s 


COMTTACE. 2. cece ee cn nr ecccccessseeess 230,000 0O 
Amount required to complete Claflin & 

Sheldon’s contract....... wcecccccese 110,000 00 
Amount required to complete Lauder- 

boch’s contract (iron railing)......... 11,000 00 
Sewer for Viaduct,........ Jak en sue aes 5,000 00 
Paving, curbing, flagging, etc........... 33,000 00 
Steam engine for draw...... Siedeaewne 3,500 00 





Three flights iron stairs........00++6- se 3,500 00 
Safety-gates, watch-houses, etc......++0 2,500 00 

Paving under Viaduct, and grading Flint 
gbde Lvbcacciesuneausecy sshaamee 4,500 00 
$2,082,178 86 


May 9, 1878. 


Add for widening draw, say............ 15,000 00 
a 

Total cost of Viaduct completed...... $2,097,178 86 
Amount expended on canal todate...... 266,000 oo 
Amount required to complete canal..... 8,000 oe 


Dredging properly chargeable to canal... 10,000 00 
Amount authorized for sinking railroad. . 


CSREES: oe ce cinnciccncase Ceecsececes 250,000 00 





: $2,631,178 86 
Total amount authorized by law for Via- 
duct, canal and sinking railroad tracks 2,700,000 oo 


— —  -__ 


Dee TR ov ce cciccss eves cndawhe 68,821 14 
B. F. Morse, City Civil Engineer. 
AMERICAN INSTITUTE OF MINING ENGI. 
NEERS.— NOTICE OF THE ANNUAL 
MEETING. 








The Council of the Institute has accepted the courte- 
ous invitation of the Iron, Coal and Manufacturers’ 
Association of Chattanooga, Tennessee, and has de. 
cided to hold the annual meeting in that city, beginning 
Wednesday evening, May 22d, the regular date of the 
meeting being anticipated in accordance with the au- 
thority given by the Institute at the last regular meet- 
ing. 

The President of the Association has, with the co- 
operation of his associates, arranged a most attractive 
programme of excursions. 

A trip down the Tennessee River is contemplated, 
amid the magnificent scenery of the rapids where the 
river cuts through the Cumberland Mountain, stopping 
at the Dade Coal Mines, among the largest in the South, 
thence to South Pittsburgh, where the Southern States 
Coal, Iron and Land Company, Limited, are putting up 
two 20-foot furnaces, and to the mines of iron and coal 
in the neighborhood. 

There will also be an excursion to the Roane Iron 
Works, at Rockwood, passing on the way some fine 
mines of red fossiliferous iron ore. Another excursion 
is arranged to pass through the hematite ore districts of 
Georgia and Alabama, when opportunity will be offered 
to visit the Woodstock, Stonewall, Tecumseh and 
Cherokee Furnaces. Of historic interest are the bat- 
tle fields of Chickamauga, Missionary Ridge and Look- 
out Mountain, to which excursions can be made. 

Chattanooga can be reached from Washington wa 
the Washington City, Virginia Midland & Great 
Southern, the Atlantic, Mississippi & Ohio, and the 
East Tennessee, Virginia & Georgia Railroads ; from 
Louisville, Ky., via the Louisville & Great Southern 
Railway, and from St. Louis va the Nashville, Chatta- 
nooga & St. Louis Railway. 

The Virginia Midland Railroad offers tickets to mem- 
bers from Washington to Chattanooga and return at 
$31.35, which may be procured at 601 Pennsylvania 
avenne, or at the Baltimore & Potomac Depot, Wash- 
ington, from the 18th to the 21st inst. 

The Nashville, Chattanooga & St. Louis, and the 
Louisville & Great Southern Railroads offer excursion 
tickets to members to Chattanooga and return at three 
cents per mile each way, and the Louisville, Cincinnati 
& Lexington Railway offers tickets to members from 
Cincinnati to Louisville and return at $5.00. 

The hotel charges in Chattanooga will not exceed 
$1.50 per day, and members can be entertained at 
private houses if they prefer. It is expected that a 
large number of ladies will attend the meeting and take 
part in the excursion. 

It is desirable that it should be known in advance 
how many expect to attend the meeting and by what 
route they will go. Members are requested therefore 
to give notice to the Secretary of their intention to at- 


tend the meeting. 
Members are also requested to notify the Secretary 


of their intention to read papers at this meeting. 
Tuomas M. Drown, Secretary. 
Easton, Pa., May sst, 1878. 
or 
THE VENTILATION OF TUNNELS. 





The ventilation of tunnels of ordinary length, in 
which the worst air is to be met, is in general a sim- 
ple matter as compared with the ordinary ventilation of 
coal-mines. It is only, in genergl, @ question of whether 
or no some means (as in the case of Mr. Tomlinson’s 
screens) cannot be devised for ventilating without go- 
ing to the expense of putting up a fan, as for all tunnels 
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under, say, ten miles in length, the draught produced 
by properly proportioned fans will be quite sufficient. 
In tunnels of extreme length, as will be seen farther on 
the problem is a more serious une. The ventilation of 
ordinary tunnels is primarily a more simple matter than 
that of coal-mines, both because of the absence of the 
many splits necessary in sending or drawing air through 
a mine, and from the absence of fire-damp. 

The fact simply is that a tunnel being a long tube 
with no sharp angles except at the shafts, air can be 
drawn through it with comparatively little drag from 
friction. This is, of course, especially applicable to 
arched tunnels, where the surface has not the irregu- 
larities incidental to a tunnel driven through solid rock 
however well the sides of the latter may be trimmed. 

André says: “Air, being a highly elastic body, 
will press equally upon every part of the rubbing surface; 
the pressure being constant the friction must yary as 
the surfaces in contact; also the pressure being every- 
where the same, it follows that the total value of the 
friction will increase as the extent of the rubbing sur- 
faces increases. From the latter fact, it follows: 

“1, That fora given section of air-way the resist- 
ance due to friction will increase as the length of the 
way. 

“2, The value of the resistance due to friction will 
be different for different forms of section. Evidently 
the form which has the least perimeter will offer the 
least extent of rubbing surface—the best form, there- 
fore, being the circular; for instance, a square in which 
the distance from side to side is 1 has a perimeter of 4, 
while a circle with a diameter of 1 has a circumference 
of 3.1416. 

“3, The resistance: due to friction in a single air-way 
of a given area is less than that due to the friction in 
several air-ways having collectively the same area. 
That is, there is less friction in drawing air through a 
tunnel having an area of 500 square feet than in draw- 
ing the same quantity of air through two tunnels hav- 
ing each an area of 250 square feet. 

“ Now, it is evident that if the velocity of the current 
be doubled, we practically double the extent of the rub- 
bing surface, since in a given time we pass twice the 
quantity of air through the same way; in other words 
we double the length of the column to be propelled 
through the way in the given time; but this doubled 
moving surface that is, the surface of the column of 
air, passes over the fixed surfaces, #. é., the sides, roof, 
and floor of the tunnel, with a double velocity ; and this 
double velocity is found to double the friction. So that 
the double velocity will double the friction of double 
the quantity, the result being a fourfold increase of the 
original resistance or the resistance before the velocity 
was doubled. That is, the original velocity being 1, 
the new velocity will be 2 and the resistance 4. Or we 
have the rule that the resistance due to friction in- 
creases as the square of the velocity. 

‘ Specifically, the value of the resistance, or, what is 
the same thing, the amount of force requisite to over- 
come it, is always expressed in what is called ‘ head of 
air '—#. e., the height of a column of air, of the same 
density as the flowing air, sufficient to exert the 
force, This ‘head’ may be readily converted into 
inches of water, as indicated on the water-gauge. 
The head is always expressed in feet, and as the 
weight of ft. of air at 60° Fahr. is 0.0765 Ib., and that of an 
inch of water is 0.036 lb., which will give a pressure 
of 5.2 lbs, to the square foot, we have only to 
multiply the head found by 0.0765 lb., the pressure of 
afoot of air, and to divide the product by 52 Ibs., the 
pressure of an inch of water, to find the indication of 

0.0765 

5.2 
head at once by that number. Thus, if the value of the 
friction be found to be 30 ft., the indication of the water. 


the water-gauge. As = 68, we may divide the 


‘ 30 : 
gauge for that pressure will be <3 0.44 inch 


representing a pressure of 2.28 Ibs. to the foot. 
The head will be some fraction of the product of the 
tubbing surface by the square of the velocity, divided by 
the sectional area of the tunnel cross-section. 
h represents the head, s the rubbing surface, v the ve- 
locity in feet per second, # the fraction alluded ‘to, and @ 
the sectional area of the air-way, we have 

__ ksv® 

pt” a 





Thus, if 
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The results 


tific authorities have shown the value of & for iron and | 


earthenware pipes, tunnels and other bricked channels 


of uniform section and a fairly smooth surface, to be, 
for a velocity of 1 foot a second, o.ooo1rt. The amount | 
of the friction of course varies with the nature of the| 
material and with the smoothness of the surface; the | 
above value is a mean for the channels mentioned.” 
Now, as the air drawn through a tunnel represents 


about the most favorable case possible—z. ¢., no splits, 


and, if any, but one angle at a shaft to draw or force 
air around; also (where the tunnel is arched) a smooth 
surface, and further, a surface approximating tc the cir- 
cular form, it will not be necessary for us to take into | 
consideration the question of friction. Practically it 
would be unimportant,— From Drinker’s Treatise on 
Tunnelling. 





PLANIMETER. 





[From advance sheets of Buff & Berger’s Enlarged Catalogue 
and Manual et Improved Engineer’s Instruments]. 

An instrument for measuring the areas of plane sur- 
faces, by passing a pointer around their periphery. It 
is of great convenience to all classes of engineers, and 
practically applicable to a great variety of purposes. 
To measure the areas of figures that are bounded by 
irregular lines, such as:—drainage areas ; lots bounded 
by rivers or creeks; coutour lines of ponds, etc.; to get the 
true average of observations taken at irregular intervals; 
to measure indicator and other diagrams, and for many 


other portions of engineering work. As these instru- 


ments will not only give the area of any figure, but also | 


any multiple of such area, and the sum of any number, 


or series of such multiples, at one operation, they may | 
be used to very great advantage in the calculation of the | 


| cast iron. 
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The fraction & is called the coefficient of friction, and its | years in the use of the planimeter for many kinds of 
value must be determined by experiment. 
of careful investigations undertaken by numerous scien- 


work. 





THE FLOW OF WATER IN WOODEN PIPES. 
Does the resistance in the flow of water in wood 
en pipes differ materially from that in cast iron 
ones? The extensive use now made of the Wyckoff 
pipe, for the conveyance of water in some of our 
most elaborate systems of water supply, makes the 

inquiry a pertinent one. 

If the resistance be as Weisbach states, and as 
most of our hydraulic engineers assume, the use of 
wooden pipe, for economical reasons, is not often 
desirable. 

The experiments of European engineers, Bazin, 
D'Arcy, Froude and others, show conclusively that 
the velocity of flowing water varies with the mate 
rial through which it flows. 

Weisbach states that for small pipe the function 
al resistance in wood is 1.75 that of equally smooth 
On the other hand, the manufacturers 
of the Wyckoff pipe at Bay City, Mich., and engi- 


| neers who are using the pipe assert that a slimy 


film soon forms on the interior of these pipes re 
ducing the resistance even below that of cast iron. 
Have any of our readers practically determined the 
truth? 





DIRECT ACTING OR NON-ROTATIVE 
PUMPING ENGINES AND PUMPS. 





At the meeting of the Institution of Civil Engineers, 
on Tuesday, the 26th of March, Mr. Bateman, President, 
in the chair, a Paper was read on the “ Direct Acting or 


Non-Rotative Pumping Engines and Pumps,” by Mr. 





cubical contents of solids; as in the calculation of earth- | 


work, etc. See on this point an article by Clemens 






5 \ a Ty : 
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Herschel, Esq., in the Yournal of the Franklin Insti- 
tute for April, 1874. The planimeters graduated by 
Buft & Berger are rated to read square inches of area, 
square centimeters of area, any multiple of these 
areas, and so as to give the cubic yards in any cut or 
fill, if used according to the directions that will accom- 
pany each instrument. Two consecutive measurements 
of the same area need never differ by more than 0.02 of 
a square inch; and by repeating the measurement in 
the same manner that angles are repeated with a transit 
instrument, the error of observation may be reduced to 
but a small fraction of one hundredth of a square inch 
of area. 

The above illustration represents the planimeter as 
sold by this firm, ready for use. The total length of the 
instrument is about nine inches. The graduated bar 


movements of this sort ; by this means, and by the sen- 
sible form of graduation adopted, the planimeter may be 
made to do the various operations spoken of above. 
Theory requires that the pointer d, which is moved 
around the periphery of the figure whose area is to be 
measured, the pivot 4, at the junction of the two arms 
g ’ and #7, and the main axis a 4, upon which turns the 
measuring and counter wheel c should all be in one and 
the same straight line; for this purpose: Buff & Berger's 
instrument have both the pointer d and the rear part of 
the frame which carries the rear bearing of the axis a3, 
adjustable. Each reading of the instrument consists of a 
record of the number of revolutions of the counter-wheel c 
read to three places of decimals; the whole revolutions are 
read on the wheel /, the tenths and hundredths on the 
wheel itself, and the thousandth on the vernier m 
With such simplicity of construction and of operation, 
the accuracy of work done by this instrument is one of 
the most surprising things about it. The figures given 
above in relation to accuracy of work are, however, re: 
liable, being derived from the experience of several 


g 4 can be slid in and out in a socket formed at the 
top of the frame, the thumbscrew / being used for fine 


Henry Davy, Assoc. Inst. C. E. 
The Author discu:8-d some new forms of direct act- 


ing pumping engines and pumps, as a question of rela- 
tive cost and efficiency, illustrating his arguments by 
practical examples. The direct acting engine had a 
wider sphere of application in mining operations than 
elsewhere, and experience had proved it to be the best 
type for deep mine and heavy pumping. Until lately, 
the Cornish had been the only direct acting expansive 
engine. It was very economical under favorable cir- 
cumstances, but its range of expansive working was limi- 
ted. Compound rotative engines had been made to do 
a higher duty than Cornish engines. In the early days of 
pumping, Hornblower, Trevethick, Woolf, and Sims ex- 
perimented with Compound Cornish engines in Cornwall; 
but these attempts had failed because the engines were 
single acting, and the distribution of steam led to 
great thermal loss from the cooling influence of the con- 
denser. From these and other practical defects the en- 
gines fell into disuse. To work direct acting engines 
expansively, certain conditions were necessary. An in- 
ert mass must be provided, which, by its inertia at the 
beginning and momentum towards the end of the stroke, 
should compensate for the diminishing’ pressure of the ex- 
panding steam employed in overcoming the almost uni- 
form resistance of the pump. In cylinder engines this 
involved heavy initial strains, considerable piston speeds 
and a large inert mass to render a high degree of expan- 
sion possible. These obstacles were removed in the di- 
rect*double acting compound engine. This part of the 
subject was graphically illustrated by indicator and vel- 
ocity diagrams, taken from compound and Cornish en- 
gines under various conditions of working, the results 
being tabulated. The relative cost of compound and 
of Cornish engines was next compared, and it was shown 
that thecost of the engine and buildings was less for the 
compound than for the Cornish engine. The Author 
then described certain improvements in valve gears, and 
discussed the construction of pumps and pump valves, 
advocating much heavier lifts than those commonly used. 


As examples, a 200-H. P. compound engine employed 
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underground, in forcing against a column 1,100 feet in 
height, and a 600-H. P. compound engine, actuating two 
20-inch plungers by spears, against a column of 700 feet, 
were referred to. An improved form of pump work 
was adopted to render such heavy lifts practicable and 
safe. Twenty varieties of pump valves were illustrated, 
and diagrams of the lift of pump valves, and others show- 
ing the shocks produced in the opening and closing of 
valves, were exhibited. 

In an Addendum the Author touched briefly on three 
questions of special interest in connection with the sub- 
ject of the Paper. These related to the economical use 
of steam, in regard to the degree of expansion, as to how 
greater economy might be secured, and as to the condi- 
tion of maximum efficiency 

‘ Se ite copia 


CORRESPONDENCE, 





DECIMAL ANGLES. 
Boston, MAss., April 29, 1878. 
Eprror ENGINEERING News: 

Suv: I have been much interested in reading Mr. Mer- 
riman’s valuable article in the News of April 25th, 
which forcibly exhibits the need of decimal subdivision 
in angular measurement. Instead of adopting the de- 
gree as the unit for decimalizing, as he proposes I think 
the obstacles in the way of a change would be but little 
greater practically if we should start with the centesi- 
mal grade ($4 or 0.9 of a degree), and thereby obtain 
three great advantages. 

1. The right angle pre-eminently the natural angular 
unit would be properly recoguized, and divided into 
100 grades, 

2. The circumference, the natural unit of arc, would 
be expressed as 400 grades, which accords with the 
decimal system much more nearly than does 360 de- 
grees. 

3. The subdivisions of a great circle on the earth’s 
surface would correspond with the standard of length 
as nearly as the irregular figure of the earth permits. 
One grade of longitude on the equator would be 100.2 
kilometers ; one grade of latitude at the equator, 99.5 
kilometers; one grade of latitude at the poles, 100.5 
kilometers ; the mean length of one grade of latitude 
would be 100.0 kilometers, be the same more or less, 
as future investigations may determine. 

FREDERICK BROOKS. 





Camp AT STATION O., Afril 29, 1878. 
Editor ENGINRERING NEws: 

Deir Sur:—We send you solution of problem on 
page 133: Draw AD and EA, where EA crosses FG 
is H. In ABCD find AD and angle CDA. Then in 
EDA find EA; (angle EDA =CDA-+ 90°). Then 
AH:HE = AF:EG and AH + HE = EA; whence 
HE and AH are given. Also HG and HF, and thus 
FG. Next from angle HAE, angle HAF and angle 
DAB we have angle BAF. Further, angle GEH = an- 
gle HAF, and angle GEH — DEH = angle DEG. 

Very truly yours, AXE-MAN, 





Boston, April 29, 1878. 
Editor ENGINEERING NEws : 

“ Transit” will find a solution for his problem, page 
133, as follows: Draw AK perpendicular to DC, BN 
parallel to DC, CL perpendicular to DC, produce DC to 
some pointH. Then LBC = NAB = HCB = 180° — 
DCB. AlsoAN = ABcos HCB; NB = ABsin HCB; 
KN=CL=CB sin HCB; LB = CB cos HCB. Whence 
DK = DC—(AB sin HCB — CB cos HCB) and AK = 
AB cos HC B-+C Bsin HCB. Join AE, produce AK, 
and draw EO parallel toDC. Then tan EA O = 

DK e DK 
ED+ AK?" AE =3n BAO. 

Again from E as a centre swing an are with radius 
EP = ED-+ AB, draw from A a tangent AP to this 
arc and also a normal EP. Then it is easily shown that 
AP is parallel and equal to GF the required line, which 

EP ED-+AB 


is found as follows: AE= AE =°° AEP. AP= 
AE sin AEP = GF, Q. E. D. 
Also, AEP — DEA = AEP — EAO = DEG. 
Q. E. D. 
Also, NAB — NAF = HCB — DEG = FAB. 
Q. ED. 
+ LEVEL. 





QueEBEC, CANADA, April 30, 1878. 
Epitor ENGINEERING NEws : 

I beg to send you the following solution to the pro- 
blem by “ Transit,” in your No. of the 25th ult.: 

Join AC, AE, AG and EC; in 4 ABC are given AB, 
BC, and right angled at B; we find AC and angles BAC 
and BCA, BCD (given) — BCA = ACD. In the 4 
DEC are given DE, DC right angled at D; we find EC 
and angles DEC and DCE and DCE -+ ACD = ACE 
contained by the found sides AC and CE which enables 
us to find AE and angles AEC and EAC, AE is the 
hypothenuse—produce EG to meet AH parallel to 
FG —, AEH, of which AE and EH (sum of radii) are 
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known, HA is 4Af?EH? and HA = GF the common 
tangent. In 4 AFG are known 2 sides AF and FG, 
and right angled at F; we find the angles GAF and 
AGF. In 4 AEG the,3 sides are known; we find 
the angles GAE and GEA. Now AEC— 
DEC=AED+GEA=GED the angle at the 
centre E; and GAF — GAE = EAF, and EAC — EAF 
= FAC and FAC 4+- CAB = FAB the angle at the cen- 
tre A. LAND SURVEYOR. 


CONDUITS. 





When the source of a water supply is at any consider- 
able distance from the point of distribution, the main 
conduit leading from the former to the latter is neces- 
sarily an important feature of the works. This is es- 
pecially so in the case of conduits in which the water 
runs free—that is, not under pressure. Pressure con- 
duits are comparatively simple as engineering works ; 
for having once gone to the expense of closing the wa- 
ter in an iron pipe, the shortest route may be selected 
without any restriction as to regularity of descent, except 
that nowhere should we rise above a certain inclined 
line, known as the hydraulic gradient, 

In the determination of the best route for a long con- 
duit, questions of importance will arise apart from con- 
siderations of hydraulics. If a populated district inter- 
vene, the practicability of supplying it from the conduit 
either by a detour of the same or by branch works, will 
demand careful attention. In the first place, this isa 
matter of common right; the district nearer to the 
source has prima facie the better claim to the benefits 
derivable from it. In the second place, such combina- 
tions will generally result in economy. The cost of the 
necessary addition to the works will be more than cov- 
ered by the increased revenue. 

The wasting away or abrasion of the bed of a channel 
is not due to any mechanical action of the water upon 
the smooth solid surface of the material with which it is 
formed or lined. The resistance of a smooth bed of 
solid clay to comparatively high velocities is surprising. 
The constant action of a current of water in iron mains 
fails to remove the lime whiting with which they 
are frequently lined. It is maintained by some that in 
such cases the water in motion glides over a thin film of 
water adhering to the sides of the pipe or channel and 
thus protecting it. On the other hand, the existence of 
loose particles or detached portions of the bed, or for- 
eign substances, which are liable to be rolled along by 
the current, will naturally result in wear and tear; even 
fine sand in suspension in currents of high velocity is 
probably a very active agent in abrading the bed of a 
conduit. 

Conduits for the supply of water to towns, where not 
formed of iron pipes, are now generally protected with 
a lining of masonry or brickwork, and the necessity for 
curtailing the greater velocity of the water flowing 
through them, from fear of damage to the lining, will 
be very rare. The engineer will more frequently have 
to reduce the loss of head to a minimum, and keep down 
the velocity with this object alone. If the conduit be 
lined with unprotected puddle or be cut in the solid clay 
itself, it is then advisable to confine the velocity to from 
one and a half to two feet per second at the most. 

The velocity in a conduit, when at its normal flow 
should never be low enough to permit of the deposit of 
suspended matter, or, better still, water should not, if 
possible, be admitted into a conduit in a turbid condi- 
tion. Specially designed settling-ponds should be con- 
structed; and if for other reasons it be expedient te 
place these at the town end of the conduit, the velocity 
should be high enongh to prevent deposit en route; thus 
the maximum velocity allowable will depend on the 
quality and condition of the water—Humbers Water 
Supply of Cities and Towns. 

es 


A TELEPHONE.—A modification of the telephone is 
described in the Moniteur Industriel Belge, of March 
zoth, The receiving instrumeut is in all respects iden- 
tical with that known as Professor Bell’s. The trans- 
mitting instrument is thus constructed: The bobbin of 
wire in the Ordinary instrument is dispensed with, and 
the magnetised core replaced by a bar or screw of cop- 
per. This is brought as closely as possible to the vi- 
brating iron disc. The copper is connected with one 
pole of a battery, the other pole being toearth. The 
vibrating disc is connected with the line wire, which is 
attached at the other end to the receiving instrument, 
the circuit of course being completed through the earth. 
This form of telephone will sing but will not articulate. 


May 9, 1878. 
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It is in Nature that, upon most of the lines of rail. 
way in and around London, several hundred trains are 
running daily, at intervals varying trom three minutes to 
half an hour. During some portions of the day, as 
many as seventy-five trains run through the Clapham 
Junction Station in an hour, and between goo and 1,000 
is the daily aggregate average. 


Mr. H. M. STANLEY has been elected Honorary Cor. 
responding Member of the Royal Geological Society, and 
is to receive the thanks of the Council for his African 
discoveries. He received a medal from the Society in 
1873, and is, therefore, disqualified from receiving a 
similar honor in reward for his achievements in his last 
tour of exploration. 


THE VARNA & RustTcHuK R. R. Co.—It is stated 
that the terms of peace between Russia and Turkey in- 
clude the following :—‘‘ A Rurkish Commissioner wi!) 
assist in the future organic settlement between Bulgaria 
and the Varna & Rustchuk Railway Company. There 
is therefore, observes Herepath, some hope that some- 
thing like justice will be done to this suffering company, 
whose chief misfortune is that it owns a most useful 
line of railway, a line that has been of the greatest ser- 
vice during the war, and if Bulgaria is to progress under 
the new order of things, will be of signal use to it in 
time of peace. 


A Goon deal of interest is being manifested bv officers 
of the navy and by owners and commanders of mer- 
chantmen trading with South America in the approach- 
ing survey of the Amazon river by the Enterprise. Com- 
mander Thomas C, Selfridge, who is to command her, 
volunteered his services for that duty, although his rank 
entitled him toa larger vessel. Secretary Thompson im. 
mediately accepted the offer, as his experience in super- 
intending surveys eminently qualified him for the posi- 
tion. He conducted the survey of the isthmus of Da. 
rien and others very sucessfully. 


A PROFITABLE NEWSPAPER.—The London Daily 
Telegraph issued 296.000 copies the day after the fall 
of Plevna. The paper nets $500,000 a year. Fiiteen 
years ago it was nearly dead, and, through a chattel- 
mortgage for $20 000, fell into the hands of a family of 
Jews, type-brokers, named Levy. Two of them have 
since had their names changed to Lawson, and the 
names of Mr. and Mrs, Edward Lawson appear in the 
ist of guests at the Prince of Wales’ last ball. Mr. 
Edward Lawson, a familiar face in the lobby of the 
House of Commons, is editor-in-chief. He is about 47 
years of age, and has a keen eye to a Baronetcy. 


CHEAP RAILROADS.—A well known engineer who is 
about going West to recommence building the railroad 
from Jefierson City to Osage Valley, Mo., a line of some 
550 miles, remarks that never before was there sucha 
good time as now for building railroads. So far as ma- 
terials and labor are concerned this is true. The road 
on which he is engaged will be built for less than $5,000 
a mile, while another parallel road built some years ago 
under very similar conditions as to topography and 


' character of work, cost $50,000 a mile. Our informant 


asserts that the New York Central could be built now 
at one-half the original cost, or even less. Ot other 
roads built in flush times and afterward heavily watered 
he remarks that there is scarcely a line in New Jersey 
which has cost the present stockholders less than $75,- 
000 to $150,000 per mile, whereas he would now con- 
tract to build them at a cost not exceeding $30,000 per 
mile. The unfortunate part of it is that it is just now 
impossible to raise the money to build railroads. Un- 
til prices advance it is idle to expect that capitalists will 
realize the opportunities now offered for profitable in- 
vestment in new and cheaply constructed lines. When 
they do realize it the opportunity will have passed.— 
Iron Age. + 


THE DECAY OF GRANITE. — The arrival in the 
Thames of Cleopatra’s Needle suggests to a German 
doctor some interesting remarks on the subject of the 
durability of stone monuments in northern climates. 
The Luxor obelisk, erected in the Place de la Concorde, 
in Paris, in 1836, is, it is gathered from the hieroglyph- 
ics upon it, some 3,400 years old, having stood with an- 
other still larger one before the great temple of Thebes. 
The stone is syenite granite, of a browmish-red color. 
During the last 28 years, the German doctor states, he 
has carefully examined the obelisk four times, the inter- 
vals between each of the visits being about equal, and on 
each occasion he has been struck by the extent to which 
the surface of the stone has deterioriated during a com- 
paratively short time. In 1844 the red color of the 
feldspar in the granite was distinctly visible, showing 
that the stone had not suffered by its exposure for 3,400 
years to an Egyptian climate. On each subsequent visit 
the doctor found the surface duller and lighter ; and in 
1872 it was, covered with a thin white film of kaoline, 
the last product of the decay of granite. Thirty-six 

ears, therefore, of exposure to the atmosphere of Paris 
Gus affected the stone more than the same number of 
centuries exposure to the purer air of Egypt. In the same 
way the unhewn mass of granite upon which the statue 
of Peter the Great stands in St. Petersburg has already 
been injured to an extraordinary extent by the unfavor- 
able climate of Russia, and the wgiter is of the opinion 
that the atmosphere of Londom damp and charged with 
smoke, will very soon in a still more marked manner 
injure the surface of Cleopatra’s Needle, unless measures 
are taken to preserve it. 
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HUMBER’S “WATER SUPPLY.” on the up grade toa season of prosperity such as this 


country has never yet in its history witnessed, and 
that as surely as the resources and demands of this 
broad land are in proportion to its vast area, so is 
the time coming, and rapidly, when the Engineers 
ot the country will be needed to develop these re- 
sources and provide the methods of satisfying these 
demands for better sewerage, better and more 
abundant water supply, improved ventilation of 
dwellings, better farm drainage, and increased 
means of transportation of the products of the conti- 
nent. In deference to the present condition of affairs, 





One year ago we presented to the readers of En- 
GINEERING News the only complete treatise on 
Sewerage in the English language, and the low 
price at which it was placed has been the means of 
creating a steady demand for it ever since, and the 
sale is constantly growing. Previous to the publi- 
cation of “Lathum’s Sanitary Engineering” in 
this journal, it was considered, and was, a high- 
priced book, and as such, had but a compara- 
tively limited sale in this country; it is safe to say 
that its extensive circulation through the columns 
of the News and afterwards in book form, has 
exerted a large influence for good in introducing so 
important a subject to many people who before 
were ignorant of the absence of proper sanitary 
conditions in their surroundings, and also of the 
great importance of taking some measures to im- 
prove them, besides showing them how it might be 
done most effectually. To those of the Engineer- 
ing profession who had already given the subject 
attention and study, it could not but prove an 
acceptable book of reference in a branch of the 
profession which is very rightfully claiming for 
itself the first place in the list of Engineering 
specialties, and demanding for its proper develop- 
ment the best talent in the profession. 

We have now to call the attention of Engineers, 
Manufacturers of Hydraulic Machinery, Contrac- 
tors, and Water Works Superintendents, besides 
the Colleges, to whom ENGINEERING NEws pays 
its weekly visit, to the unprecedented opportunity 
of obtaining the most valuable treatise on the sub- 
ject of paramount importance to the whole com- 
munity, viz.,a public Water Supply, that is pub- 
lished in any language. This magnificent work, 
entitled “A Comprehensive Treatise on the Water 
Supply of Cities and Towns,” is compiled and writ- 
ten by Wm. Humber, C. E., an author whose pub- 
lished works on Engineering subjects are the most 
costly in the whole catalogue of English scientific 
publications. The present Treatise is his most re- 
cent work, and is compiled from data furnished 
by his own practice and that of the most eminent 
Engineers of Great Britain, and as a book of refer- 
ence or for careful study by all who are interested 
in a public Water Supply in any of its branches 
from the first reconnaisance to its introduction 
into the dwellings and factories of a city or town— 
it is simply indispensable when its great merits 
and completeness are known. There is nothing 
superfluous in its pages, and the high rank of its 
author as an Engineer stamps its worth and gives 
it pre-eminence the world over. 

This book we are going to publish entire,—not a 
word will be omitted, not an illustration ora figure, 
if we can avoid it by careful comparison with the 
original. The type used will be large and clear, 
the paper will be made especially for it, and the 
plates will be printed on plate paper, which is a 
specially prepared paper, smooth and hard on 
one side and rough on the other, and is really a 
fine cardboard. Special care will be taken in the 
proof reading so as to have the pages absolutely 
free from errors, and every formula and figure cor- 
rect. 

The lithographed plates, of which there will be 
about 54 in our edition, will be double page, 14x22 
inches in size, and we feel quite safe in saying that 
only the most critical draughtsman will be able to 
notice any difference between the copies and the 
original. As to the class of work, the plate which 
We present our readers this week is a fair sample; 
when the same skill is exerted with the most im- 
proved appliances of the draughtman’s art, and the 
superior plate paper is used in the printing, we feel 
sure that we cannot but give satisfaction to our 
subscribers. -posed to make it better. He reasoned as follows: 

The “times” are still considered “hard” | “Our steam fire engine (one belonged to the city), 
although every indication goes to show that we are | can work at 200 pounds water pressure and the steam 


however, we have set the price of our proposed pub- 
lication at the lowest possible figure, and arranged 
the terms of payment so that persons of the most lim- 
ited means can avail themselves of the opportunity 
of obtaining a copy of this book. The terms are 
stated in our advertisement and we will adhere to 
them strictly; the Parts, as soon as published will 
be delivered to subscribers un-creased and free of 
all expense to them, and on receipt thereof in good 
order the monthly remittance will be expected. 

We are not going to stereotype this book, and 
cannot afford to risk an over-supply of copies; it 
does not need any better argument on our part to 
enforce the necessity of a prompt response by in- 
tending subscribers, as in a very short time we will 
have to arrange for the size of the edition to be 
printed, and with the issue of the first Part the 
chance for obtaining a copy at such a low price 
during the present generation, would be reduced 
to an exceedingly small limit. 

In closing we beg leave to remark that we have 
no excuses to make in taking advantage of the ab- 
sence of an international copyright law between 
England and this country; the author depended on 
the sale of the work in England and on the Con- 
tinent for his renumeration, and the publisher knew 
too well the American market to look for any profit 
in it. It is hardly probable that a full score of the 
English edition has been sold in this country, which 
at trade price is an insignificant matter to the pub- 
lisher, while at the same time not a copy of the re- 
print can pass the English Customs to the injury of 
the publisher’s home trade. The benefits which 

, will accrue to our subscribers—and we hope to our- 
selves—from the publication in a cheap form of this 
valuable work on an important subject, will out- 
weigh any scruples with regard to the moral aspect 
of the enterprise. 





ENGINEERING QUACKS. 





In these days, when engineer-pretenders abound, 
and pseudo-economy flourishes, it is easy to select 
representative work. 

Some months since, in a small enterprising west- 
ern city, it was determined to give fuller protection 
from fire, to the business portion. It was decided 
to lay about 1,400 feet of cast-iron pipe from a 
steam pump, belonging to a large manufacturing 
firm, located on the bank of the adjacent river. 
The pump was made by a well known maker and 
was well adapted for the protection of the buildings 
immediately around, but was almost utterly inade- 
quate for the work it was now called upon to do. 
The water was to be lifted 22 ft. and delivered at 
the hydrants 1,400 feet away by direct pressure. 
The city engineer decided that 6 in. pipe % in. 
thick, was the necessary thing. The thickness was 
afterwards modified. 

The pipe was contracted for, laid, and the day 
for the test came. The pumps had but one suction 
and one discharge pipe, each 5 inches in diameter, 
and was capable of delivering about 4 gallons per 
stroke. The result was, as any intelligent engineer 
will anticipate, two indifferent one-inch streams. 

It was pronounced good. But the engineer pro- 
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pump can do even better, so, if both deliver into 
the main, we can produce a heavy water pressure, 
and supply siz good streams.” 

The trial was made, the fire engine pumping 
through some 300 feet of hose into a hydrant about 
400 feet from the pump, the latter being between 
the the 

At first the pump was 
stopped by the back pressure, but soon it got at 
work—and how it worked! It did not exceed one 
hundred strokes per minute, but it worked at all 
numbers below. 


the fire engine and hydrant where 


streams were produced. 


The index of the gauge showed 
anything from 5 to 80 pounds water pressure, shift- 
ing with the rapidity of a model politician. About 
1,000 feet from the pumps two streams, not siz, 
flowed from one-inch nozzles; and these ranged 
from 20 to 150 feet horizontal throw. Every rea- 
son, but the true one,—some marvels of ingenuity, 
have been given, why the anticipated results were 
not produced. 

And it is now suggested by the city engineer that 
this efficient (!) fire protection be extended some 
3,000 feet farther. 

It may seem incredible to some that such char- 
latanism exists in our profession; but it does. Into 
the hands of such men as designed the above 
nondescript many an important work is entrusted. 
Certain failure and excessive cost result, and the 
true engineer must bear a full share of opprobrium 
then cast upon the profession. Ashtabula bridges, 
Staffordsville dams, and Rockford court houses, are 
building all over our land. 
tain. 


Their failure is cer- 


The great mass fail to distinguish the true from 
the false. In the struggle in these unsettled days 
too often quiet merit loses, and too often bluster 
and loud-mouthed braggadocio win. 

To the old and known engineer, this may be of 
little interest. He has laid the foundation and 
reared the superstructure. From 
ground, he may view, with complacency, the strug- 
gle below. But all 
and competent engineers, overshadowed and push- 


his vantage 


over our country are young 
ed aside by rude quacks and scheming humbugs. 


When the “ better time” all 
will be well; but 


comes we know 











NORWALK, OHIO, WATER WORKS. 





Norwalk, O., is having new pumping engines put 
in its Water Works. The Holly system is the one 
in use in the town but the new engines were 
built by H. R. Worthington, of N. Y., at a cost of 
$12,000. The steam cylinders are 20-inch bore 
each, with a 15-inch stroke, and the water cylin- 
ders directly connected with these are of 12-inch 
bore, with, of course, the same length. The natural 
supply of water is from the Huron river, though 
the direct supply is from a well twenty-three feet 
in diameter, and twenty-four feet deep, holding 
about sixteen feet of water. The boilers are two in 
number, sixty inches in diameter and sixteen feet 
long. 

The main delivery pipe is a 16-inch pipe, de- 
creasing to a 10-inch pipe. 

There are now about twelve miles of pipes laid 
throughout town, with a water pressure of about 
sixty pounds to the square inch. To build the 
works, in May 1870, bonds to the extent of $75,000 
payable in equal installments at the end of eight, 
twelve and sixteen years, were issued and a floating 
debt of $25,000 contracted. 

The first installment of bonds are due in August. 
Of these $15,000 worth has already been bought up 
at a premium of four per cent., and the floating 
debt of $25,000 is wiped out. The remaining $10,- 
000 on the first issue of bonds, due August next, 
the Trustees are now ready to purchase even at a 
premium, but they are hard to get hold of, for they 
are drawing 8 per cent. interest semi-annually. 
Thus it will be seen that the $50,000 having been 








154 


ENGINEERING NEWS. 





May 16, 18¥8. 








easily met, the remaining issues of $25,000 each 
prove no great burden to the owners of $3,000,000 
worth of taxable property. 

It is to Mr. O. A. White, of Norwalk, that the 
town is mainly indebted for its well managed and 
successful Water Works. 


Wiru this issue we close our article on the Bos- 
ton Water Works. When the idea of giving an 
extended engineering account of the Water Works 
of American Cities first framed itself, and later, 
when pondering over the details of the work, we 
never realized, at least in its fullness, the magni- 
tude of the undertaking. The original intention 
was to conduct the project by correspondence from 
the oftice; further examination, however, dissipated 
this intention when it was decided to commence 
with Boston, and notwithstanding the zeal with 
which our Boston friends volunteered their assis- 
tance, the difficulties which interposed to doing the 
subject that justice which works of such magnitude 
demanded, seemed so insuperable, that we deter- 
mined to prosecute our design on the ground,—as 
far as that city was concerned. In the matter of 
illustration a trip to Boston was absolutely neces- 
sary, and the drawings wére made in the Engi- 
neer’s office of the City Hall, and subjected to the 
revision of those intimately acquainted with the 
details of the water works system. 

The thoroughness with which we were enabled 
to prosecute our work, and its accuracy, must be 
accredited to the universal attention accorded to 
us by the many gentlemen, in an official capacity, 
with whom we came in contact; and as it would 
be impossible to enumerate all, the following 
names will suffice to attest our desire to return 
thanks for the many favors received in and about 
Boston. 

Mr. Henry Wightman, First Assistant and Act- 
ing City Engineer,—during our stay; Mr. A. Fte- 
ley, Resident Engineer, Sudbury River Conduit; 
Mr. D. W. Cunningham, New Supply; Mr. Des- 
mond Fitzgerald, Supt. Western Division; Mr. 
Dexter Brackett, Asst. Eng. Water Dept; Mr. Ed. 
Howe, Asst. Eng. City Dept.; and to Mr. Jos. P. 
Davis, the City Engineer our warmest thanks are 
equally due, for, although his absence in Europe 
precluded his personal aid, we early learned that 
he had desired all facilities to be given us. Lastly, 
from the assistants generally throughout the vari- 
ous departments, whose help was desired, we re- 
ceived cordial co-operation. 





We would call the attention of our readers to the 
fact, that we have thought it expedient, on account 
of the interest manifested in the above articles, to 
re-publish the descriptive matter in pamphlet 
form. They are printed on tinted paper, are bound 
in paper covers and contain all the plates illustrat- 
ing the subject, recently issued in ENGINEERING 
News. 


PERSONAL. 





Messrs. Wilson Bros. & Co., Civil Engineers and 
Architects, of Philadelphia, have added to their es- 
tablishment a department of Miniiug Engineering, 
which will be under the superintendence of Mr. 
Jno, F. Blandy, Mining Engineer, and the firm is 
now prepared to make surveys and examination of 
mines, mineral property and to act as Consulting 
Engineers for their management. 


THE LAKE SHORE RAILWAY. 





At the annual meeting of this company, held in 
Cleveland, May ist, President Vanderbilt sub- 
mitted a report, covering the operations of the road 
for the year ending December 31st, 1877. It shows 
that this company has reached the turning point 
in its downward career, and is now on the upward 


course towards prosperity. The road-bed is in ex- 
cellent condition, the tracks are nearly all relaid 
with steel rails, (only 137 miles of iron rail re- 
maining in the main line), while the rolling stock 
is in good serviceable shape. During the year 
under review, 15,080 tons of steel rails were laid: 
and other valuable improvements were made. 

The construction account is charged with only 
$141,499; which is much less than the amount re- 
ported in either of the preceding seven years. In 
fact, the line is now so substantially built that com- 
paratively little money will need to be expended 
for construction for some years. This will aid in 
swelling the net receipts. The policy of rigid re- 
trenchment is continued, and the effect of it is seen 
in the operating expenses. Notwithstanding the 
laying of 160 miles of new steel rails in 1877, 
the cost of operating the line was $610,869 less 
than in 1876. The managers promise a further re- 
duction next year equal to half a million. . The 
terrible Ashtabula disaster caused an unusual and 
heavy draft on the earnings, amounting to $495,- 
000. General business was also very dull, and the 
competition of other roads was severe. But dis- 
pite all these unfavorable circumstances, the road 
earned a two per cent. dividend. 

The present year has opened well and gives 
promise of being a prosperous one for the Lake 
Shore Railway. During the first quarter there 
was an increase in earnings of $531,800, and a de- 
crease in expenditures equal to $253,000, making 
an increase of $784,800 in the net earnings. 


REVIEW OF THE PROGRESS OF STEAM 
SHIPPING DURING THE LAST QUARTER 
OF A CENTURY.* 





BY ALFRED HOLT, M. INST. C. E. 


The last five and twenty years have witnessed a 
revolution in the carrying trade of the world, and 
more particularly in that of this country, which 
only those who have been engaged in affairs con- 
nected with it can completely appreciate. It has 
been said that up to the moment of railways, an 
Englishman of the nineteenth century had no bet- 
ter mode of traversing the earth than a Roman of 
the time of Julius Cesar, and up to the steamboat 
epoch, the same might with reasonable accuracy 
have been said for travel at sea; on neither element 
had the mode of travel changed, though it might 
have improved. There was, however, this marked 
difference between the application of steam to land 
carriage, and its application to water carriage, that 
whereas, in the former, its suitability to the con- 
veyance of goods was at once recognized, and was 
indeed its original purpose, in the latter that use 
succeeded a long period during which it was ap- 
plied only to the carriage of passengers and corre- 
spondence. The steam navigation of the Atlantic 
began about 1838, and that of the Mediterranean 
at an earlier date; but till the period at which this 
review commences, twenty-five years ago, or 1852; 
in neither case was the old mode of conveyance for 
cargo by sailing vessel seriously invaded by the 
new. From that date a revolution has been wit- 
nessed, which has never, it is believed, received the 
attention it deserves. Broadly stated, and with 
some considerable exceptions, British carriage by 
sea has passed from the hands of sailing vessels to 
steamers. This extension was, in its early days, 
greatly encouraged by the lavish rates of freight 
paid by the English and French Governments for 
the charter of steamers during the Crimean war. 
At that time the capital embarked in a steamer was 
in many instances entirely repaid in twelve months, 
and this return naturally induced increased invest- 
ments. 

Three great changes of construction, from that 
which was accepted twenty-five years ago, have 
rendered possible the extension thus referred to. 


* From Proceedings of the Institute of Civil Engineers, Lon- 
don, Eng. 








They are: (1) The screw propeller. (2) The ee 


vessel. (3) The compound engine. All were 
known, and the first and second were in moderate 
use, at the beginning. of the time; but none had 
received that firm, unhesitating acceptance which 
is a necessary prelude to general adoption. And. 
although the combination of the three in the mod- 
ern iron screw steamer has constituted a wonder- 
fully economical carrier, yet it should be recollec- 
ted that its peculiar merits appear only in deep 
water. Without any of these features, the wooden 
paddle-wheel vessel, with non-condensing engines, 
moves immense masses of bulky and weighty cargo 
on the western rivers of America, at rates of freight 
at which it would appear impossible to live; and 
very fine wooden “ propellers” (as screw steamers 
are called in the United States), with single cylin- 
ders, maintain their ground in the coasting trade 
against the iron vessel with the compound engine. 
(1.) The peculiar merits of the screw propeller 
seem to resolve themselves into three. (a) It is 
equally effective at varying draughts. (5) It is 
indifferent to rolling. (¢) It is capable of being 
used for the application of either small or great 
powers. This last peculiarity has more to do than 
is usually thought with its general adoption. It is 
equally adapted to be the instrument for propelling 
the 8-knot collier and the 16-knot White Star boat 
—which could not be said of the paddle-wheel. 
The application of low power by means of paddles 
would be so wasteful as to be practically impossible. 
(2.) The main contribution which the use of iron 
has rendered to the production of an economical 
carrier by sea has been that, owing to the diversity 
of form in which it can be produced, the ease of 
uniting different pieces one to another, and the 
great strength of such union, it has been possible 
to construct vessels of much greater displacement, 
in proportion to the power required for propelling 
them, than can be done in wood. Many very sea- 
worthy vessels now built of iron could not be built 
of wood. In endeavoring to form a vessel of the 
greatest displacement and the least resistance, natu- 
rally enough, as every vessel must have two ends, 
and can only have one middle, and as it is the mid- 
dle that carries and pays, the first idea was to make 
that middle as large as possible—in other words to 
lengthen the vessel, This process of lengthening 
has gone through several interesting phases both in 
old and new vessels. A length of about seven 
breadths was considered appropriate in 1852, and 
for some years thereafter a vessel of eight breadths 
was thought to err on the side of length. This was 
followed by a somewhat sudden change of opinion, 
initiated mainly by Messrs. Bibby of Liverpool, 
and by Messrs. Harland and Wolff, of Belfast, and 
a great and rapid stride was made to ten, or even 
eleven breadths. The merits of this additional 
length, in giving increased profits to those who 
adopted it, were so apparent that a species of mania 
set in for lengthening vessels. This was between 
the years 1868 and 1872; and to so great an extent 
was it carried in Liverpool, that the Mersy Docks 
and Harbor Board were compelled, on the ground 
that their graving docks were for repairs only, to 
refuse the use of them for lengthening. Gradually 
discoveries were made, in connection with this 
great length, of points which had previously not 
been suspected, or, if suspected, had been disre- 
garded. Great length was found to be appropriate 
only for very large vessels; a 500-ton vessel of 
eleven beams would hardly look safe to go to sea, 
while a 5000-ton vessel of those proportions is 4 
most magnificent and sea-worthy structure. Again, 
although length provides easily driven displacement. 
a long vessel requires more freeboard in proportion 
to her depth, a great diminution of her carrying 
power when weight cargoes have to be considered, 
and lastly, the scantling ofAongitudinal materials 
for a long vessel is necessarily so much heavier than 
for a short one, that the weight and cost of the 
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vessel herself come to form a serious element in 
the calculation. These considerations, in conjunc- 
tion with the greater handiness of short vessels, 
have rather turned the tide, and the present phase 
of opinion is not towards lengthening, but some- 
what the opposite. Probably the most economical 
carriers issue from the northeastern ports, for such 
trades as the Baltic, or for the conveyance of grain 
from the Black Sea, and these are taking somewhat 
the following proportions: Length, about 744 times 
the beam, and depth about 5¢ to %4 thereof. These 
vessels have an engine of about 1 yominal HP. to 
10 tons of the gross register tonnage, and realize an 
average speed of about 819 knots per hour. 

(3.) Although, without the screw propeller and 
the iron vessel, the compound engine would not, 
single-handed, have given the steamship the hold 
it has attained, yet in apportioning the merit 
amongst the three, the largest share seems to be 
attributable to it. As with the others there was no 
novelty, no invention, in the proper sense of the 
work, but merely an application of long-enunciated 
ideas to appropriate purposes. No doubt the three 
properties of steam — direct pressure, expansion, 
and condensation —can be utilized for the produc- 
tion of power more economically in one cylinder 
than in two or more; but the circumstances suiting 


This consumption, however, was too great for | The consumption of the best specimens of such 
longer voyages to be remunerative, if exclusively | engines as have been described varies from a little 
supported by freight and passage money. The at- | under 2 tbs. to 21¢ ths. of good coals per indicated 
tention of engineers was therefore naturally turned | HP. per hour; and though it would be too 
to the economy evidently attainable by the use of | much to say that no further economy will take 
high-pressure steam. To use it in a single cylinder | place, yet it may reasonably be asserted, that un- 
seemed perilous to the fabric of the engine; and to | less some great discovery, involving the production 
render the strain equable, the expedient was resort-| of power from a new source, or the utilization of 
ed to of employing the great pressure in a small} the remaining properties of steam, all increased 
cylinder, and the small pressure in a large one. economy must be sought in higher pressures, 
For years Messrs. Randolph and Elder had been change of proportions, and improvements of detail. 
constructing engines on this principle with marked | There is no finality in mechanical invention, but 
economy, and if the pressures were not so great as | there is less future scope as each improvement is 
those coveted, the higher strains entailed by these | 

higher pressures could be managed by using smaller 
cylinders than they had done. To that firm must 
be attributed the introduction of the compound 
engine for marine purposes. The vessels built by 
Messrs. Randolph and Elder, being mainly engaged 
in the Pacific Ocean, did not attract the notice they 
deserved, so that the invention, or rather applica- 
tion, was for a while experimental, and had no 
general acceptance till about the year 1869. Then 
the system became pretty thoroughly understood, 
and the Suez Canal opening the way to the East, 
“the hour and man ” seemed to come together, and 
the tide set in, which has been flowing, with some 


realized. Twenty-five years ago twice as much 
fuel was required as is now burnt; if in the next 

































twenty-five years 20 per cent. further reduction 
takes place, it is as much as the author hopes for. 

There is almost less incentive to further economy 
to-day than there once was; for, viewed from the 
side of the owners pocket, coals are no longer the 
chief item of expenditure ; his attention is turned to 












































other and heavier disbursements in which to ef- 
fect a saving—wages, dues, insurance, repairs, ete. 
(Zo be continued.) 





HAYDEN’S SURVEYS. 


such application rarely present themselves afloat at | fluctuations, but on the whole steadily, ever since. | TH “ATLAS OF COLORADO”—A GLANCE AT ITS 
all, and more rarely still in the screw vessel. A|The magnitude of its current and the changes CONTENTS. 


The Atlas of Colorado, just issued by the United 
States Geographical Survey of the Territories, un 
der Prof. F. V. Hayden, embodies the results of 


long stroke, a deliberate movement of parts, and 
an arrangement of valves admitting great range 
of expansion, and therefore somewhat complicated 
in details, are necessary. The first and second are 
not to be obtained, and the third is inadmissible, 
in a screw steamer; but where these can be ob- 
tained, as in the walking-beam engine of the 
American paddle-wheel boat, the duty performed 
for the fuel consumed approaches very nearly to 
that of the best compound engines made in this 
country, although the pressures are much less. It 
is noteworthy how the Americans have held to the 
single cylinder throughout, and the success they 
have had with it even in propellers. There is 
a laudable, and frequently most successful, daring 
in their designs which it would be well to profit 
by; and it is a matter of reasonable speculation, 
whether the compound may not yet be abandoned, 
and areturn made to the single cylinder engine, 
modified in details to suit high-pressure steam. 

Historically, the facts of the case seem to be as 
follows : 

In 1852 such screw steamers as then existed were 
provided with jet condensers, and carried about 15 
lbs. to 20 Ibs. steam pressure. A dread of high 
piston speed seemed to prevail, and either very short- 
stroke direct acting engines were used, or engines 
with multiplying gear. Either of these consumed 
from 4 lbs. to 514 lbs. of coal per indicated HP. per 
hour. As time went on the length of stroke was 
increased, and the cheese-shaped cylinders—at best 
wasteful abortions — were changed with great ad- 
vantage for others, and the geared engine became 
rarer. It is remarkable, bearing in mind that it 
was originally thought the only possible arrange- 
ment, how completely multiplying gear has +van- 
ished. The pressures also continued to increase, 
an economy was @ffected by super-heating the 
steam, and occasionally surface condensers were 
employed in the higher class of boats, and many 
improvements of detail became usual. This type 
of engine was at its best about 1864 and 1865. It 
was certain in action, easy to attend to, and durable 
in its parts. No wonder many engineers regret its 
disappearance. With it unsubsidised vessels had 
begun to ply to North America, and the Mediterra- 
nean; nearer trades were fully occupied, and it 
stretched tentatively in vessels of moderate power 
to the West Indies and the East Coast of South 
America. The consumption of fuel in good speci- 
mens of this engine was, perhaps, just under 4 Ibs. 
of coal per indicated HP. per hour. 


brought about have been touched upon. It will 
be interesting now to notice the engineers’ side 
of the question, namely, the peculiarities of con- 
struction and the economical results of this ma- 
chine. 

The leading feature of the compound engine has 
been the possession of two cylinders, the same 
steam being used in both, but under different con- 
ditions. The arrangement which has found most 
favor has been the inverted type, with the cylin- 
ders alongside each other, and the cranks coupled 
generally at right angles. It will be at once seen 
that this does not provide for an uninterrupted 
flow of expansion, and that it is really only a sin- 
gle engine, though with two cranks. Instances 
are not wanting of difficulty in starting and revers- 
ing; nevertheless, the first has not prevented a high 
economy being developed, nor has the second 
amounted to a really serious objection in practice. 
It is supposed that there are more compound en- 
gines of this type in existence than of all pthers 
put together. Another arrangement, and one that 
is coming much into vogue for large engines, is 
that with four cylinders in two pairs, each pair 
concentric, generally with the high-pressure cylin- 
ders on the top, and having one common piston- 
rod. An excellent engine is thus made, at once 
providing for perfect expansion and unfailing 
handling. It has been exclusively employed in 
the boats of the White Star Line, and from the pos- 
sibility of obtaining a large power without castings 
of extraordinary weight or complexity, is at pres- 
ent looked on with great favor. It is also the 
easiest form into which to “compound” an en- 
gine of the old type. 

There are many other arrangements, some with 
combined horizontal and vertical cylinders, others 
with three cylinders and a considerable number 
with two cylinders arranged as a single engine, one 
crank and a fly-wheel. As fresh water, or an ap- 
proach thereto, is absolutely necessary for high- 
pressure boilers, surface condensers are employed, 
and the cooling surface is generally provided in 
small thin brass tubes. The boilers vary in design, 
though hardly to the same extent as the engines, 
the general type being similar (with the modifica- 
tions necessitated by the higher pressure) to the 
old low-pressure boiler. This is too well known to 
need description ; it is internally fired with a com- 
bustion chamber at the back of the furnace, and re- 
turn tubes to the chimney foot over the furnace 
mouth. 


the geological and geographical work of the sur- 
vey during the years from 1873 to 1876 inclusive. 
This atlas contains the following maps; First—A 
general drainage map of Colorado on a scale of 
twelve miles to one inch. This sheet illustrates all 
the roads trails, thoroughfares, locations of all points 
determined by the secondary triangulations, and 
all water-courses over the entire area. Second 
An economic map of the same region, having as 
its basis the above mentioned drainage map. This 
map indicates the areas of arable, pasture, timber, 
coal, mineral and desert land, as also the amount 
of the entire area above timber line, in as great de- 
tail as possible on the scale. Third—A general 
geological map, on which the areas covered by the 
principal formations are shown. The drainage 
map also forms the basis for this. Fourth—A map 
showing the scheme of the primary triangulation 
in the State; scale, twelve miles to an inch. Fifth 
—Six topographical sheets, showing the same area 
as that covered by the general drainage map, but 
in much more detail. The scale of these sheets is 
four miles to one inch. The relief of the country 
is indicated by contour lines at vertical intervals 
of 200 feet. The area covered by each of these 
sheets is 11,500 square miles. Sixth—Six geologi- 
cal sheets, of which the bases are the six topo- 
graphical sheets just mentioned. On these the de- 
tailed geology is expressed by colors. With the 
appearance of this map, Colorado and parts of ad- a) 
jacent territories will be better known, topographi- ‘ 
cally and geologically, than any other state. In con- ¢ 
sequence of the great cost of this atlas but a very 
limited edition could be published, and only the 
important colleges and libraries will be able to ob- 
tain them. 
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This Society held its usual fortnightly meeting on 
Wednesday evening, April 24, at the Royal Institution, 
Colquitt street. The president occupied the chair. After 
the ordinary business of the meeting had been disposed of, 
Mr. Lawrence M. Kortright read a very interesting pa- 
per on “ The Appliances and Operations for raising the 
steamship ‘Edith’ in Holyhead Harbor.” The boat 
was one of the L. & N. W. Railway Co’s. passenger 
steamers and was sunk in Holyhead Harbor by collision 
with a sister vessel, September 1875. The plan adopted 
for raising her was by means of wrought-iron caissons of 
sufficient buoyancy which were sunk on either side of 
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the vessel and attached to her by hooks and chains pass- 
ing through holes cut in the ship's sides. Each pair of 
caissons was kept apart by wrought-iron girders, on 
the top of which was placed a timber platform carrying 
the engines for pumping out the caissons. On the 
caissons being pumped out they rose and lifted the 
ship with them. The wreck was then towed on shore 
as far as possible and the cradles removed. Another 
lift was then made and by means of a winch on shore 
the vessel was hauled into the position she now occupies, 
The operations were much retarded by unfavorable 
weather, and on two occasions the lifting apparatus 
was damaged by other vessels. 


In the production of gas, bituminous coal from the 
Allegheny region is used in a majority of gas works ; 
but in some works other coals are used. Many of the 
Illinois and other Western Companies use the cheaper 
western coal, being cor.tented witha less yield and lower 
quality of gas. 

The quantity of gas obtained from Pennsylvania coal 
is from four to five cubic feet per pound and from west- 
ern coal about three feet per pound. These yields can 
be exceeded by permitting coal to remain longer in the 
retorts, and by using higher heats, but the increase is 
made at a great sacrifice in quality of the gas, and when 
practiced is a serious loss to the consumer. 

The quality of lime required for purifying for Penn- 
sylvania coal is from 15 to 20 pounds for each 1000 feet of 
gas and for Illinois coal about as much again. 

About two-thirds of the coke taken from the retorts 
is afterwards used for heating them, and one-third sold 
as fuel, for different purposes. 

The street mains and meters are too well known to 
need description as to outside appearance. 

The internal economy of the meter consists of bellows- 
like arrangements in duplicate, the one which fills with 
incoming gas while the other one, previously filled in 
like manner, is delivering its contents. The motive 
power of the meter is the “ pressure” of the gas, and 
suitable valves are arranged to open and close the differ- 
ent chambers of the meter alternately, and thus main- 
tain a uniform flow of gas. The motion of these cham- 
bers is communicated to a set of small cog-wheels the 
revolutions of which are registered on dials forming the 
face of the meter. 

The cost of gas production, when made in quantities 
sufficient to fully employ the labor of one man by day 
and a second man by night is about as follows per 
thousand ft.: 





COAL GAS MANUFACTURE. 





The ordinary Gas Works for the manufacture of 
illuminating gas from coal, consists of several distinct 
divisions. These are: The Retorts for distillation; 
the condensers, washers and purifiers, for cleansing; the 
gasometer, or gasholder, for storage; the street main 
pipes for distribution; and the meters for measuring the 
gas supplied. 

The Retcrts are long chambers, flat on the bottom 
and rounding on top, made either of cast-iron or fire- 
clay. They are usually about nine feet long, by two 
feet wide, and will contain 200 pounds of coal as a 
“charge.” From three to five of these retorts are usu- 
ally placed in a sort of oven over each fire place, and 
The 
“charge” of coal is then thrown in quickly with a 
shovel or by other means, and shut in with an air tight 
‘lid ” or end piece. 


heated with coke to a very bright redness. 


The distillation of yas, commenc- 
ing immediately, continues until all the more volatile 
portion of the coal has been evaporated by the heat; an 
operation occupying from three to four hours. Then 
the Retort is opened and the residue, now known as 
coke, withdrawn and stored away for use or sale as fuel, 
and a fresh charge of coal is thrown in. 

This operation makes the gas, and is repeated con- 
tinually day and night. The number of retorts being 
multiplied proportion to the amount of gas re- 
quired, 


Labor 1-10th of days work...... eseeoes 
Coal 200 Ibs. @ $5.00 per ton........+.--. so * 
Lime 20 “ @ 2oc. per bushel.........0e00. 5 “ 
Allowance for repairs.........eesee-eeees ovee.8§ * 


eee 20 Cts. 





Total cost.of 2000 Gs « c.05 sincecntaeys ++ .go cts. 

The foregoing estimate includes all necessary ex- 
penses of delivering gas into the gas-holder in moder- 
ately large quantities with coal at $5.00 per ton. Varia- 
tions in the price of coal, which is the only item in the 
account liable to serious fluctuations, will increase or 
decrease the cost of gas 10 cents per 1000 ft. for each 
dollar per ton of variation in the cost of coal. 

The cost of gas-works is not nearly as great as is 
commonly supposed ; and the common practice of bur- 
dening a gas-works in any town, with a greatly exag- 
gerated value cannot be too strongly condemned and is 
in the,end a most prolific source of unnecessary expense 
and high charges for gas. 


in 


Clay retorts are commonly used in the larger works, 
but cast-iron ones seem better adapted to the smuller 
works ; although some of the largest companies, as the 
Boston Gas Light Co., use iron ones. Clay Retorts are 
less likely to be injured by intense heat; but will not 
bear irregular heats as well as iron ones. 

From the Retorts the gas, as fast as made, ascends 
i nto a receiving and conducting pipe, known as the “hy- 
draulic main,” and is conveyed to the condensers and 
purifiers, where, by coutact with water and lime, it is 
freed from its impurities, the principal of which are tar, 
ammonia, and sulphur. The form of condensers and 
washers varies greatly, but all devices for this purpose 
are modifications of form only, by which the gas is cooled 
to deposit the tar and brought in contact with water to 
remove the ammonia. 

The purifiers are nearly always uniform in shape, like 
low rectangular chests, and contain numbers of ‘‘trays,” 
or shelves made of slats or rods, upon which dampened 
lime is placed, and through which the gas is compelled 
to pass. The lime absorbs the last of the impurities, 
sulphur, leaving the gas ready for storage and use. 

Compounds of iron are sometimes used instead of 
lime for this purpose, It is usual to have four purifiers, 
so arranged, that one after another can be disused to al- 
low changing of the lime while the three others are at 
work, 

From the purifiers the gas passes through a large 
meter, and is stored in the gasometer ready for use. 
This—the gas-holder—is a circular tank of sheet iron, 
having a top and sides but no bottom; and placed in a 
stone or brick ‘ank having sides and boftom but no 
top, and filled with water. When empty, the gasholder 
is sunken beneath the water in the stone tank up to its 
crown ; but as gas flows into it from the purifiers it rises 
like an inflated balloon, the water forming, as it were, a 
movable bottom. A very small amount of power is re- 
quired to inflate the gas-holder in this way, and this is 
furnished either by the force of the distillation itself or 
in the larger works by a small engine. The weight of 
the gas-holder, which descends as the gas is withdrawn 
from it, furnishes the motive power or “pressure” by 
which the gas is conyeyed through the pipes and 
burners. 


J. DESHA PATTON. 





THE QUEBEC, CAN., WATER WORKS. 





PRESENT AND PROSPECTIVE WANT OF WATER FOR 
THE CITY. 
(Continued from page 150.) 

The quantity of water the aqueduct is to furnish is a 
point to be settled before going far into the details 
of the work, as the size of the conduit conveying the 
water from the source in the country or other point of 
supply, is dependent on it. In the present case I have 
fixed the supply at 480,000 cubic feet per day of twen- 
ty-four hours, equal to 5.55 cubic feet per second, as- 
suming for the purpose the number of inhabitants even- 
tually to be supplied, at 100,000-—and that each indi- 
vidual, man, woman and child should require thirty 
imperial gallons, or 4.8 cubic feet a day. But it is not 
to be understood that this is the exact quantity each 
individual would receive in practice. This is only an 
average of what would be used by the different tenants. 
Some families would not receive more than two-thirds, 
others not more than one-third of this average rate ; 
while manufacturies, and other establishments of the 
kind, would take more or less, according to the nature 
of their business. We allow, therefore, that 150 gal- 
lons to a tenant, or to each five individuals of the popu- 
lation, would be a proper snpply. 

Having settled the unit of supply for an inhabitant, 
we have still to consider the aggregate quantity the 
works should be capable of supplying, without exceed- 
ing the present or prospective wants of the city. This 
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question would be settled at once, were it proper to 
base it on the present population; but common pru. 
dence demands that we should look beyond the immedi. 
ate wants of the city, ona subject that requires at any 
rate a very large expenditure, and to see, if a very smal] 
addition to the capital to be invested in the works, wil] 
not provide for a very material increase of the city; 
and perhaps be a primary cause in such increase, by 
the facilities and comfort its results would offer to set- 
tlers. 
dition to the supply of water by an aqueduct, may be 
obtained by a very small addition to the money expend. 
ed; for many of the details of that part of the water 
work connected with the introduction of the water into 
the city for distribution, would be common to a small 
or large supply. 
affected, belonging to this part of the work, supposing 
the water to be brought from a distance, is the conduit 
that is to convey it, and the cost of this is but slowly 
augmented as the quantity of water is increased. The 
other expenses of this part of the work (such as the dam, 
reservoirs and their appendages, bridges, culverts, and 
damages) are raised little if at all, by increasing the 
size of the conduit. 


All estimates show that a very considerable ad- 


The item which would be the most 


It is usual, on these accounts, to provide for years to 
come. And I have, therefore, assumed the population 


eventually to be supplied, to be one hundred thousand. 


According to to the Statistics of Quebec, furnished by 
Mr. Joseph Hamel, City Surveyor, the population of 
the several wards was, in 1842 and 1847, as stated in 
the following table. The entries under the head 
1842 were taken from the census; those under 1847 
were taken from the assessment books. 























1842, Ee 1847. 
WARDS. Popula- | Families. | Popula- | Families. 
tion. tion, 
St. Lewis...... 2,797 328 2,634 310 
PROG ss ise 2,282 248 3,071 360 
Champlain.....| 3,733 531 4,330 610 
St. Peter’s..... 3,624 705 4,916 803 
Sti ROWS... <<. 10,850 2,081 | 12,665 2,510 
St. John’s..... 8,715 1,639 8,539 1,510 
Total .... ....| 32,001 5,532 | 36,155 6,103 


Besides this table, the Quebec Guide for 1844, states 
the population of the several wards, seminary, convents, 
etc., (apparently obtained from a census taken that 
year), to be, exclusive of Banlieus............ 32,876 
BaGONs HEMP svc. vvinccniccecessacorcovecs 2,797 
And the whole county of Quebec, per same census 45,676 

Using the numbers given here for the population of 
the city wards. we find the increase and the compound 
ratio of increase to be as follows: 

Increase in 5 years, from 1842 to 1847 = 4,154, and 
the compound ratio of increase = 2.47 percent. per 
annum. 

Increase in 2 years from 1844 to 1847 = 3,279, and 
the compound ratio of increase = 4.87 per cent. per 
annum. 

Now computing on the present population, by the 
first ratio of increase, we find there would be at the end 
of 41.7 years a population of 100,000 souls. But using 
the second ratio of increase, viz. 4.87 per cent. per an- 
num, there would be 100,000 inhabitants at the expir- 
ation of 21.4 years from the year 1847. Should we go 
back to the year of capitulation, 1759, eighty-eight 
years ago, when the population was 6,700, we should 
find the increase by the same rule to have been about 
2 per cent. per anrum ; and if the city should not in- 
crease in a more rapid rate, we should have to antici- 
pate 513% years before the entire capacity of the conduit 
would be put in requisition. But there is little to ap- 
prehend, that the rate of increase will be so low as that 
suggested in the last case, for many years to come. 
The prospect is the reverse, a much higher rate than 
either the first or last case exhibits may be fairly in- 
ferred, under the influence of the modern mode of 
communication by railroads. The railroads to New 
Brunswick and the United States, if completed will 
much augment the ratio of increase; the probability is, 
that the anticipation of the completion of the railroads 
alone has had a very material effect already on the pop- 
ulation of the city, accounting, inypart, for the excess in 
the ratio of increase for the last two years. I think 
these facts warrant the assumption that there would be 
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a population of 100,000 at the expiration of thirty years 


from this time. 


From comparison of statistics of other cities the | wide streets there would be more reason for separating 
quantity of water taken from the St. Charles and St. | 
Lawrence Rivers, both in winter and summer for the 
supply of families, and its qualitv, may now be stated 
as 20,622,800 gallons per annum at this date. 

This supply in 1847 was equal to a daily consump- 
tion by each family of 92.58 gallons. The water is 
nearly all taken up in the course of a few hours while 
the tide is out, and the St. Charles has discharged most 
of its tide water, and the later it is taken up (before the 
return the tide) the purer and better is the water es- 
teemed ; and it is at such times that the drinking wa- 
ter is secured for families who are particular to have 


the best. 


The quality of the water of the city wells is very in- 
ferior, and therefore many of the families buy their 
supply of the water-carriers, paying various prices, ac- 
cording to the quantity and distance it has to be con- 
veyed; ordinarily at the rate of about $7.50 a year 
per one hundred imperial gallons, for a family of five 
individuals. It is estimated that five-eighths of the 
population use snow water in the winter, and river wa- 
ter in the summer season. Some of the more opulent 
families in St. Lewis and Palace Wards, pay from thirty 
to forty dollars per annum for river water, notwithstand- 
ing they have wells on their estates, the water of which 
is used for washing dishes, and other culinary purposes. 
The stables in the same wards use large quantities of 
river water. One of them I understood kept a man 
and team employed almost all the time bringing water 
for the establishment. I was informed by a gentleman 
residing in St. Roch’s Ward, not far from the watering 
place at the foot of Ann street, that he purchased for 
his family of nine persons, three barrels a week from 
the carriers, and paid them at the rate of $15.60a 


year. 


There are about 112 water-carriers, each owning a 


team valued at fifty dollars. 


The quantity of water consumed by the military de- 
pends upon the strength of the garrison; they now use 
the river water only for washing clothes; they have a 
large cistern and some wells within their enclosures, and 
these furnish the remainder of water which they require 
for culinary and other purposes. But should the water 
works go into operation, the different military establish- 
ments would become, no doubt, large consumers. 

The wells of the higher portions of the city are sunk 
in the clay slate rock, which is thinly covered with 
earth, and consequently the water is very impure, hav- 
ing much the character of surface water, there being 
no depth of soil to purify it by filtration before it enters 


the wells. 


LORETTE LINE OF AQUEDUCT. 

It is proposed to take the water from the River St. 
Charles at Freeman’s Tannery Dam, at the head of the 
rapids, thirty chains above the church at the Indian 
village of Lorette ; assuming the level of still water 
above the dam as it was found at the time the survey 
was made, to be that, to be maintained as the fountain 
head of the Aqueduct. The works which are proposed 
here are a Dam, Receiving Well, Conduits in masonry, 
a Reservoir of Subsidence and its appendages, consist- 
ing of a Wasteway, Culverts and Well, for regulating, 
straining and directing the water to the cast iron pipe 
leading to the distributing reservoir in the city. (The 
further description of the line of conduit is given by 
Mr. Baillairgé in his article which will follow this re- 


port.) 
DISTRIBUTION. 


In most cases the subject of distribution may be 
generalized in considering the cost of water works ; but 
the geological and topographical character of Quebec de- 
mands more than ordinary attention in the preliminary 
examination for introducing water. 
alluded to, is the unusual existence of rock throughout 
a large portion of the city, very near the surface of the 
Streets. The other is the very great difference in the 
levels of the different districts to be supplied. The first 
affects materially the cost of laying down water mains 
and their correlative works, gas mains and common 
sewers; and the question how the three shall be laid 
at Quebec, has already claimed considerable attention. 
It is our opinion that the works should be combined 
and executed under some well digested plan ; especially 
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where rock occurs to interfere with the excavations to 
any considerable extent in the narrow streets. In very 


besides to the public health. 
age of arched galleries for receiving the principal con- 


Finally that the advant- 






duits of distribution, having been’ proved for tweity 







them, placing the common sewer in the middle of the 
street, and the gas and water mains on each side, either 
in contiguity or detached, as rock or earth might oc- 


years, it is suitable to profit by that experience, and not 






















































































be exposed to the frequent disturbince of the pavement 
to seek for leaks, often without success, where the con- 





cur in such streets. I see no practical objection to the 
plan of laying a common sewer in or near the middle of 
a street which shall carry on its top the water and gas 
mains,—placed below the action of the frost. The 
sewer in such a position would be well adapted to re- 
ceive the house drains, and other minor drains, and 
the pipes on top would receive such a support from the 


duits are laid in a soil liable to settle, like that of the 





Boulevards, and most of the streets in the capital." 
DEPTH OF FROZEN GROUND. 










The question, at what depth will the frost penetrate 
the earth, or freeze stagnant water, is somewhat impor- 
tant in many of the details of a water work ; for water 
mains and service pipes must be placed, if practicable, 


masonry of the sewer, that we might reasonably expect | out of the reach of extreme frosts; and the usefulness 











































the repairs to be of little consequence forever after. The 
position of the mains on the side walls of the sewer 
would not interfere with the house and other drains 
any more than they would if placed independently, at 
or near the sides of the streets, and probably less ; 


of a Reservoir, if exposed to the open air, is dependent, 
to g certain extent, on the depth to which still water 
will freeze at its locality. Repeated inquiries wh ile at 
Quebec, tended to fix the extreme depth for both earth 
for | and water at about four feet. This depth is corroborat- 
in their proposed position the drains, in descending 
from the houses, would pass through the sides of the 


sewer below the mzins. The same combination, of wa- 


ed by the published account of Captain Melhuish, R. E., 
on the demolition on the Glaciére Bastion, at Quebec 


in 1828, where, in describing the effect of the explosion 
ter, gas and sewerage, could be extended, under such a 


general system, to the service pipes; using the same 
excavation, whether of rock or earth, for them all. The 
water service pipes could, in such a combination, be 
laid in or upon the house drains, and receive a support 
therefrom, which would tend to protect them from de- 
rangement. In Paris on the Canal De L’Ourcq Water 
Works, it was designed, and I believe carried into effect, 


he says ‘‘the only parts which descended in masses 
were the exterior revetment of the parapet, and the 
earth between that and the interior revetment, showing 
the enormous power of [the intense cold in Canada, 
which strikes nearly four feet into the ground.” 

We have, agreeably to this information, fixed the 
depth below which the pipes should be laid, at four feet 
and in designing the reservoirs and foundation of the 
masonry, the extreme coldness of the climate has been 
taken into consideration. 

PRESSURE ON THE PIPES. 
The other subject relating to the distribution, has re- 


to lay a kind of drain, expressly for the purpose of en- 
closing the service pipe. There, however, the main or 
su bmain, supplying the service pipe, was to be only 
tapped at intervals of 150 metres, (492 feet) the ser- 
vice pipe rising through a wel] or man hole in the top of 
the sewer ; and then laid in a covered conductor along 
the top of the sewer, and resting upon it, to the point 
opposite the place to be served. In that city the mains 
supplied with water from the Canal De L’Ourcq, were 
laid in galleries. Some of these galleries were built ex- 
pressly for the mains, and had no other use than that 
of enclosing the pipes securely from accident, and al- 
lowing them to be examined and repaired at all times, 
without disturbing the surface of the streets. In other 
cases, there, the object was compound, the gallery serv- 
ing, besides enclosing the main, the purpose of a com- 
mon sewer. The smallest sewer designed, that was to 
contain a pipe, had a clear width inside of one metre, 
(3.28 feet) and a clear height of two metres (6.56 feet). 
A pipe was laid in a sewer of this size, which constitut- 
ed a portion of the train of galleries which conducted 
the waters of the Basin of Villette to the Fountain des 
Innocens and other fountains. 
WATER MAINS IN GALLERIES. 

The advantages of the Paris plan of laying water 
mains in galleries, over the English plan of laying them 
in common earth, has been alluded to in a French 
work (Girard), in the following terms: “That un- 
questionably the cost of distributing water in galleries, 
would be very considerable, particularly in Paris, if 
there did not already exist many sewers, in which we 
could without additional expense, add to their first des- 
tination that of containing the water mains. The 
mains which convey the waters of the Basin de la Vil- 
lette to the Fountaine des Innocens, to the Boulevard 
Bondy, to the Place des Vosges, and to Palais-Royal, 
are placed in galleries constructed within a few years, 
and in some old sewers of suificient capacity. These we 
can visit at any time; and for twenty years it has cost 
less for keeping them in repair, for an extent of more 
than 10,000 metres, (32,809 feet) than it cost in six 
months, (before making a general repair), for repairing 
and maintaining the new conduit of the Faubourg Pvis- 
sonniere, only 1200 metres, (3937 feet) long.” And 
the author draws the following conclusions upon this 
subject: “‘ That conduits buried in the earth, ought to 
have solid bearings on masonry at certain intervals, 
which should prevent as much as possible any unequal 
settling, which might cause a fracture. That in large 
towns where the pavement of the streets is generally 
laid on filling, it is extremely advantageous to place the 
water mains in arched galleries, constructed under the 
streets, either for that special object, or what would 
oftener occur, and be more economical, that these gal- 
leries should also be used for sewers for the discharge 
of rain water and drainage of houses, and administer 



























gard to the effect of a great pressure of water on the pipes 
supplying the lower districts of the city. On this head, 
our experience in this country does not offer much di- 
rect information. From what I gather, however, from 
published discussions of water works in England and 
Scotland, I apprehend no difficulty in making the pipes 
tight, and maintaining them so. But there seems to be 











some objection to so great a pressure on the service 
pipes ; and it has been proposed to relieve them of the 
superabundant pressure, by means of a regulating valve, 
inserted between the mains and submains or service 
pipes. The particular reasons for such a course are 
not fully explained. I suppose, however, they relate 
to the extra waste that takes place at the service and 
stand cocks, and perhaps to the noise the issuing water 

















makes there, in some cases amounting to a nuisance. 
Should there be a necessity for relieving the submains 
from any undue pressure above what would be required 
for supplying the tenants in a proper manner, the city 
ought to be divided into districts of equal altitude, each 
having its proper pressure regulated, either by Subsidi- 
ary Equalizing Reservoirs or by Weighted Valves in- 
serted in the submains, at their connection with the 
mains, descending directly from the Distributing Res- 
ervoir. The latter plan—should recourse to such an 
arrangement be demanded—would be the best; and 
could be applied at any time, after the distribution 
pipes had all been laid, and the experiment had been 
fairly tried, of furnishing water to the tenants under the 
full pressure due to the head at the Distributing Reser- 
voir ; if the precaution were taken to arrange the sub- 
mains of each district of equal altitude, so as to keep the 
several districts disconnected by a stop-cock at their 
boundary lines. On the adoption of either plan, provi- 
sion should be made, in case of fire, for changing by 
some simple movement, the low to the high pressure in 
a few minutes. 

The following statements concerning the effect of 
jets issuing from mains, submains, fire plugs, etc., to be 
used in cases of fire, show that great advantages would 
arise from the introduction of water under a head so 
great as that proposed. 

It was stated by Mr. Anderson, before a Committee 
of Parliament, that a three quarter inch jet of water 
from a six inch main under a pressure of one hundred 
and ten feet, rose in the day time fifty-seven feet high, 
and discharged seventy-eight gallons a minute. In the 
night it rose sixty-four feet, and discharged ninety-nine 
gallons a minute. With two jets of three quarters inch, 
playing at once, the water rose by day fifty-six feet, and 
threw seventy-eight gallonsa minute. In the night, 
the two jets rose sixty-two feet, and threw eighty-seven 












































































One of the points 
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gallons. Ata pressure of forty-six feet, one jet rose by 
day, twenty-four feet, and discharged thirty gallons. 
In the night, it rose twenty-eight feet, and discharged 
thirty-five gallons. With the same head, two jets rose 
by day twenty feet high, and delivered twenty-nine gal- 
lons. In the night, they rose twenty-five feet and de- 
livered thirty gallons per minute. 

The above experiments exhibit the effect produced on 
the pressure by the tenants drawing their water during 
the day. 

“At Philadelphia the water will rise from a hose at- 
tached to a fire plug in the street, at the extreme point 
of delivery during the night, to the height of about 
forty-five to fifty feet; during the day, when the con- 


| 


sumption of water is very great, twenty to thirty feet.” 
Head of water in this case was probably not far from 
one hundred feet. 

Mr. Quick, of the Southwark Water Works, London, 
stated before the Committee of Parliament, that the 
time of connecting a hose to the pipes ‘‘ need be noth. 
ing like a minute "—that a jet given off from a twenty- 
inch main, under a head of one hundred and twenty- 
feet, would be eighty feet—and that a three inch main, 
would give, under the same head, a jet forty feet, which 
would be equivalent to keeping a power of one engine 
and twenty men in readiness at every door, to act at 
one minute's notice in case of fire. 

From a series of experiments made at the same works, 
and given in T. Hawksley’s evidence, we Jearn that a 
seven-eightbs inch jet rose filty feet from the end of a 
forty-feet hose, attached to a stand pipe of 2% inches, 
the water passing from a large main, with a pressure of 
one hundred and twenty feet on it, through 1750 feet ot 
15 inch pipe, 600 feet of 12 inch, 1500 feet of 9g inch, 
and 2400 feet of 7 inch, in all 16,500 feet of pipe. The 
same size jet at the end of a hose 160 feet long, attached 
to the same stand pipe, train of pipes and head of wa- 
ter, rose to a height of forty feet, or one third of the 
head due to the pressure of water at the origin of the 
train of pipes. 

Another experiment on the same series of pipes, in 
which five seven-eighths inch jets issuing from as many 


Sorty-feet hoses and stand pipes, and under the same 


pressure, rose thirty feet high. Mr, Hawksley, in his 
evidence, gave his opinion, that, as a general rule, a jet 
issuing from the mains as usually lain in the streets 
of cities, would rise to half the height due to the pres 
sure. 

The above statements seem to be corroborated by the 
account we have of one of the highest jets d’eau in the 
world, at Cassal, in Germany, where a jet of 12 inches 
diameter, rises 250 feet, under a head of 500 feet. 

The highest jet d’eau in the world is that at Chats- 
worth, which Mr. Paxton had erected, or was erecting 
in 1844, for the duke of Devonshire. The jet was cal- 
culated to rise 280 feet, under a pressure due to a foun- 
tain head of 381 feet, the water passing through a pipe 
2621 feet long. A jet d’eau, nearly, if not quite as 
high as this, may be expected at Quebec, should the 
work now proposed be adopted. 

The experiments also show that the fire plugs should 
be near each other. It is usual in some towns to place 
them about 300 fect apart, but they should be nearer, 
and at about half that distance. 

In considering the details of the distribution, an im- 
portant question arises in regard to the material to be 
used for the service pipes. A proper and convenient 
material, which at the same time will not be of high 
cost, is still a desideratum. Lead has hitherto been 
much used, on account of its plastic nature, which is 
well calculated for the purpose, but its poisonous quali- 
ty, so thoroughly proved by the investigation of Profes- 
sor Silliman, wholly unfits it, in its unprotected form, 
for such an application ; and should never be hereafter 
applied to such a use. It is doubtful whether the pro- 
cess of tinning the inside will make it safe. I have the 
opinion of Profesor Silliman to that effect; he recom- 
mends either drawn iron, block tin, or tinned copper. 
The drawn wrought tubes appear to be at the present 
time in general use in England. Glass has been pro- 
posed, but the difficulty of making the joints elastic, 
and securing it from accident when laid, are great ob- 
jections to its use. 

(To be continued.) 
inchs alllpianbiasaiconiicampeands 

SEVERAL lines of railroads are heading for Sabine Pass, 
Texas, in the expectation of deep water and a soft bar 
in that harbor. 


appears to have resulted, at last, quite satisfactorily, so 


compared with any previous attempts in a similar direc- 






















































STREET-CARS ON A NEW PRINCIPLE. 





The various and long-continued efforts of inventors. 
at home and abroad, to devise a plan of street-car con- 
struction free from the present objectionable features, 


far as experiments yet indicate. 
Compressed air is the principle in this case, and, as 


tion, the weight is said to have been greatly reduced ; 
and, by appliances for husbanding the power in the re- 
ceivers, as well as an increased capacity of cylinders, a 
much greater distance can be traversed without the air- 
chambers being recharged. 

The weight of this car, in its complete state, is less 
than six tons,—not a great deal more than the cars now 
generally used,—and scarcely any of the machinery is 
visible. Eight receivers are concealed beneath the plat- 
form and seats, which supply the pressure toa pair of 
atmospheric engines of an approved design,—the whole 
machinery being under the most perfect control of the 
man on the platform, and he directs the movements of 
the car at will, —it being intended to run ten miles when 
once charged. 

The start is effected, gently and without any jar, by 
atmospheric pressure; and the car is slowed up or stop- 
ped by an atmospheric brake. The admission of the com- 
pressed air to the engines from the receivers is governed, 
and its amount graded to the speed required, by a valve- 
movement, entirely original in its working, and design- 
ed especially for this kind of car. The valve-movement 
is entirely adjustable by the driver of the car ; and 
through it the whole force of compressed air is expend- 
ed in giving momentum to the car ; and the air, becom- 
ing thus thoroughly expanded, mingles with the outside 
atmosphere without puffing or noise. 

ee 


INTERNATIONAL MEASURES. 








THE ENTIRE SYSTEM IN A SINGLE SENTENCE. 

Measure all lengths in meters, all capacities in liters, 
all weights in grams, using decimal fractions only, and 
saying deci for tenth, centi for hundredth, mili for thou- 
sandth, deka for ten, hekto for hundred, kilo for thou- 
sand, and myria for ten thousand. 

This comprises the entire system, for surfaces and 
bulks are simply the squares and cubes of the measure 
ef length, and the ‘‘ar” and “‘ster” are only other names 
for the square dekameter of land and the cubic meter 
of firewood, 

There are no tables, no scales, no complicated rela- 
tions. With the meter every possible dimension (length, 
surface, or solidity) can be measured ; with the liter, ev- 
ery possible capacitiy ; with the gram, every possible 
weight, The single sentence takes the place of com- 
pound or denominate numbers in our arithmetics ; and, 
as a result, large committees of our ablest teachers report 
that a full year may be saved in the school-life of every 
child. The gain in the commerce is much larger, for a 
single multiplication or division gives an absolutely ac- 
curate result, where the common system requires sever- 
al operations to get often only an approximate answer. 

The metric system, by which so much is accomplished 
has now been adopted by twenty-eight different nations, 
and is being rapidly introduced into the United States. 

Within a few years it will take the place of the present 
complicated tables, as dollars and cents have driven out 
the pounds, shillings, and pence. 

The educational society incorporated to secure this 
result desires the co-operation of every friend of econ- 
omy and education, and will gladly send full information 
to all irterested enough to send necessary postage. 


Address ‘* Metric Bureau, Boston.” 
—_—__—_->o———_—_——— 


THE GREATEST CITY IN THE WORLD. 





The population of London is now about three and a 
half millions, and its rate of increase is such that it 
doubles in forty years. If, huwever, we include all the 
area which the Register-General calls the “Greater Lon- 
don,” 
4,225,000. This makes London by far the most popu- 
lous capital the world has ever seen. 

If the past and present rate of increase is kept up, 
fifty years from now nearly ten millions of people will 
be gathered together in that vast metropolis, and the 
resources of the municipal government will be taxed to 


the population reaches the enormous total of 


their utmost. Even if we include in the population of 
New York the inhabitants of Brooklyn and Jersey City 
and all the region in our immediate neighborhood, a; 
we must do if we undertake to institute a just compar. 
ison between the two capitals, London is now nearly 
three times as large as this city. Vet so great has been 
the advance in sanitary science during the last half cen. 
tury, that the English metropolis, the most populous 
city in the world, is also maintained as the healthiest 
city in the world. 

The health of New York has improved since its reg. 
ulation has been reduced to something like a system, 
but much remains to be done before the preventable 
causes of disease are removed and all the advantages of 
our salubrious island utilized. What is possible in the 
way of sanitary precaution is shown in the almost total 
absence of small-pox here during nearly a year past. 

One genuine case was reported to the Health Depart. 
ment on Thursday, and that, with two other cases, one 
of which was doubtful, is all the small-pox we have had 
in New York since last July; and all of these were 
brought here from fcreign ports, one from Germany 
and two from Havana. This is one of the most re- 
markable things in the history of that loathsome dis- 
ease, and it shows how efficient for the protection of 
health, and especially for the prevention of epidemics, 
the scourges of crowded cities in former times, sanitary 
measures, promptly and thoroughly applied, may be 
made. 

The great danger which confronts the health of the 
city of London is pointed out by a writer in Fraser's 
Magazine, and it lies in the water supply and sewage 
of the city. The sewage, when it does not rain 
amounts to more than one hundred and twenty millions 
ot gallons a day. All this pollution is poured into the 
Thames at a mean distance of twelve and a quarter 
miles below London Bridge, and so great is its quantity 
that the stream consists of from one-fourth to one-third 
sewage and two-thirds to three-fourths river water. As 
the population of the city increases, of course this evil 
will be steadily augmented ; and unless something else 
is done with the filth of the city, the Thames will be- 
come simply a great sewer, fatal to the health of the 
millions who live along its banks. The standard of 
river purity, as officially fixed by an English commis- 
sion, determines any water that contains 13 grains by 
weight of suspended matter in 100,000 to be polluted. 
Judged by this, the daily pollution ot the Thames be- 
tween Barking and Crossness is five times that re- 
garded as inadmissible. The seaward advance of the 
sewage is only about six miles a fortnight, or 754 yards 
a day; and while the original mixture is making that 
progress, a second dose of the poison is poured in. This 
process is so continuous that the water of the river is 
rapidly and ominously growing fouler. 

Water is supplied to the 533,000 houses of the metrop- 
olis by eight companies, and the available supply,drawn 
from the basin of the Thames, is claimed to be sufficient 
for a population of five millions. The Metropolitan 
Board of Works, alleging that the water is impure in 
quality, have attempted to get possession cf the property 
of the eight companies, so as to manage the water sup- 
ply themselves. Their plan is to lay a duplicate set of 
pipes over the whole area of the city, for the purpose of 
supplying water for drinking purer than that now fur- 
nished, and also to keep a constant water supply, under 
a considerable hydraulic pressure, available for putting 
out fires, Great opposition is made to this scheme, 
both on the ground of its expense, the first item of 
which would be from a hundred to a hundred and fifty 
millions of dollars for the acquisition of the property of 
the existing water companies, and because it is con- 
tended that the management of the water supply would 
not be so efficient and satisfactory as it now is, the 
Metropolitan Board having already subjected itself to 
severe criticism as being over weighted with its work. 
The writer in Fraser's Magazine also avers that the 
inadequacy of the proposed supply is alone sufficient to 
condemn the scheme, and a health officer who has ana- 
lyzed the present water reports says that “‘it is as excel- 
lent in quality as it is liberal in quantity:” 

The problem of the sanitary care of the millions of 
people in London cannot fail to grow more and more 
difficult, and the social andypdlitical consequences of 
the rapid increase of the population will command 
more and more attention.—V. 7. Sun. 
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pUBLIC v. PRIVATE WATER COMPANIES. 





There is considerable difference of opinion as to 
whether water works should be in the hands of the pub- 
lic authorities or of private companies. In favor of the 
former it may be said that there are certain facilities in 
the execution of the works that cannot be obtained, or 
not obtained so readily, by private companies. Also, 
as a public authority is not supposed to make a profit 
out of the ratepayers for the use of the water, it may 
be presumed that the rates would be lower than would 
be the case with a private company, who naturally 
make the payment of a good dividend a matter of 
greater importance than keeping down their water-rates 
to the lowest possible point. The presumption that 
the water-rates of public authorities should be lower 
than those of private companies is not, however, by any 
means universally borne out in practice, as there are nu- 
merous instances in which public authorities charge a 
higher rate than private companies. For instance, it 
was given in evidence on the Sheffield Water (Brad- 
ford) Bill, 1864, that although the cost of the Manches- 
ter Water Works (Corporation) was about the same 
per head of the population as that of the Sheffield 
works (private company), yet the water-rates charged 
in the former town were higher than in the latter. It 
was also stated that the rates charged by the Corpora- 
tion of Glasgow were higher than those of Sheffield. 
It often happens that the direct charges for water by a 
corporation are less than would be cherged by a private 
company, but frequently there are indirect charges aris- 
ing from part of the houses being assessed under a gen- 
eral rate, and also from the interest on the money bor- 
rowed for the construction of the works being paid out 
of the general district rate or out of some other fund, 
that raise considerably the actual price paid for water 
and therefore the published rates are no indication of 
the real charges that fall upon the inhabitants. 

Mr. Hawksley, in his evidence before the Royal 
Commission on Water Supply, gave it as his opinioa 
that water works were as a rule better managed by pri- 
vate companies than by public bodies. Public bodies 
(with some exceptions) are not so successful in check- 
ing waste ; and the tendency among the rate-payers is 
to screw down the expenses as low as possible, and to 
avoid, if they can do so, any extension of their works, 
In consequence of this their efficiency is often seriously 
reduced. On the other hand, private companies find it 
best to extend their works as much as is prudent, and 
to maintain the same as efficiently as possible. To 
this they are constantly urged by the public, who are 
perfectly indifferent about the expenditure, in which 
they are not at all concerned. Taking ail things into 
consideration, it seems to us impossible to lay down 
any hard-and-fast rule respecting the proprietorship of 
water works. Each town should be considered sepa- 
rately, and with reference to its character, whether it is 
a compactly-built manufacturing place or an open-built 
pleasure or semi-agricultural town. For instance, in a 
closely packed manufacturing or business town, con- 
taining large numbers of the working class, and where 
the wells and private sources of supply are contaminat- 
ed so as to be unfit for use, public management of wa- 
ter works, if conducted in a disinterested and efficient 
manner, would most likely prove more satisfactory 
than that by a private company. And it may be here 
mentioned in support of corporate control that some 
large towns—e. g., as Liverpool, Dublin—whose sup- 
plies were originally under municipal government, but 
afterwards became private companies, finding their first 
system of administration to be better, have reverted to it. 
On the other hand, taking a town not engaged in any 
particular manufacture, but with a great length of 
street in proportion to the population, and containing a 
large number of semi-detached or villa residences, 
many probably supplied from private wells, public 
Management is open to several objections. As all 
would have to pay the public water-rate, so all would 
be entitled to a supply from the water-works. ‘To give 
this supply would require a great length of distribu- 
tion main, thus adding seriously to the first cost. Then, 
again, public bodies have the power of raising compul- 
sory rates; and, as often the interest of the money 
borrowed for the construction of the works is paid out 
of the general district rate, to which each rate-payer 
contribntes, those who have a private supply are com- 
pelled to pay for benefits they do not receive. A pri- 
vate company has no power to make compulsory rates, 
and if any person requiring water within the limits of 
their special Act guarantee to take the supply for three 
Successive years, and the total annual amount of water 
Tate chargeable by the company be not less than one- 
tenth of the expense of providing and laying down the 
Pipes, the company are obliged to supply the water, 
So that with a private company the objections just re- 
ferred to in relation to public management are avoided. 

Private water companies are, as a rule, profitable in- 
vestments, It is an established fact that where water- 
works have cost £3 per head of the population for a 
Pumping scheme, and £4 per head for a gravitation 
scheme, they have paid dividends of $5 per cent. and 
upwards, 

Great Grimsby commenced a supply in 1866. The 
dividend in 1869 was 6 per cent., and in 1874, 7% per 
cent. Pontypool, with a population of 10,000, pays 10 
Percent. Bristol and Cardiff both pay 10 per cent. 
Newport pays 8 per cent., being limited by their Act of 
Parliament. 





The value of the Birmingham Waterworks in 1865 





Gas Light Journal and Chemical Reporter, New York; 


was about £400,000 ; at the present time the market James Dun, Ch. Eng. St. L.& S. F. R. R., North 


value is £1,010.400. Yet, notwithstanding these facts, 
very little of the capital for local companies is sub- 
scribed in the places themselves, but by what are 
termed foreigners=#. e. persons without the district— 
those most eager to invest being shareholders in simi- 
lar companies. 

It has been stated that public authorities have power 
to lease or purchase waterworks from private compa- 
nies by agreement. It is thought by many that where 
it is desirable that public authorities should possess the 
water-works the better plan is to purchase them when 
they are well established and paying a good dividend, 
than to make the works themselves, In the former 
case, although they have generally to pay much more 
than the original cost of the works, yet they are able to 
borrow money on their rates at a low interest, and the 
increasing value of the water-rates enables them in or- 
dinary cases to pay off the loan, whereas to construct 
works they would not receive any income during their 
construction. 

Few, if any, classes of works show more promi- 
nently the ill effects of false economy than gas and 
waterworks. In designing waterworks not only should 
they be made to give the maximum supply to the pres- 
ent population, but they should be capable of meeting 
the wants of an increase of at least 50 per cent. ; and 
in some exceptional cases provision for double or more 
more than that of the original number would not be too 
much, Arrangements should also be constructed so 
that future extensions may be made with the least pos- 
sible inconvenience and expense. It is more import- 
ant to make the works of ample size in gravitating than 
in pumping schemes, fcr it is obyiously less expense to 
put down an extra engine and appurtenances 
than to enlarge the bank of an impounding reser- 
voir, and to increase the diameter of what is frequently 
a long length of main between the impounding and 
service reservoirs. The mains also should be of ample 
size. The value of the old mains when taken up is 
often little more than that of old iron, and with the 
smaller sizes it scarcely meets the cost of recovering 
them. Many companies that have fallen into this er- 
ror find when they are fairly established and paying a 
good dividend—perhaps the full 10 per cent.—that the 
increased consumption of water requires a remodelling 
of their mains and works at a great cost, and that in 
consequence the dividends decline to probably the nor- 
mal 4 or § per cent., at which they remain for some 
time, and it may be for years. Public bodies, acting 
under the pressure of the ratepayers, or perhaps of 
their own penurious inclinations, are particularly liable 
to cut down the cost of works, with a view to borrow 
as small a sum of money as possible, and therefore to 
keep down the rates, and hence their failure to main- 
tain efficiently the undertaking, Their reluctance to 
make any extensions may also be traced to the same 
source.—/Zumber's Treatise on Water Supply. 
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CORRESPONDENCE. 





Detroit, Micu., May 7, 1878. 
Epitor ENGINEERING News: 

Dear Sir :—I write to correct an error on page 143 
of the ENGINEERING NEws. The author of the article 
entitled “* The Stadia and Stadia Measurements” states 
that “Tables published by Messrs. Alfred Noble and W. 
F. Casgrain are used upon the Lake Survey.” ‘The fact 
is that the Stadia tables which have been used exclu- 
sively in the Lake Survey work during the past three 
years were computed by J. Teeple (formerly U.S. Asst. 
Engineer) and myself. ‘The first edition was required 
for immediate use and was lithographed when the tables 
were yet in an incomplete condition. They have since 
been much extended and another edition will soon be 
published. Very respectfully, 

J. A. OCKERSON, 
——_——_- e——__—_——_ 
The following are the changes and additionr Amerie 


can Society of Civil Engineers, for the month of 


NOVEMBER 1877. 


Additions.—Charles O. Browne, (Junior to Mem- 
ber), Eng. Passaic Rolling Mill Co., New York, 
Elected Nov. 7, 1577; Frederick W. Clark, Ch. Eng. 
S. Chicago Pumping Works, Chicago, IIl., elected Nov. 
7, 1877; Alfred G. Compton, [A.] Prof. Applied Math. 
College of City of New York, New York, elected Sept. 
5, 1877 ; Thomas H, Johnson, Civil E: g. Columbus, 
Ohio, elected Sept. 5, 1877 ; Charles W. Raymond, [J.] 
Ass’t. Engineer, Department of Docks, New York, 
elected Nov. 7, 1877; Arthur F. Wrotnowski, Civ. Eng., 
New Orleans, La., elected July 12, 1877. 

Changes and Corrections.—John B. Atkinson, Sec. 
and Treas. St. Bernard Coal Co., Erlington, Ky.; John 
W. Bacon, Gen. Railroad Commissioner, State of Con- 
necticut, Danbury, Conn.; Phinehas Barnes, Plainfield, 
N. J.; George S, Baxter, Tarrytown, N. Y.; John C. 
Bland, Philadelphia, Pa.; John Bogart, (Secretary) Am. 
Soc. Civil Engineers, New York; Frederick Brooks, 
Boston, Mass.; W. D. Bullock, Pawtucket, R. I.; H. 
Wadsworth Clarke, Ch. Eng. Resurvey New York and 
Pennsylvania, Syracuse, N. Y.; Francis Collingwood, 
Ass’t. Eng. N. Y. & B. Bridge, cor. Cherry and 
Pearl streets, New York; G. W. Dresser, Editor Am. 


Springfield, Mo.; G. Thomas Hell, Ass’t. Eng. Gilbert 
Elev. R. R., New York; John Houston, Hackensack, 
N. J.; Washington Jones, Port Richmond Iron Works, 
Philadelphia, Pa.; Walter Katte, Ch. Eng. N. Y. Elev. 
R. R., New York; Thomas P. Kinsley, Brooklyn, N. 
Y.; G. Leverich, Brooklyn, N. ¥.; Wm. H. Lotz, Mech. 
and Cons. Eng., Chicago, Ill; Charles MacRitchie, 
Chicago, Ill.; Cornelius S. Masten, Haven & Masten 
Mfg. Co.. Rochester, N. Y.; William H. Newton, Chi- 
exgo, IIL; Ernest Pontzen, Paris, France; Henry G. 
Prout, Am. Soc. Civil Engineers, New York ; James D. 
Raynolds, Riverside, Cook Co., 11]; W. Milnor Roberts, 
(Vice-President) Ch. Eng. N. P. R. R., New York; 
Alfred F. Sears, Chimbote, Peru; Thomas S. Sedgwick, 
Philadelphia, Pa.; C. Vandervoort Smith, (Director) Ch. 
Eng. Manhattan Gas-Light Co, New York; Howard 
Soule. Civ. Eng., Syracuse, N. Y.; Charles A. Tasker, 
Res. Eng. C.S. Ry., Cincinnati, O., Stevenson Towle, 
Eng. in charge Sewers, Dept. Public Works, New York; 
Edmund Turner, Eng. Road Dept. L.C. & S W.R.R., 
Frankfort, Ind.; Robert Van Buren, Ch. Eng. Dept. 
City Works, City Hall, Brooklyn, N. Y.; Harvey R. 
Weeks, Div. Eng. C. S. Ry. Butlerville, Ind.; David 
W. Wellman, Ass’t. Eng. U. S. Imp. A. & W. Rivers, 
Fort Smith, Ark, 
Resigned.—Richard D. Dodge, Brooklyn, N. Y., 
Nov. 7, 1877. 
JANUARY 


Additions.—C. Frank Allen, Ass’t. Eng., 
Water Works, Boston, Mass., elected Feb. 6, 
P. Gilbert, Civil Engineer, United States Engineer Of- 
fice, Detroit, Mich., elected Feb. 6, 1°78; Edward 
Marsland, Marine Engineer, Sing Sing, N. Y., elected 
Feb. 6, 1878 

Funior.—Ira E. Clark, City Engineer’s Office, Cam- 
bridge, Mass., elected Feb. 6, 1878. 


1875. 


Newton 
1575; (. 


CHANGES AND CORRECTIONS, 

Memobers.—F rederick W. Clarke, C. E., Chicago, U1: 
Theodore Cooper, Keystone Bridge Co., Pittsburgh, Pa.; 
Charles G. Darrach, Philadelphia, Pa.; Chas. E. L. B,. 
Davis, Captain of Engineers U. S. A., New Orleans, 
La.; E. F. Falconnet, Engineer N. & . R. R. Co, Le- 
banon, Tenn.; F. U. Farquhar, Maj. of Engineers U.S. 
A., Rock Island IIL; Philp Golay, Cincinnati, Ohio; 
Charles H. Latrobe, Baltimore, Md.; W. H. McClintock, 
Asst. Eng. Louisville Water Co., Jefferson Co., Ky.; O. 
F. Nichols, Philadelphia, Pa.; H. W. Parkhurst, Divis- 
ion Engineer, R. C.St. L. & C. R. R., Glasgow, How- 
ard Co., Mo.; Robert L. Read, Civil Engineer, Cincin- 
nati, Ohio; William H. Searles, Civil Engineer, New 
York; Thomas S. Sedgwick, Superintendent of Con- 
struction U.S. Court House and Post Office, Austin, 
Tex.; C. Shaler Smith, St. Louis Mo.; Julius H. 
Striedinger, New York ; Arthur S. C. Wurtele, Buffalo, 
N. Y. 

Funiors.—Sanlord Horton, Covington, Neb.; Wil- 
liam B. Knight, New York; D. Jones Lucas, Warren, 
Pa. ; 

Deceased.—John F. Tracy, Fellow, Feb. 13, 1878. 
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SUCCESSFUL observations of the transit of Mercury 
were made at the Observatories at Ann Arbor, Wash- 
ington, Cambridge, West Point and Utica, on Monday, 
the 6th inst. Prof. Peters at Utica discovered indica- 
tio s that the planet possesses an atmosphere. 
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THE German Alpine Club has a membership of 
nearly 7,000 and an annual income of 40,000 marks. 
The chief objects of the Society are to erect shelter-huts 
in the Alps, maintain communication over the passes, 
and prepare maps of the German and Austrian Alps. 

eacilladtaces 

New Procrss IN STEEL CAstiINGs.—A. J. Nel- 
lis, of Pittsburgh, has invented a new process for mak- 
ing steel castings of irregular shape; which consists in 
impregnating the mould with combustible material, 
which becomes ignited by contact with the melted steel, 
and keeps it fluid enough to penetrate to the remotest 
corners of the mould, and is also # preventive of blow- 
holes. Plowshares and other irregular castings have 
been very successfully produced by this process. They 
may be forged into any shape by a blacksmith, and, 
when worn out by use, converted into smaller articles 
such as tools, knives, etc. 

sanitintitalGpiantameie 

How Gas-Licut Errects THE Eve. In a re- 
port recently before the German minister for education 
by the scientific committee for medical affairs, the con- 
clusions arrived at are that gas-light has no prejudicial 
effect upon the eyes provided they are protected from its 
direct action. For this purpose the committee recom- 
mend shades and bell-glasses of translucent glass por- 
celain. They disapprove of opaque metallic shades, 
since when these are used ,the eyes, though themselves 
in shade, gaze upon a strongly illuminated surface and 
become dazzled and over-stimulatec. On account of 
the quantity of heat evolved by gas, the burner should 
not be too near the head of the person; the heat is lia- 
ble to cause head-ache and even congestion of the brain. 
Care should also be taken to prevent the flame from 
flickering. The use of a dark-blue glass is also suggest- 
ed in cases of irritation. With these precautions the 
committee believe that gas-light may be used without 
mischief. 
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WATER SUPPLY OFAMERICAN CITIES. 


BOSTON. 








TABLE No. 1. 


Annual Amount of Rainfall, in Inches, at Lake Cochituate, Boston and 
vicinity, 1849 to 1875, inclusive. 
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CRG: chcca ks | 43-15 | 45.72 | 48.17 | 41-29 | 42.08 | .. 46.25 
1855....+0++| 34-96 | 44-19 | 47.59 | 40.63 | 44.89 | 48.41 | 39-05 
i eee -+| 40.80 52.16 53-79 | 42-33 | 42-49 | 45-97 40.97 
1857. o2ee} 03.10 56.87 | 57.92 44.04 49-38 | 52.02 44-75 
WOGB sn ksdcus | 48.66 | 52.67 | 45.46 | 37-40 | 37-73 | 35-80 | 44.51 
S665 05x eee! 49-02 56.70 at 48.49 | 47.51 48.41 45-16 
FROGS in xwiod | §5-44 | £1.46 | 46.95 | 45-97 | 46.91 | 46.67 38.44 
1561 «+| 45-44 50.07 50.14 36.51 43-32 | 42.95 44.25 
SOOR, sc acne 49.69 61.06 57.21 46.42 44.26 | 44.61 | 50.14 
TBG6S. sw cccess 69.30 67.72 56.42 53-66 52.37. | 57-81 | 55-17 
9864. ceccee 42.60 49.30 39.46 36.56 38.11 | 40.64 36.83 
PONE ca tccan | 49.46 | 47-83 | 43.59 | 35-84 | 37-38 | 38.82 | 44.69 
Seen cbs se | #2.32 50.70 a 43-46 | 38.18 41.36 | 46.02 
1867 eoee| 56.25 55.04 41.71 41.40 45-54 | 45-87 | 47-04 
EGO s scatens 49-7! 64.11 39.89 44.65 47-96 49.58 | 53-52 
1869.. | 64.34 66.28 47-98 47-30 47-30 | 48.96 | 47-70 
IG7O. swenees | 55.89 59.73 41.53 :0.40 46.37 | 48.71 49.02 
O22 osctecen | 45.39 48.33 40.56 36.82 | 45.45 44.17 47-91 
ES7Ssccccees | 48.47 58.04 52.73 45.80 44-32 | 48.67 | 48.71 
873. e+ eeees | 45-43 54-94 46 oI 42.58 39.86 | 45-05 52.56 
187 4eeeeeeee | 35-93 | 41-09 | 38.73 | 32-32 | 35-68 | 41-75 | 43.39 
BB7§. os cceee 45-49 51.01 51.00 40.30 40.29 | 43-63 | 52.22 














Table of Heights and Distances. 
TABLE No. II. 


High water mark, Lake Cochituate, 134.36 feet. 

Bottom of interior of Cochituate Aqueduct at Lake Cochituate, 121.03 ft. 

Bottom of interior of Cochituate Aqueduct at West Pipe Chamber, 
119.04 feet. 

Bottom of interior of Cochituate Aqueduct at East Pipe Chamber, 
118.52 feet. 

Bottom of interior of Cochituate Aqueduct at Brookline Reservoir, 
116.77 feet. 

Top of dam of Brookline Raservoir, 126.60 feet. 

High water mark, Brookline Reservoir, 124.60 feet. 

Top of dam of Chestnut Hill Reservoir, 128.00 feet. 

High water mark, Chestnut Hill Reservoir, 125.00 feet. 

High water mark, Parker Hill Reservoir, 219.00 feet. 

Lower floor of Gate House, Parker Hill Reservoir, 197.00 feet. 

Top of Stand pipe., 238.88 feet. 

Bottom of interior of Sudbury River Conduit at Farm Pond, 141. 3cfeet. 

Bottom of interior of Sudbury River Conduit at West Siphon Chamber, 
131.09 feet. 


Bottom of interior of Sudbury River Conduit at East Siphon Chamber, 
129.36 feet. 


Bottom of interior of Sudbury River Conduit at Chestnut Hill Reser- 


voir, 124.05 feet. 
Top of masonry overflow, Dam 1, 157.75 feet. 
Top of stop planks, Dam 1, 159.50 feet. 
Top of masonry overflow, Dam 2, 166.00. 
Top of masonry overflow, Dam 3, 175.50. 


Bottom of interior of Supply Conduit from Dam 1 to Inlet Chamber 


144.84 feet. 
Bottom of interior of Supply Conduit at Farm Pond, 143.01 ft. 
High water mark, Mystic Lake, 7.00 feet. 
Top of Dam, Mystic Lake, 11.00 feet. 
Bottom of Mystic Conduit at Lake, — 4.17 feet. 
Bottom of Mystic Conduit at Pipe Chamber, — 4.92. 
Bottom of pump well, Mystic Engine House, — 11.00 feet. 
Bottom of Mystic Reservoir, 125.00 feet. 
High water mark, Mystic Reservoir, 147.00 feet. 
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DISTANCES ON SUDBURY RIVE 


Gate Chamber at Dam 1 to Inlet Chamber at Farm Pond, - 
Gate Chamber at Farm Pond to West Siphon Chamber, = - 


West Siphon Chamber to East Siphon Chamber, 


East Siphon Chamber to Chestnut Hill Reservoir, - - 


R WORKS. 


4170 feet, 
54,100 

1,800 
18,012 
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Cost OF THE WORKS TO May 1, 1876. 
Cost 6f Water Works to January 1, 1850, as per final report of Water 


Commissioners... .eeee.eeeeees occ eeeccerecerens eesececere $3,998,051 83 
Extension to East Boston............. Sees sncecsccee peeeeees 281,065 44 
Jamaica-pond aqueduct.....eeeeeceeeepeeceececsccesnseees 45,237 50 
New dam at Lake Cochituate....... seer cerecerceconcvcccecese 10.940 08 
Raising lake two feet, including damages..............0008 eee 28,002 18 
Dudley pond, lower dam, and making connections with the lake... 18,982 23 
New main for Brookline reservoir......ccee.seseucecs eae es 304,991 83 
Land and water rights since January 1, 1850......... Sweehaewese 58,331 41 
Land damages since 1850... ..cececcccccess.ssces SNddkeeeEESS * 15,511 62 
New pipe yard and repair shop............eeeeeeee eecceccesens 25,666 51 
Upper yard, buildings, etc...cececcsseesccccserececs ccustesede 9.165 63 
New water-pipes, East Boston,..........scccscssccvccccees 20,999 43 
New main, East Boston....... $a thee Coc creseesecccceesecas 24,878 08 
Water to Deer Island.........-.008. Soe send GES be beRaeba ons 6s 6 75,000 00 
Pumping-Works at Lake Cochituate............cceccsecccssees 15.000 00 
High service, stand-pipe, engine-houses and engines.............. 83,829 53 
High service, South Boston.......scscccccccsccsccscrcccccscece 27,860 29 
Chestnut-Hill reservoir, including land............sseeeeseeeees — 25449,982 07 
Parker-Hill reservoir, including land..........cccccccccceccececee 228,246 17 
Charles River siphoa. ....ccscccccceccccccctesecs sssccedcecs 26,532 35 
Additional supply of water, including land damages and allexpenses 1,186,254 56 
Cost of main pipe, since January 1, 1850... ..ccesecsccecceecs hs 830,310 98 
Cost of laying main pipe, since January 1, 1850............ee000e 454,233 7° 


Cost hydrants, stopcocks, and boxes, and setting the same......... 
Cost of main pipe, for extension in Roxbury, Dorchester, Brighton 


251,376 63 


and West Roxbury districts......+s.sseeeee seccecscececesss 879,197 81 
Cost of laying main pipe for extension in Roxbury, Dorchester, 

Brighton and West Roxbury distrcits............cececceceees 358,429 04 
Cost of hydrants, stopcocks and boxes, and setting same in above 

Mists oi aise eae gai ese Fisbie CER rN Oo iagycpeaaeee 344,859 73 


Cr. By sale of Jamaica-pond aqueduct, 
By sale of land to May 1, 1876, 








$12,050,936 63 





56,356 85 


————— 


$11,994,579 78 
















Side view of Trench. 
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CONCERNING SMALL WATER PIPES. 








A serious mistake is made, in many otherwise 
admirably designed systems of water supply, in the 
adoption of too small pipe. A false conception of 
what constitutes true economy is the cause. Not 
how to make the least cost alone, leaving the effect 
as of secondary importance; but how to produce a 
maximum result with a minimum outlay should be 
the guiding idea. Common sense is very often a 
rejected factor in the solution of engineering prob- 
lems. 

Indolence or incompetency says “This will do,” 
when it will not do. 

No street pipe should be less than six inches in 
diameter, and, if a really efficient fire protection be 
desired, the pipe should be not less than eight 
inches. 

A smaller pipe will fail, except at an enormous 
waste, to supply the water with which to combat a 
serious fire. To produce a given supply, the small- 
er pipe, as compared with the larger one, produces 
such an increase in flow as greatly augments the 
resistance, and causes a corresponding increase in 
the combustion of fuel and consequent cost. The 
better work is done by the directer action. 

We will assume that we have to supply two fire 
streams, each of 20 cubic feet per minute, at a hy- 
drant, 1000 yards away, through a straight and uni- 
form line of pipe. 

In four-inch pipe (such pipe is extensively used 
in some cities), this would give a velocity of 7.66 
feet per second. Using Fanning’s formule a total 
water pressure of 84.1 pounds will be required. 

In a six-inch pipe a velocity of 3.401 feet per sec- 
ond will result and a pressure of 11.6 pounds will 
be needed. 

In an eight-inch pipe a velocity of 1.9 feet will 
be produced and a pressure of 2.8 pounds will be 
necessary. 

The pressure at the hydrant will be the same in 
each case. 

Ignoring the resistance in the hydrant, we shall 
compute the pressure necessary, at the end of 100 
feet of 24¢ inch hose, to discharge 20 cubic feet per 
minute through a one-inch nozzle. 

In lieu of better formule, we shall use the fol- 
lowing: 

Q: 
For the hose H = 757; 72g: in which H = head to 


one foot of length, Q = cubic feet per second, d = 
diameter in feet and a = coefficient of friction = 
111.11. 


2 


For the jet H —_—— in which H = head re- 


quired, Q = cubic feet per second, d = diameter of 
nozzle in inches, and ¢ = coefficient of discharge = 
95. 

From the first we have 14.8 feet as the head re- 
quired in the hose. From the second formula we 
have 57 feet as the head required to produce the 
jet. To produce the two streams, double these 
heads will be required, or a pressure of 62 pounds, 
acting at the hydrant. 

Into the four-inch pipe the engine must work at 
a water pressure of 146.1 pounds, into the six-inch 
pipe at a pressure of 73.6 pounds, and into the 
eight-inch pipe at a pressure of 64.8 pounds. 

Since, in the same engine, other conditions being 
equal, the work performed must be directly as the 
force expended, 2.25 pounds of fuel must be con- 
sumed for the 4-inch pipe and 1.13 pounds for the 
6-inch pipe, where but one pound would be re- 
quired for the 8-inch pipe. 

But perhaps a less pressure will be more favora- 
ble to the smaller pipe. Let us see. Assume the 
pressure to be 16 pounds at the farthest point (“do- 
mestic service”), the same quantity as before taken 
to be delivered, and we readily see that 4.79 pounds 
of fuel will be required for the 4-inch pipe, and 
1.41 pounds for 6-inch pipe when but one pound 
will be needed for the 8-inch pipe. 


ENGINEERING NEWS. 


As the cost of fuel is the large element in the 
economy of a water supply, too much attention can 
not be given to the determination of the true value 
of small water pipes. 

These smaller diameters are being too largely in- 
troduced into the water supply systems of our 
smaller cities and towns. 





‘A. NEW PAVEMENT. 





A variation in the wooden block pavement has 
been introduced by a Chicago contractor, and 
Washington street between State and Dearborn is 
being laid therewith. Tie foundation in this in- 
stance is excellent, the old street bed having been 
filled up to the new grade with suitable material 
which was traveled over for several days; it was 
then brought to exact grade of superstructure, 
sand was laid on, and on top of this one inch pine 
boards nailed to strips imbedded inthe sand. The 
blocks are laid on this floor diagonally, the whole 
distance of the paved portion between gutters. 
The blocks are one inch in thickness and six inches 
deep, and must be free from sap wood. They are 
dipped in about three to four inches of prepared 
tar or cement such as is used on roofs, then set on 
end close together, every three or four rows being 
nailed, on top of the blocks the tar cement is pour- 
ed hot to fill up interstices and cover the whole 
surface; into this well screened gravel is raked 
and the pavement is ready for use. The only merit 
claimed by the inventor is the inch board, he 
claiming that inch pine boards do not dry rot; the 
flooring need not be tarred as it is a superflous ex- 
pense, and he claims that it is not necessary to fit 
the blocks so closely together lengthwise as is be- 
ing done in this case. The process as carried out 
on Washington street is slow and proportionately 
expensive, but the inventor holds that he can buy 
it at very greatly reduced expense, and it certainly 
appears as if it would be a durable pavement if all 
the conditions are carried out faithfully. 





Tue land office at Traverse City, Mich., has 
been transferred to Reed City. 





Tue total bonded debt of Albany, N. Y., is $1,- 
860,000; the city real estate is valued at $1,897,- 
075. 





Tue restoration of the Tuileries, Paris, and the 
conversion of the building into an art gallery is 
likely to be decided upon. 





In Chicago the street contractors utilize the 
school children during recess by letting them play 
at setting up block paving. Several hundred boys 
will toss in a good many feet of pavement in an 
hour and we suppose the result of their labor is 
about as good as the average Chicago wood pave- 
ment. 





MANnIsTEE, Mich., papers announce that the Por- 
tage channel is again open. The people dammed 
up the lake at the mouth of the channel until it 
became over two feet higher than Lake Michigan. 
When the accumulation of water was let out the 
force of the current cut a fine channel from lake to 
lake. 





AccorptNeG to the official report, just published, 
106,500,000 francs had been raised for St. Gothard 
railway up to the close of last year, of which there 
have been expended on works of construction 
85,300,000 francs. The tunnel will require several 


! years for completion. It promises to be the most 


expensive work of the age. 





Twat an “ Ounce of Prevention is worth a Pound 
of Cure” was well illustrated at the new State 
Capitol at Lansing, the 13th inst. 

A six ton stone was settling into place when 
the derrick sustaining it, snapped like a pipe stem. 








1601 


The mass fell 20 feet to the steps below, crashing 
through cornice and portico. Two workmen were 
injured. The damage is between $4,000 and 


| $5,000. 


All appears to result from the “ guess so” so 
largely determinative of a contractor's plant. 


EIGur years ago a wooden pavement was put 
down on Centre street, Bay City, Mich., by E. L. 
Dunbar, C. E., then City Engineer. It is to-day 
apparently as good as ever. It was laid according 
to the Wyckoff specitications, as follows :—The 
street bed was smoothed, and a double flooring 
of inch boards was laid. This was covered with a 


cement made of tar and pitch. The blocks, pine, of 


uniform length but irregular form, were first sub- 
merged in the hot cement, and then placed on end 
on the foundation. The interstices were then 
filled with gravel, and grouted with hot pitch and 
tar. Finally the whole surface was covered with 
a layer of the hot cement. No defects are to be 
seen. The street is one of the most used in the 
city. 

Since the Centre street pavement was laid; the 
“City fathers * have studied economy; and under 
their direction, several streets have been paved, at 
about one half the cost of the above. The tar and 
pitch was the material upon which the saving was 
accomplished, for little or none was used. 

It is interesting to see the blocks bobbing up 
during a heavy rain. Some have been known to 
leave their proper places and swim to the gutters. 
It requires no very shrewd guess to determine the 
durability of such pavement. 

We know cheapness is the essential thing. 





As we look over the long list of steam coals now 
in the market and note their varied etliciencies, we 
most fervently wish that Congress, in one of its 
lucid intervals, would inaugrate a series of experi 
ments that would determine their value. 

Since the very valuable experiment of Prof. 


Johnson, thirty-four years ago, many rich coal 


mines have been opened. Of the true value of the 
coal from these mines, we have little knowledge 
beyond that coming from the vagaries of stock 
brokers, and the assertions of interested chemists. 
But the modern Congressman can not forget that 
he represents only his constituents. National in- 
terests are the care of the other fellows. 








In the lumber states, a new enterprise is de- 
veloping. The great scarcity of snow and the con- 
sequent failure in the “log crops,” the past winter, 
are resulting in earnest efforts toward summer lum- 
bering. Tramways and railroads are building to 
reach the more valuable pine lands. These are 
more or less rudely constructed, (with two or three 
notable exceptions), on a corduroy foundation, and 
will fail more or less in economical results. The 
guide rails of most of these roads are iron, though 
some are merely round sticks upon which trucks 
having wide grooved wheels, are run. We opine 
that the ruder tramways will be speedily abandon- 
ed as the excessive traction with the heat and flies 
will prove too much for the horses. 

As in all new enterprises, many will fail, but we 
believe the begining is made in what will prove to 
be a great industry. 





CIVIL ENGINEERS’ CLUB OF THE NORTH- 
WEST. 

The 85th meeting of the Club was held Tuesday 
May 7th, in the new rooms of the Club, in the 
Atheneum Building, 48 to 54 Dearborn St. In 
the absence of President Smith, who is busily en- 
gaged in his duties as Chief Engineer of the Glas- 
gow, Mo. Bridge, Mr. 8. 8. Greeley occupied the 
Chair, and Mr. F. W. Clarke, acted as Secretary 
pro-tem, a large number of members being in at- 
tendance. After mutual congratulations on the 
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convenient quarters in which the future meetings 
of the Club were to be held, the paper for the 
evening was read by Mr. E. 8. Chesbrough, City 
Engineer. This paper, «a very important one, en- 
titled “Some Statements relative to the duty of 
Pumping Engines” we publish entire this week 
and it will command attention, from the high posi- 
tion as a Hydraulic Engineer held by the author. 

After some conversation as to the time and place 
of holding the annual meeting, the Club adjourned. 





OBITUARY. 





It is with exceeding regret we notice the death 
of Professor Joseph Henry, of the Smithsonian 
Institution, Washington, who died on May 13th. 
His contributions to the cause of science, and his 
remarkable self-sacrifice in that cause must ever 
keep his name like a beacon light for those trying 
to travel the same way. It is unnecessary for us 
to do more than notice the fact, as the press far 
and wide has done honor to “an honored man.” 

The Syracuse, N. Y. papers announce the death, 
after a brief illness, of J. Irving Clapp, a promising 
young engineer of Deadwood, Dakota Territory, 
which occurred May 9. Mr. Clapp was born July 
16, 1856, in the town of Pompey, Onondago county, 
N.Y.,and while yet a boy he became, by the remov- 
al of his father’s family, a resident of Syracuse. 
After a thorough course of study with Prof. W. 
Locke Richardson of the Syracuse University, he 
entered the office of Capt. H. W. Clarke, in Syra- 
cuse, where he remained one year, engaged in gene- 
ral engineering practice. Then in the employ of a 
firm of map publishers, he was engaged upon 
county surveys for about two years in Michigan, 
New Jersey and Pennsylvania. In the fall of 1876 
he returned home to Syracuse, and soon turned his 
face towards the far West. After teaching school 
during the preceding winter, he went to the 
Black Hills and found immediate professional em- 
ployment, aid upon his twenty-first birthday 
formed a partnership with J. D. MacIntyre, and en- 
tered upon an extensive practice as Mining, Hy- 
draulic and Civil Engineer. The young firm at 
once won the confidence of the capitalists of the 
section, and their practice rapidly increased, until 
it soon embraced the greater proportion of the 
intricate engineering and surveying of the Dead- 
wood district. Mr. Clapp was a young man of 
more than ordinary abilities, both mental and 
physical, and his unexpected death was a great 
shock to all his friends. 





REVIEW OF THE PROGRESS OF STEAM 
SHIPPING DURING THE LAST QUARTER 
OF A CENTURY.* 


BY ALFRED HOLT, M. INST. C. E. 
Continued from page 155. 

The indicator diagram is generally accepted as 
a test of the power developed by an engine, and 
expressing as it does the elements of power — viz., 
distance, time and pressure —it seems unreasonable 
to cavil at its acceptance, and illogical to question 
its results. Nevertheless, the Author, somewhat 
diffidently, advances the opinion that, as a test of 
useful effect, it is not implicitly to be relied on; 
and as a criterion whereon to fix the purchasing 
price of an engine, it affords undesirable oppor- 
tunities of departing from the most useful form. 
As an instrument to find out faults, the value of 
the indicator is considerable; as a gauge of the 
propulsion imparted to a ship, its results are often 
questionable. 

As the compound engine has settled into general 
acceptance, many fears which once surrounded it 
have been dissipated, and it is now equally man- 
ageable and durable with any of its predecessors. 





*From Proceedings of the Institute of Civil Engineers, Lon- 
don, Eng. 


To preserve the boilers, the engines were at one 
time made as tight as a still, any waste from 
escapes being replaced by fresh water obtained by 
distillation, so that almost the identical water was 
carried voyage after voyage. This had no better 
result than the premature decay of the boilers, 
which when not so well cared for, are apparently 
more durable. It was found at once easier and 
less injurious to use sea-water to replace waste; 
when so treated, and managed with equal care, the 
high-pressure boiler of the compound engine seems 
to last as many years as those of the old low-pres- 
sure type. The somewhat abstruse question of 
the use of jacketed cylinders has practically 
received an adverse solution; for, whatever be the 
merits of the controversy, the economy was imper- 
ceptible, while the complexity of the castings, and 
the consequent risk of accident, formed at all times 
a distinct objection. 

The shipowner, looking at the commercial side 
of the question, and not wanting an engine for 
scientific demonstration, but for practically propel- 
ling a ship, will naturally select that description 
which does it best on the whole; and if he finds 
one engine, though burning slightly less fuel than 
another, outbalances that saving by being more 
costly to buy and keep in repair, will naturally pre- 
fer the second. Thus simplicity, accessibility, free- 
dom from likelihood of derangement, and ease of 
repair are becoming daily more marked features in 
the steamboat engine, even if these entail slight de- 
partures from the most economical form. It is 
found that anything that can go wrong at sea gene- 
rally does go wrong sooner or later, so it is not to 
be wondered that owners prefer the safe to the 
scientific. It is also found that it is almost as bad 
to have too many parts as too few; that arrange- 
ments which are for exceptional and occasional use 
are rarely available when wanted, and have the dis- 
advantage of requiring additional care. Their very 
presence, too, seems in effect to indispose the engi- 
neer to attend to essentials. Sufticient .stress can 
hardly be laid on the advantages of simplicity. 
The human factor cannot be safely neglected in 
planning machinery. If attention is to be obtained, 
the engine must be such that the engineer will be 
disposed to attend to it. In one part only 1t seems 
impossible to have too much, the boiler. When, 
however, the requisite provision is made for all 
things going well and being easily kept right, 
astonishing results are obtained. Forty days’ con- 
tinuous steaming without a stop is not an uncom- 
mon performance. The generation is hardly 
passed which was told that a steamer could not 
cross the Atlantic, and already the engineer has 
grappled with and overcome the longest distances 
on the surface of the world. 

It is somewhat singular how great a failure the 
auxiliary steam vessel] has been, that is, where the 
engines are used intermittently, sails being em- 
ployed whenever the winds are favorable; and this 
failure is all the more remarkable, because, at first 
sight, hardly any doubt could be entertained of 
success. On all long voyages, there are parts of 
the ocean difficult to cross under sail, and a speed 
of six knots an hour continued even for three days 
might shorten the voyage by weeks; also, if that 
speed were attainable, tug-boats would be unneces- 
sary for going up rivers, or entering or leaving har- 
bors, and short cuts might be made available which 
could not be safely taken under sail alone. Never- 
theless, great as these advantages are, and frequent- 
ly as the experiment has been tried, failure has 
been the almost invariable result. The famous 
“Great Britain,” the best specimen of this arrange- 
ment, has abandoned her long-continued and re- 
markable service to Australia. The reason does 
not lie on the surface; it is probably two-fold. In 
these vessels the sailing department cannot be 
economized, while it is practically impossible to 
keep the engine expenses in a reasonable propor- 


tion to engine services. Hence a slight increase of 
engine staff enables a continuous service to jy. 
maintained, which being done, the sailing depart- 
ment may be at once so immensely diminished as 
to go a long way towards compensating for the 
additional fuel; and the vessel changes her char- 
acter, gaining the advantages and repute of 
steamer instead of a sailing vessel. 

No review of recent steamboat enterprise and 
progress would be complete which did not touch 
on the part Government has played in various ways, 
whether— ; 

(1) By subsidies for maintenance or assistance 
of mail services, or 

(2) By interference in design, condition, and 
equipment, on the plea of providing for the public 
safety. 

Both are difficult problems, and if the Author 
cannot consider that unmixed good has come of the 
interference, he will not deny that some advantage 
has resulted, and that political situations have 
arisen when it was impossible to avoid interference 
of some kind. 

Postal subsidies were originally granted in aid of 
lines of communication which it was supposed 
could not live, or at any rate be maintained with 
regularity, without. No doubt the ends aimed at 
were realized. Communication was opened at an 
earlier date, and maintained more regularly, than 
it would have been without ; and some most im- 
posing fleets have come into existence under the 
system. But to one who could see behind the scenes 
as a shipowner, and more especially if he were in- 
terested in mechanical progress as an engineer, there 
was a reverse to the picture. The lines thus created 
were huge monopolies ; the Government money was 
used to crush competitors, and as a matter of fact, 
did much to postpone all outside improvement in 
steam carriage at sea. Also, every result was obtain- 
ed by simple money expenditure. Science, economy, 
contrivance, thrift, all went for nothing. The day 
of subsidies is nearly over ; they have caused great 
waste, weakened the character of steamboat enter- 
prise as a whole, and left those who received them 
with both fleets and habits unfitted for the race of 
open competition. 

A volume might be written on the results of gov- 
ernmental interference with steamships on the plea 
of public safety. This interference has grown up, 
during the last twenty-two years, from a simple sur- 
vey, principally confined to boats and one or two 
other similar matters, to a minute and comprehen- 
sive inspection, beginning with the laying of the 
keel, and not ending with the destruction of the 
vessel. It is attributable to the unreasoning cry, 
“Any interference is justifiable which provides for 
safety.” The executive department of the Board of 
Trade has professed itself averse to too much of this 
interference ; and it has been the Legislature, more 
prone to emotion and less informed as to the intri_ 
cacies of the subject, which has imposed these heavy 
burdens. In practice, however, the Board cannot 
be said to have given much effect to its professed 
aversion, for it has rendered its interference exceed- 
ingly onerous and obnoxious, stretching it largely 
in many directions beyond the points obligatory on 
it by enactment. The rules on which its legion of 
surveyors is instructed to proceed have been embod- 
ied in a volume, which will pay perusal, and will be 
found not unamusing. It is an unwholesome fact 
that, under the plea of safety, the Board is gradually 
assuming the positon of designer ; and it is sugges- 
ted that this Institution would add to the services 
it has rendered to engineering progress by protest- 
ing. The system is too new to have wrought much 
ill ; but resistance to novelties and preference for 
stereotyped forms are the results only too naturally 
to be expected. 

Did the limits of this Paper admit, it would be 
interesting to criticise the regulations individually. 
That they do not approve themselves to well-in- 
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formed engineers is evidenced by the dissatisfaction 
and irritation they have produced, and the remon- 
strances made by important associations. The ec- 
centricity of the laws is noticeable. Surely life on 
shore is as worth preserving as life at sea. Yet no 
law governs the boiler of the railway engine, and 
the public rides with perfect safety—as years of ex- 
perience with thousands of instances have proved— 
behind a locomotive carrying 120 Ibs. of steam on 
a boiler which, if it was in a steamboat, would be 
restricted by law to about 70 Ibs. In fact, if sea 
rules for boiler strengths weie enforced on shore 
the infliction would be intolerable. 

It would be satisfactory, if it were possible, to con- 
clude this review with the statement that, those 
who have been actors in this peaceful revolution 
have profited by it. Shipowning is a pursuit in 
which, more than any other, success depends on per- 
sonal management. No doubt a few persons have 
reaped considerable rewards ; but as a whole, and 
viewed over a series of years, it has been a bad trade 
for most of those engaged in it. The perpetual pro- 
gress of invention has made good vessels unprofita- 
ble while still new ; the ease of competition, except 
in subsidy-protected trades, the temptation there 
has been from the advantage every newcomer pos- 
sesses, and the fitfulness of the demand for steam 
shipping, have all contributed to produce the result, 
that the steamship owner has worked for the pub- 
lic rather than his own good. Nor is the case dif- 
ferent for the owners of the cargoes his ships have 
carried. Rapidity of transit has done away with 
the possibility of large profits, while the necessary 
hurry and roughness of steamers’ ways have much 
disturbed those accustomed to the accuracy and leis- 
ure of sailing vessels. Indeed, it is a matter of fre- 
quent remark, that profit and comfort are driven 
out of any trade a steamboat enters. In fact, the 
one who almost alone has profited by the change 
has been the over-idolized idol of these later free- 
trading days, the consumer. 

(To be continued.) 
—— 


RIDING IN A PULLMAN CAR. 








Several gentlemen have recently been taking 
lessons in jurisprudence on the subject of the rights 
of passengers who ride in the drawing room or 
sleeping cars. As instruction in jurisprudence is 
expensive when taken in the first instance, and as 
the subject naturally concerns a large class of 
travellers, we give our readers the benefit of what 
the aforesaid pupils of the courts have learned. 

These cars are not, as a general thing, a part 
probably, of the railroad train. They do not be- 
long to the railroad company. There may be ex- 
ceptions on some roads; but for the most part the 
drawing room cars and sleeping cars belong to a 
separate company. The Pullman Palace Car Com- 
pany is the prominent owner of them. The gen- 
eral arrangement between the railway company 
and the company owning the palace car is, that 
the railway company agrees to draw the car over 
its road, and allow the palace car company to let 
its seats and berths to the passengers who want 
them. But the railroad company has no share or 
interest in the charges of the car company for its 
extra accommodations, and the car company has no 
part in the fare charged by the railroad for trans- 
portation. 

One question of interest is as to whether a pas- 
senger can be compelled to pay the extra charge 
for the palace car. This is the point involved in 
an actual suit now pending. The passenger 
bought the regular railroad ticket only, tried for a 
seat in the ordinary passenger car, but it was full. 
Then he established himself in the drawing room 
car, and refused to get out or pay extra. He said 
that the railroad company was bound to give him 

aseat, and if they could not furnish it in one car 
he would take it in another. The conductor put 


“I propose to ride right here, in this berth.” 
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him out, and he brought an action, which is not 
yet finally decided. Of course a railroad company 
is under obligations to make judicious and reasona- 
ble provision for giving seats in ordinary cars to 
passengers who have paid the regular fare, but if a 
company has not done this, or if on a particular 
day there is an unexpected rush of passengers, and 
all cannot be seated, there seems little doubt that 
a dissatisfied one should wait for the next train or 
ride standing, and sue the company which sold 
him his ticket for damages. He cannot force his 
way into a vehicle owned by another corporation 
and insist on riding in that merely because it hap- 
hens to be coupled on tie same train. 

Suppose a passenger buys a palace-car ticket 
and loses it; what happens? Transportation com- 
panies have a right to prescribe reasonable regula- 
tions to prevent people from stealing rides; and a 
rule requiring them to buy tickets has been ad- 
judged to be reasonable, so that a person who will 
not buy andjshow his ticket can be put off the 
train. Andif he has bought it but cannot pro- 
duce it, the conductor is not bound to take his 
bare word for it. 
proof. 


But sometimes he can give 
This was what occurred in Reed's case. 
At the depot in Chicago he bought a sleeping-car 


ticket to Crestline. He hunted up his berth 
and showed his ticket to the porter. Then 
he went to another part of the car, and 


there he had the ill luck to lose his ticket. Ac- 
cordingly, when the conductor came Reed could 
not produce it. He referred the conductor to the 
porter who had seen the ticket, but the conductor 
would not take the porters word for it. The cars 
had not started, so Reed went back to the ticket- 
seller in the depot, and got a note from him certi- 
fying he had sold the ticket to Reed. 
would not take this, either. 
“the money, a ticket or pass.” 


Conductor 
Said he must have 
“Well,” said Reed, 
Con- 
ductor grabbed him by the collar and hauled him 
back into an ordinary passenger car, where he rode 
all night. Next morning his ticket was found at 
the other end of the sleeping car, where he lost it. 
Reed sued for damages, and the jury on the first 
trial awarded him $3,000. 
I/linois set this aside. They adjudged that as the 
passenger showed the conductor clear proof he had 
bought a ticket and lost it, he ought to have been 
allowed to occupy the berth, and should not have 
been put out of the car; but that $3,000 was ex- 
travagant damages. All he could recover was the 
dollar and a half he paid for the ticket, and some 
moderate compensation for any trouble or incon- 
venience arising from being deprived of his berth. 

Whether a passenger can hold the company liable 
if his apparel, watch, or money is lost while he is 
asleep, is a question that has arisen more frequent- 
ly. Three or four decisions have been rendered, all 
to the general effect that the car company is not lia- 
ble; the passenger must take care of his own bag- 
gage. There was Smith, who “turned in” in the 
Pullman car between Chicago and St. Louis with 
$1,180 in his vest pocket, and put the vest under 
his pillow; but in the morning the money was gone. 
There was Welch, riding between Detroit and Buf- 
falo, who lodged his overcoat in the vacant berth 
overhead, and could not find it next day. There 
was Blum, who lost $3,135 between Columbus and 
Memphis in precisely the same way as Smith ex- 
cept that Welch got up in the night to get ‘a drink 
of water, whereas Smith kept his head on his vest 
under his pillow all night, or said he did. In all 
these cases the courts decided that the car company 
is not responsible for the passenger's baggage, be- 
cause the company does not profess to take any 
charge of the man’s clothes, or watch, or money, or 
valise, or umbrella, etc.; he is supposed to keep 
them in his own care. Generally, indeed, the pal- 
ace-car ticket has a notice on it to this effect. The 
lawyers argued that the companies were liable as 


carriers. 





ON THE USE OF METALLIC LEAD AND CAST IRON, 


The Supreme Court of 
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But the courts decided the palace-car 


company is not a carrier; the railroad company does 
the carrying; all the palace-car undertakes is to let 
to the passenger a special seat or berth, while he is 
on the way. 


Then the lawyers propounded a the 


ory that the companies were liable as inn-keepers! 


But the courts said (in effect) that this was non 


sense.—New York Times. 





_—~>- 
THE QUEBEC, CAN., WATER WORKS. 
PRESENT AND PROSPECTIVE WANT OF WATER FOR 


THE CITY. 
(Continued from page 158.) 
To 
CONVEY AND DISTRIBUTE THE WA- 
TERS OF QUEBEC. 


The most important consideration in reference to the 
supply of water to a great city, next to its original puri- 
ty and abundance, is to guard against its being con- 
taminated by the means employed in its distribution to 
the consumers. The calcareous matters dissolved out 
of the masonry conduit, through which the Croton 
River runs for forty miles before reaching New York, 


were found to alter materially the purity of that water, 


and render the total amount of its solid contents con- 


sideraLly greater after the water reached the city than 
they were in the river, or great reservoir at the com- 
mencement of the aqueduct. This, however, proved 
to be a very limited evil, and soon corrected itself. 
Not so, however, the effect of the water on the leaden 
pipes, employed for its distribution from the iron main. 
to the houses of the consumers. The writer, in 1845, 
made a carefully conducted set of experiments on sev- 
eral waters now used in our larger cities, and among 
others on the Croton in reference to its effect on leaden 
pipes. The general result was, that the Croton wa- 
ter only very slightly attacked lead. 
sible, in a single set of experiments, to meet all the con- 
ditions found in the actual distribution of water toa 
large town ; and one of these conditions which was not 


But it was impos- 


taken account of, was the effect of the iron pipes in al- 


tering the electrical or chemical relations uf the lead. 
It has since been found in practice, that this condition 
is a very important one, and must always be regarded. 

Pure water has a very remarkable power in dissolv- 
ing the oxyd or rust of lead; so much so, that a pint 
of pure distilled water will dissolve a grain or more of 
this oxyd. The common air and carbonic acid, always 
found in natural waters, materially aid in the solution 
of the lead, by first oxidizing the clean surface and thus 
placing it in a condition to be acted on; while on the 
other hand, it has been confidently asserted that the 
presence of various impurities in water, such as sul- 
phate of soda or sulphate of lime, and other saline 
ingredients, would wholly or partly arrest the corrosion 
of lead. It is certain,that natural waters vary very 
much in their power of acting on lead, and very many 
are so nearly exempt in this particular that they have 
been drawn for years with impunity through leaden 
pipes. This may be owing to the non-action of the 
water, or to its producing an insoluble and innoxious 
compound with lead. Thus water, highly charged with 
organic extractive matter, has, in some cases of my own 
observation, been brought into contact with lead with- 
out being at all contaminated therewith, while abundant 
evidence of action was found in the precipitation from 
the water of all its organic matter in an insoluble state, 
and by the gain of weight in the lead itself. The lead 
may, even by this process become, as it were, varnished 
over with a film of organic matter, and the water 
escape unharmed. The chloride and nitrate of lead, 
salts, the former of which may often be found in waters 
that have passed through leaden pipes, are both repre- 
sented as being quite harmless when taken into the 
system. It is the sub-oxyd and carbonate which are 
the most deadly forms of lead; for although the carbon- 
ate is a white powder, insoluble in water, it is easily dis- 
solved in the acids of the stomach, and is the form in 
which most cases of lead poisoning occur. 

To try the effect of the Quebec waters on lead an ex- 
periment was instituted, in which a thin and bright 
strip of lead about one foot long was exposed in a close 
glass bottle, with a sample of each water for a long 
time. The lead was perfectly bright when the water 
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was added to it, and frequent observations were made | 
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hours. It is also a fact nnder the writer’s observation 


for such changes as might appear. The weight also of | that aqueduct water may be contaminated with lead, 


each slip was carefully noted before the experiments, 
that any change which should happen might be dis- 
covered, either Of increase or of diminution, Another 
series, in a distinct set of bottles, was also prepared, 
similar to the first, in all respects except in the attach- 
ment of a small slip of brass to one end of each leaden 
strip. This was for the purpose of imitating more 
closely the condition of a leaden aqueduct pipe, with a 
brass stop-cock on its end. This arrangement, of 
course, alters the electrical relation of the lead, and 
places it in a situation to be more easily acted on by 
corroding agents. Common air, except such quantity 
as was dissolved in the water, was excluded, as it is 
in the general use in aqueducts. In this particular, the 
leaden pipes of wells and cisterns differ in their situa- 
tion from those of aqueducts. Since in the former there 
is a line where the water, the metal, and the air join, 
and at that point is the greatest activity of chemical ac- 
tion. At the conclusion of the experiments it was 
found that each of the waters had become more or less 
impregnated with lead. Within twelve hours after the 
first experiment was instituted, it was evident, from 
simple inspection, that some action had taken place in 
Nos. 7, 8, and g. Each of these slips had become tar- 
nished, and particularly No. 9, while the others re- 
mained bright and untarnished. This effect did not 
appear to increase at all after the first twenty-four 
hours, during many days and even weeks in which the 
experiment was continued. 

The second series, in which a slip of brass was sold- 
ered to each, became acted on after two or three hours 
especially in Nos. 4, 7, 8, and 9, while in Nos. 5 and 6 
the lead remained quite bright to the end of the experi- 
ment. The results of these trials are given in the fol- 
lowing tables. 


TABLE, SHOWING THE EFFECTS OF WATER ON LEAD. 


Weight of slip before 
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When samples of all the water which had been in 
contact with the lead were tested with sulphuretted hy 
drogen water, immediate coloration from sulphuret of 
lead was seen in each, but in very different degrees. 
Those which to appearance, had acted most upon the 
lead were found to be almost free from taint, (viz. Nos. 
8 and g), showing that while the lead was tarnished, 
the compound which was formed was an insoluble one, 
and this was indicated by the increase of weight in 
these slips. The degree in which the contamination 
from lead was observed is expressed in the following 
order of numbers, beginning with that which gave the 
least evidence of lead, viz. Nos. 8, 9, 7, 3, 5, 2, 6, I, 4. 
Nos. 1, and 4 assumed a clove brown color from the 
larger quantity of sulphuret of lead which was floating 
in them from the addition of the test. In the second 
series, with the brass slips, the action was increased in 
intensity, while the order was a little changed, as is 
here expressed; Nos. 9, 5,7, 6, 8, 4. No 4, in this 
case, was more than twice as intense in color. These 
results clearly indicate the proprizty of avoiding the 
use of leaden pipes, if possible, in the distribu- 
tion of the Quebec waters. They show that one of 
the purest (viz. No, 4), is contaminated most of all by 
this poison, and that those which are least pure have 
escaped nearly unharmed. The action on the lead, it 
is seen, is most to be dreaded, when no indication of it 
is found from the tarnishing of the metallic surface. 
Indeed, it may be safely inferred, that the tarnishing of 
the lead in Nos. 8 and 9, is the principal cause of the 
waters of these samples being saved from contamination. 
It may be said, that in actual use, the aqueduct water 
never stands long in contact with lead; but in answer 
to this itis remarked, that in the experiment here de- 
tailed, but little change took place after the first few 


even when the stream of water is passing through the 
leaden pipe unceasingly. A. B.,a respectable farmer 
in this vicinity, had for many years suffered from in- 
disposition of an anomalous character, and was sub- 
ject to occasional paroxysms of acute and distressing 
pain, resembling painters’ colic. As there was nothing 
in his occupation to authorize any inference that he was 
the victim of that disease, the real cause of his sufferings 
lay for a long time concealed, and he was treated by his 
medical attendants for various complaints, and with lit- 
tle or no amelioration. By the advice of an eminent 
surgeon, who, in his practice, had met with similar 
cases, the inquiry was made in what way water was 
procured for his domestic use, when it appeared that a 
spring of water upon a hill, at many rods distance, was 
brought to his door in a leaden pipe. A sample of the 
water was procured, and brought to the writer for ex- 
amination. It proved to be strongly contaminated 
with lead ; the use of this water was immediately dis- 
continued, the patient treated with the proper anti- 
dotes to lead poisoning, and his amendment confirmed 
the correctness of the diagnosis. This case is cited, 
out of hundreds of cases of lead poisoning, to show that 
it may not always be necessary for the water to remain 
any considerable time in contact with lead in order to 
produce contamination. 

But it remains to consider how the union of leaden 
pipes with the iron mains may effect the predisposition 
of the water toact on lead. As iron is more easily 
rusted than lead, so it might be inferred with some 
plausibility that the union of the two would, on well- 
known galvanic principles, aid in protecting the lead. 
We shall see that this inference cannot be safely trusted 
I have kept the waters of 5, 6, 8 and 9, for some time 
in contact with cast iron in close vessels. It was im- 
mediately and deeply rusted in all, and little lines of 
concretionary oxyd and carbonate of iron were formed 
in ridges over its surface, while the water became in 
each case quite turbid from the floating particles of free 
oxyd of iron suspended in it. Water is deprived of all 
or nearly all, of its carbonic acid by the action of iron 
and the oxygen of the dissolved air, (which is known 
to be present in larger relative proportions to the nitro- 
gen than in the air) is also nearly all removed. From 
the abundance of the bulky rust of iron produced in 
this way and from its adhering so feebly to the walls of 
the iron pipes, it cannnot fail of being carried forward 
by the current of water moving through the pipes, and 
come into contact with the leaden conduits. As the 
water has, by the action just described, lost its car- 
bonic acid, that substance is no longer present to aid 
in forming a coating of carbonated oxyd of lead, which 
(as has has been seen in Nos. 8 and g), would materi- 
ally aid in protecting the lead. Moreover, the contact 
of the pulpy free oxyd of iron with the leaden pipes, 
must result in the production of oxyd of lead at the ex- 
pense of the oxyd of iron, which will thus part with a 
portion of its oxygen to unite with the lead, and the 
water at once takes up its quota of this deadly com- 
pound, 

We confidently state, therefore, the important fact, 
that the passage of water through iron pipes, prepares 
it fora more speedy and certain action on lead. To 
this cause I look for an explanation of the fact, that 
several alleged cases of lead poisoning have happened 
in the city of New York; although the experiments 
made by me with the Croton water on lead, had ap- 
peared to authorize the inference that it would be safe 
to employ lead for the distribution of that water. 

It must be admitted, however, that as far as our pres- 
ent knowledge of facts goes, the case of poisoning with 
lead in New York have been rare exceptions: but the 
public attention has as yet not been fully awakened to 
the subject, and when it is, probably more evidence of 
deleterious consequences will be made known. At least, 
one well attested case has been recorded in England, in 
which water that had for years passed uncontaminated 
through lead pipes, and been collected in Jeaden cis- 
terns, was afterwards passed through 7ron pipes, and 
received as before, in leaden cisterns, when it was found 
that the lead was rapidly corroded. The view already 
presented of the action of water on iron, in connection 
with lead, will explain this case. 

I have dwelt thus fully on the subject of conducting 


water through leaden pipes, because it appears to me 
that two much attention can hardly be given to a ques. 
tion which is of such momentous consequences as re. 
gards the health of the community. And surely no 
great city in this enlightened age will propose to sup- 
ply itself with water in this manner without at first de- 
manding all the facts. 

In conclusion, 1 may be permitted respectfully to ask 
whether the possibility—may we not say almost cer. 
tainty—that the waters of both the Montmorenci and 
St. Charles will be seriously contaminated by contact 
with lead, is not a sufficient reason why the authorities 
of Quebec, as the guardians of the puplic health, should 
prohibit the distribution of its waters through this dan- 
gerous metal. 

Doubtless the skill of their engineer and the fertile 
invention of our countrymen will contrive a safe and 
economical substitute. 

Your obedient servant, 
B. SILLIMAN, Jr. 
ANALYTICAL LABORATORY, YALE COLLEGE, 
NEW HAVEN, MARCH 27, 1548. 


P.S. The writer may be permitted to add, that by 
his advice, a pipe of copper, well coated with pure tin, 
has been in use for some years in a well in New Haven 
with entire success. Should the Quebec waters fail to 
coat over the inner surface of the lead pipes with the 
covering of organic matter, before alluded to, thus ren- 
dering a substitute not necessary—this description of 
copper pipe would probably be the best resort. 


[In connection with the result of the analysis by 
Prof. Silliman, it may not be uninteresting to refer to the 
result of the action of Cochituate waters upon lead 
pipe and the decision of the Board of Commissioners 
of Boston Water Works upon the subject as given in 
ENGINEERING NEwS of page 28 ante]. 

The following is the Report of Mr. C. Bailliargé, 
Chief Engineer City Water Works, in answer to the 
schedule of questions sent out by us several months 
ago: 

Quesec, Dec. 21, 1877. 
Epitok ENGINEERING NEws: 

It is with much satisfaction and profound interest that 
I look forward to the early reception of your proposed 
articles on “The Water Supply of American Cities.” 
The questions one totwenty-five propounded by you, and 
which, as you say, are the same as were sent out by the 
Committee on Water Works of the American Society of 
Civil Engineers, are pertinent to a degree and probably 
cover the whole range of enquiry. 

Any information bearing on the subject matter of the 
Quebec Water Works cannot but be of extreme interest 
to engineers in general, as well as to all those who have 
charge of, or are in any way connected with works of a 
like nature. Very little of late years has been said or writ- 
ten in regard to our System of Water Works which on 
account of the exceptional elevation of the fountain 
head, 486 ft. above base, and for other reasons, presents 
many features worthy of being recorded in the pages of 
your journal, 

1. Our works were constructed in 1853 under G. R. 
Baldwin, Esq., Civil Engineer of Boston, who prepared 
the plans therefor, and superintended the construction 
of the works. 

2. They were built under a committee of members of 
the City Council, and 

3. Continue to be managed by the same board, now 
composed of O. Murphy, Esq., mayor, member ex- 
officio; Councillor J. F. Peachy, Esq., Chairman; Alder- 
men, the Honorable J. Hearn and P. Henchey; Council- 
lors Brunet, Gingras, Smith, Vallieres and Woods, with 
C. Baillairge (the writer) as City and W. W. Engineer, 
and J. Gallagher as Assistant City Engineer and W. W. 
Manager. 

4. The source of supply is the river and lake St. 
Charles. This lake is some thirteen miles from the City 
in a straight line, though fully sixteen by the circuitous 
course of the river between the lake and fountain head, 
or subsiding reservoir and dam which are nearly eight 
miles from the city. The area of the lake is some 2% 
square miles—and of the water-shed 112 square 
miles. 

The topographical character of the water-shed is hilly 
and mountainous ; its geological ¢uaracter the Lauren- 
tian gneiss and limestone. The lake varies from 20 to 100 
ft. in depth and its bottom like that of the river between 
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the lake and subsiding reservoir is overlaid with very | strument beneath them, show no corrosion of the inner 
fne sand. This sand under the influence of floods surface of the pipe with the exception, may be, of a film 
reaches and settles in the reservoir, the depth of which is | of the thickness of a sheet of paper. The effects of this 
eight feet, whence it is occasionally removed by dredg- | incrustation on the 4 inch pipes is, of course, to reduce | 
ing, though some portions of it during rough weather | their effective diameter by nearly one-half, so that when | 
finds its way through the main into the city and some- | water is drawn from them through a 2% inch hose for | 
times slightly tinges the water but without, in any way im- | watering streets, or other purposes, the pressure through- 
pairing its taste as it soon settles and leaves the water | out the longer pipes of this size is destroyed in great 
perfectly limpid and pure. part, and parties along the line of street supplied there- 

5. The rainfall on the water-shed is not known but | from, deprived of water. These small pipes should 
may be assumed at 30 inches per annum, Our city au- 
thorities dread the expense and cannot see the philoso- 
phy of such—to them—useless information. 

6. Have not tested the discharge of lake, but Mr. 
Baldwin gives it, page 11 of his Report of 1848, as 100 
cubic feet per second, when nearly at its lowest stage. 
This estimate, I consider far too great, as our main only 
draws about 4% cubic feet per second, and on more than 
one occasion already during summer droughts, the crest 
of the dam has been nearly dry ; though the average for 
the year may be, and I believe is, as much as cubic 100 
feet per second. 

7. The quality of the water is pure, white, fit for the 
most delicate purposes of the arts of life (see appendix 
to Baldwin’s Report ; Silliman’s Analysis): Solid matter 
in 100,000 = 5.77, of which are volatile at redness 2.26 
parts, leaving solid 3.50. 

8. Our works have cost to date $1,000,000. 

g. Annual cost of maintenance $5,000.00 equal to 4 
per cent. on cost. 

10. Population of town (50,000) fifty thousand. 
Number of consumers (40,v00) forty thousand. Quan- 
tity of water used 3 million gallons, equal to (75) seven- 
ty-five gallons to each individual. 

11. Character of Supply: Gravity, as already in- 
ferred from answer to question No. 1. (See section). 

12. The fountain head and subsiding reservoir and 
dam is at some eight miles from the city ; (see section): 
the head 486 feet above base or high spring tides of the 
river St. Lawrence, which the St. Charles empties into. 
The main is a cylindrical cast-iron pipe of 15 inch. uni- 
form bore throughout its whole extent. It is laid in 9 
ft. lengths with spigot and faucet joints run with lead, 
the lead thereafter properly staved, which it must be to 
withstand a pressure of over 200 Ibs. to the square inch 
throughout the low district bordering on the St. Charles 
river near the city. Thickness of pipe under bed of 
river 1% inch, the head at that point being 492 ft. and 
pressure per square inch 208 Ibs. ‘The thickness di- 
minishes to 1%", 1" and 7%" as it ascends to the foun- 
tain head on the one side and to the summit of the city 
on the other. 

13. No pumping of any kind except in tenements on 
the higher levels of the city, where, from want of head 
due to waste and other causes, the water in some seasons 
reaches only the basement or first or second floor level 
of such tenements, and has to be, at cost of tenants, 
raised by pumping to the cisterns, when, as usual, sit 
uated in the upper stories or attics of said buildings. 

14. No reservoirs other than that created by the 
dam at Lorette, the fountain head. This dam of hy- 
draulic masonry, 6 ft. thick at top and 8% ft. at bottom 
and 10 ft. high, (see section) is 200 ft. in length across 
the river, and by its elevation, 8 ft. above bottom, throws 
the water back and creates the subsiding reservoir, al- 
ready referred to. 

15. The distribution is through, now, some 27 
miles of 14, 12, 8, 6 and 4 inch cast-iron pipe, varying 
from 5’' to 1’ thick, all, like the 18’” main before de- 
scribed, in g ft. lengths with spigot and faucet joints 
run with lead and staved. These pipes have now, most 
of them, been laid for 25 years, or since 1853 and show 
but slight signs of decay, though at first sight an inspec- 
tion of their inner surface would lead to a contrary 
opinion. 

No protection has been used against corros- 
ion, nor are the pipes corroded, but merely incrustated 
or tuberculated on the inside to the extent of nearly half 
an inch in thickness irrespective of bore of pipe. These 
tubercles, some of them the size of the half of a walnut 
and about the same shape, are foliated or in successive 
layers, and appear to be made up mostly of sediment from 
the water cemented and hardened by a slight amount of 
Tust or oxide from the iron; though when removed, 









only be used, if at all, in short sections and connected 
at each end with larger pipes to keep up the supply. As 
a proof of how friction through these long and narrow 
pipes tuberculated as they are, destroys or lessens the 
head or dynamic pressure; our jail is supplied from a 
pipe of this size 1800 ft. in length, the water only reach- 
ing the basement floor level. I caused a short piece of 
2 inch pipe to be inserted between it and an extension 
of the 18’’ main lying alongside, and immediately the 
water rose to attic floor level, 5 stories high—say eo 
feet. 























































The disadvantage of these long and narrow pipes is 
further illustrated by the fact, that with a down grade 
from the 18-inch main on the summit level of the city, 
the dynamic. pressure or head instead of increasing at 
lower levels, causes the jets from the successive hy- 
drants to be less and less high, instead of more so, 
which they would be if from a pipe of larger bore, or, 
as already stated, from shorter lengths of small pipe 
connected with, and supplied from each, and by pipes of 
increased size. 

The evil results from these inadequate mains are that 
they must shortly all be taken up and at great cost re- 
placed »y pipes of larger size ; a timely lesson for those 
about entering on the execution of any new works of 
the same description. 


LEAKS AND LOSS OF HEAD, 

(See Appendix). Our 18’’ main passes under the bed 
of the river St. Charles as already stated, before it 
reaches the city. This pipe, to allow of getting at it for 
repairs, should have been laid in a tunnel, or tube ac- 
cessible at any time. Instead of this it was laid in a 
narrow box formed of sheet piling, the space around the 
pipe filled in with blue clay. A leak of about 1% inches 
in diameter occurred in one of these pipes. It was 
probably due toa sand hole which in course of time 
got gradually larger from being worn away by the 
combined action of the water and fine sand or sedi- 
ment projected therewith from the pipe. The leak was 
temporarily repaired by surrounding the pipe and cov- 
ering the hole with a ring or thimble of wrought iron 
an inch thick and 4% in. broad in two halves bolted to- 
gether, leaded and staved. The leak broke out again and 
in less than a year the mere friction of the water, incredi- 
ble as it may appear, but aided probably by an admix- 
ture of the light sediment from within the pipe, cut 
completely through the entire thickness of the iron 
band, through one of the inner ribbon pieces of the 
sheet piling and some 3 inches deep into the side of the 
box. 


head of 492 ft., 208 Ibs. pressure to the square inch, I 


the point of delivery was but 235 ft. above base and 251 


ing a new pipe in two pieces with thimble joints. 




































































Further to illustrate the velocity of flow under this 






may mention that the head in the city was seriously af- 
fected thereby, though the area of the leak was to that 
of the pipe only as 1:150, but this will appear the less 
extraordinary, when it is stated that, on each occasion of 
opening the 8 inch scouring gate in the bed of the river, 
no water for the time being, reached the city, though 











ft. below the head at Lorette. This leak was finally re- 
paired a year ago by building a coffer dam around the 
site, cutting out the defective section of pipe and insert- 








Again, it is due to the loss of head from the continu- 
ous running to waste of the water in common or Ridge- 
way water closets and others, also to prevent freezing in 
winter, and from burst pipes in unknown places, defec- 
tive or leaky taps over sinks and other causes, that the 
supply to the several parts of the city instead of being 
continuous, as was intended, is now intermittent, and 
the whole force of the water has to be directed day by 
day and concentrated on successive small portions of 
the town, a ward or two at a time, to cause it to rise to 
its destination. When the water is in the lower wards 
which they can be by greater or less pressure with the | of the city, where it remains during the night, if a fire 
finger, or detached by the insertion of a thin bladed in- | occurs in one of the upper wards, steam fire engines are 















used, and large wells or cisterns have been constructed 
holding each some 20,000 gallons of water to draw from, 
pending the turning up of the aqueduct water, which re- 
quires from 30 to 50 minutes to fill the then empty 
pipes, reach the upper wards and give adequate pressure 
to play on fires. The same delay is of course experi- 
enced in turning up the water for the daily supply of 
citizens. 

Our pipes are laid from 7 to g feet deep and some- 
times freeze even at that depth, when the filling in over 
them is of a stony and consequently open or porous na- 
ture. House services often freeze, sometimes from the 
street but oftener from cold cellars and basements. 
When they do, the cellar cock is removed by men in 
the employ of the Department and a small tube or block 
tin introduced into the water pipe which it penetrates 
and enters by having hot water poured into it 
through a funnel attached to its inner end. When the 
pipe is found to be wriggled which should be guarded 
against in laying it, the tube can proceed no further and 
the roadway must be opened, to get at and thaw the 
pipe. 

16. Our gates or stop cocks are all slide valves 
worked by gearing, the larger or 18 inch ones requiring 
120 turns of the pinion to open or shut them, the others, 
a less number of revolutions in proportion to size. This 
precaution is wise under such a head and length of col- 
umn, which when in motion, and too suddenly checked, 
must act as a battering ram nine miles in length, and 
pipes have already been broken here more than once by 
shutting off in too great a hurry. The stop cocks are 
placed in stone or brick vaults under the roadway, and 
are reached from the sidewalk through a well and 
arched gallery of masonry. To prevent danger to pass- 
ers by through leaving the man-holes open, the stop- 
cock manipulator on descending into the well closes the 
hole overhead with a wooden cover prepared for the pur- 
pose, and drilled with air holes to prevent danger from 
foul air, when the man leaves he puts the wooden cover in- 
side the well and replaces the close fitting iron cover in 
its frame flush with sidewalk. 

Our first hydrants were over-ground ones but had to 
be altered to underground ones to prevent freezing. 
The coupling is however, near the sidewalk and can be 
reached from it. 

The cock is lower down out of reach of the frost and 
is opened by a long handled key from the street level, 
and when shut, a drip cock removes the water in the hy- 
drant barrel. Each hydrant iserected in a well of ma- 
sonry some 3 feet or more in diameter, with man-hole, 
etc., as for stop-cock wells. Our hydrants are some 200 
in number and about 250 feet apart. 

17. Ot meters, as yet, we have but two in use, they 
are of the piston, Worthington, pattern, and register 
correctly. Meters are unpopular but must of necessity 
be resorted to if there be no other way of preventing the 
great waste of water which now takes place, though the 
difficulty of keeping them from freezing during our cold 
winter months will be a serious matter to deal with. 

18. Having to act here, with but one single assistant, 
the Water Works manager, in the triple capacity of Engi- 
neer, Architect and Surveyor, you will readily under- 
stand, I have no time for experiments on flow of pipes. 
It is necessary that I should say this, that our City 
Council and citizens may be reminded by you Mr. Edi- 
tor, as I hope you will consider it your duty to so re- 
mind them, that in works of this nature and with the 
exceptional head we enjoy, there are data, yearly, 
monthly, daily and hourly data of the greatest useful- 
ness and interest not only to ourselves, but to the world 
at large. Is it to be credited that we have not even a 
record of the rainfall on the water-shed of our fountain 
head, when we are contemplating new and additional 
works and do not know if there be water enough to sup- 
ply them, nor do we know the extent of the water-shed 
itself or of the evaporation from the lake? Such culpa- 
ble neglect on the part of our City Council deserves to 
be most severely censured. 

19. Have no filter beds as yet, but approve of the 
idea advocated in London of filtering only the potable 
water and that used for culinary purposes instead of in- 
curring the useless expense of filtering the whole of the 
influent water including that which is used for flushing 
drains, water closets, street watering, fires, etc. 

20. The main is, as before stated, laid under the 
bed of the river St. Charles, with no mode of getting at 
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it for repairs in case of a leak, which in certain seasons 
might possibly require several weeks or even months to 
make good. To obviate this and not run the risk of 
leaving the city unprovided for any length of time, I 
lately prevailed upon our City Government to erect a 
bridge over the river. We could uot afford $50,000 to 
build it of imperishable materials and so had to erect a 
wooden structure 120 feet span between the abutments. 
This being perishable both by fire and decay and to 
preclude the possibility of the aqueduct failing in case 
of an eventuality, I have thrown it up into an arch so 
that it may be self-sustaining after the removal of the 
supporting woodwork, which consists, as a protection 
against frost, and a means of getting at the pipe for re- 
pairs, of a boxed structure 8 ft. wide and 6 ft. high in- 
side, surrounded with a double partition of 3 inch deals 
filled in between with 18 inches of sawdust and trussed 
on the outside. The idea might prove useful elsewhere 
under similar circumstances. 

21. The bridge alluded to in answer to last question, 
was erected some 4 years ago with a centre pier between 
the two abutments. This pier stood well during a year 
or more, but owing to the contractor having built it on 
the bed of the river without sinking a foundation for it 
therein, it gradually became undermined at its lower end. 


In the spring of 1876 at which time several accidents of 
a like nature occurred to other bridges in the Province of 


Quebec and elsewhere, the ice rose as reported by an 
eye witness, not only to the full height of the pier, some 
22 feet, but several feet higher and above the bottom 
chord of superstructure. This ice exerted such a pressure 
on the bridge as to move it some 3 ft. out of its position, 
the pier at the same time canting over several feet out 
of the vertical. This sideward thrust of the bridge 
superstructure or wooden tube already described, and 
of the aqueduct pipe within, caused no perceptible leak- 
age at the leaded joints. ‘The whole arch was during 
the ensuing winter bodily forced back to its true axial 
line by half a dozen jack screws acting from the pier it- 
self, and the pier, thereafter completely removed after 
strengthening the arch from beneath the water-way, 120 
feet between abutments, is now unimpeded. 

22. I herewith send G. R. Baldwin's report of 1848 
giving a section of the aqueduct from Lorette to Que- 
bec. This section I would advise you to reproduce, 
shortening, if you deem it advisable, the longitudinal 
scale so as to bring it within the limits of your journal, 
or reducing both scales if more advisable. Your read- 
ers will please take note that since this section was pre- 
pared and prior to carrying out the work, the subsiding 
reservoir, dam and gate-house were removed farther up 
the nver and so as to increase the head by some 40 feet 
as compared with that shown on section, so that the 
head above high spring tides of the river St. Lawrence 
at Quebec, is now 486 feet to crest of dam, varying to 
487 and sometimes 488 ft. according to depth or head 
of water passing over crest of dam at certain seasons of 
the year.®I also send herewith copies of my report as 
City and W. W. Engineer for 1868 and 1873 containing 
some pertinent and, to engineers in northern climates, 
instructive and interesting remarks on ‘Supply, In- 
crustation, Closets, Waste, freezing, etc,” and ‘'remedial 
measures.” 

The only thing in our works which can be termed a 
structure, in addition to the bridge described in answer 
to question No. 20, is the dam and gate-house at the 
fountain head, plans and sections of which I have much 
pleasure in forwarding for publication, if desirable, in 
ENGINEERING NEws. 

24. The present quotation here of our bonds may 
be taken at par for 7 per cent., that is, those bearing 7 
per cent. interest coupons and at 96 or 4 per cent. dis- 
count for such as bear 6 per cent. interest. 

25. Financial managers, Baring Brothers & Co.; 
Grant Brothers & Co., London. 

I remain very truly yours, 
CHAS, BAILLAIRGE, 
City and Water Works Eng. 





APPENDIX. 

Baldwin, according to his report of 1848, based his 
calculations on an assumed population of 100,000 souls, 
at 30 imperial gallons each, per diem, or 3,000,000 im- 
perial (say 3,600,020 wine) gallons per 24 hours, under 
a then supposed head of 114.6 ft. and a length of main = 


7.91 miles from fountain head at Lorette to distributing 


reservoir in city at 330 ft. above base. 


the assumed head of 114.6 ft. above mentioned, but 
they are not even realized under the actual head of 165 
ft. at A (see section). 
summit level under said head of 165 ft. is equivalent to 
but 2,592,000 wine gallons per diem, very nearly 1,000,- 
000 gallons or 28 per cent. less than the calculated sup- 
ply and fully more than 38 per cent. in defect, if the in- 
creased head be allowed for. 
great part to the incrustation which reduces the effective 
diameter of the main from 18 to 17 inches or less, and 
to increased friction due to tuberosity, but is also partly 
attributable to the use of unreliable formule. 


may be considered as if the water at that point flowed 
freely over the surface from an open pipe, for at that 


over the summit level at A only from 3 to 8 P. M. to 





ENGINEERING NEWS. 


Now, not only are these figures not borne out under 


The present delivery over the 


This is of course due in 


The deiivery under the aforesaid head of 165 ft. at A 


time the pipes beyond the summit or on the opposite or 
city side of it, are empty, which may be inferred from 
what has already been stated, the water being directed 


supply the upper wards of the city and when turned 
down again all the pipes in these upper wards soon be- 
come empty and remain so until the water is again 
turned up at the same hour on the following day, or oc- 
casionally at other hours in case of fire. The above 
data are from a continued series of measurements of the 
quantity of water entering the city every 15 minutes 
during the 24 hours from the 15th to the 16th of March 
last. Centre of 18° main 2.5 ft. below crest of dam as 
built, but, with flashboard, now equal to 3.3 ft. and with 
the then head of water flowing over crest of flash-board 
(some 6 inches) equal to 3.8 ft. and at some seasons 
equal to 4.5 ft. or more. 

It will hardly be credited that the quantity of water 
entering the city during the small hours of the -night is 
not appreciably different from that which enters the city 
at noon ; thus making it evident that after allowing for 
the filling of cisterns, the waste is fully 7% of the whole, 
showing how taps over sinks and in the common Ridge- 
way closets are left running continuously during the 24 
hours. Had we a distributing reservoir in the city into 
which the water flowed during the night, to make up tor 
any lowering of the surface of the water within it during 
the day, the above stated fact might not appear strange; 
but as it is, we have no such reservoir and the supply from 
the fountain head runs directly into the distributing 
pipes and thence as already stated into such cisterns as 
may be found in private dwellings, hotels, public build- 
ings and manufactories, the remainder to waste or partly 
to prevent the freezing of pipes. 

When the water is turned down from A, the higher, 
to B, the lower point of delivery under a head of 251 ft. 
the quantity entering the city is increased from 2,592,000 
gallons, which as already stated it is at A, to 3,240,000 
galls. at B. The pipe from B, (where the main is, as at A 
and beyond A, 18 inches) is however but 14” diameter. 
It must also be observed that while the water flows from 
the 18" main into the 14" pipe at B—there is no pressure 
at B, or in other words, the water does not rise above B 
while the flow is down to the lower below C, but where 
the water is turned off from the lower wards to the 
middle wards between B and C—it rises in the 18° main 
beyond B and towards A toa height of say 20 ft. and 
when the 8 inch scouring gate at D in the bed of the 
river is opened, the column of water rises towards B, but 
does not reach that level as no water flows at B so long 
as the scouring gate at D remains open. 

The same remark applies to B or to A, that is, the 
flow at B (3,240,000 gallons) is that due to the whole 
capacity of the main, as when the water is turned on to 
the lower wards the pipes below B are then empty and 
the water flows freely as if from an open pipe at that 
point. 

I am preparing a report to be submitted to our city 
Council during the ensuing winter on the advisability of 
an additional main from Lorette of which I shall inform 
you in due time. A branch from this additional supply 
I shall likely introduce at C, say under a head of 4oo ft. 
or more, to supply the lower wards of the city, retain- 
ing B for the middle and A for the upper wards as at 


present, but of this more anon. C...B, 
<a 


HARD WATER versus SOFT. 





The question of hard water versus soft may be 
viewed with regard to health, and domestic and man- 
ufacturing economy. On the first point, a favorite 
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argument has been the characteristic differences in 
health, physique, mortality, etc., of the populations of 
hard and soft-water districts respectively. A commis. 
sion appointed by the French Government concluded 
from the evidence given before them, that the men were 
finer grown, and that less conscripts were refused on 
the ground of insufficient stature, or something of that 
kind, in the hard-water districts than in the soft-water 
districts. Similar evidence was also given before a com. 
mission appointed by the Austrian Government, and it 
was also reported that the men are better formed, that 
the bones are stronger and better formed, and that 
there is better health in moderately-hard-water dis- 
tricts. 
men are found in soft-water districts; an example of 
which is met with in the Highlands of Scotland —a 
proverbially stalwart race. 
fifths of the globe yield hard water. Dr. Letheby, in 
his evidence before the Royal Commission on Water- 
Supply stated that, in his opinion, water of between 10° 
and 15° of hardness is, on the whole, the most proper 
water for the supply of a city. The question, however, 
is, like many others connected with water-supply, open 
to much discussion, and various opinions on both sides 
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In exceptional cases, however, fine races of 


It is supposed that four- 


have been expressed by good authorities. Soft water 


would seem to have a secondary rather than a direct 
influence upon health, through the medium of personal 
cleanliness, more of course among the poorer class of 
the population. 


The consumption of soap is amongst the important 


items of domestic economy, and it has been estimated 


that for each degree of hardness 2% ounces of soap 
are uselessly consumed in every hundred gallons of 
water. From the manner in which the ordinary pro- 
cesses of water are conducted, it would seem to be the 
hardness after boiling, rather than that before boiling, 
which would have to be taken into consideration in de- 
termining the total loss of soap for any given quantity of 
water used, For domestic use generally, baths, culinary 
purposes, etc., soft water is decidedly superior, on ac- 
count of its great solvent powers; while for manufactur- 
ing purposes, dyeing, etc., the softer water has an un_ 
doubted advantage over the harder. For brewing bright 
ales, a hard water is required ; but for stout and porter, 
soft water renders necessary a smaller quantity of malt 
and hops. Rain water, which is of all natural waters 
the softest, may be used with great advantage and 
economy in domestic and other operations, where the 
small quantity of acid and carbonaceous impurities it 
contains, and the somewhat disagreeable flavors it pos- 
sesses, may be considered unobjectionable. 

Where water has to be stored or to remain exposed, 
as in reservoirs, for any length of time, there is, on the 
one hand, the greater liability of soft water to absorb 
noxious gases, and on the other, the tendency with hard 
water to foster vegetation of various kinds. Waters 
from the new red sandstone are worse even than the 
chalk waters in this respect. Water softened by 
Clarke’s process is comparatively free from this objec- 
tionable tendency. 

For drinking in its natural state a hard water is al- 
most universally considered the more pleasant, partly 
from its greater aeration, and partly on account of the 
saline ingredients rendering it palatable. As far as the 
effects of the ingredients are concerned, it has been 
ably remarked that the human laboratory is quite capa- 
ble of separating from the water that which it does not 
require, and of passing it off by the excretory organs. — 
Humber's Treatise on Water Supply. 


———q“—“<)>o——— 
The following are the changes and additions in the 
American Society of Civil Engineers, for the month of 


NOVEMBER 1877. 


Additions. — Charles O. Brown, (Junior to Mem- 
ber), Eng. Passaic Rolling Mill Co., 138 Chambers 
street, New York, Elected Nov. 7, 1877; Frederick 
W. Clarke, Ch. Eng. S. Chicago Pumping Works, Chi- 
cago, Ill., elected Nov. 7, 1877; Alfred G. Compton, 
A.] Prof. Applied Math. College of City of New York, 

ew York, elected Sept. 5, 1877 ; Thomas H. Johnson, 
Civil Eng. 64 North High street, Columbus, Ohio, ¢- 
lected Sept. 5, 1877 ; Charles W. Raymond, [J.] Ass't- 
Engineer, Department of Docks, New York, elected 
Nov. 7, 1877; Arthur F. Wrotnowski, Civ. Eng., New 
Orleans, La., elected July 12, 1877. 

Changes and Corrections,—joho B. Atkinson, Sec. 
and Treas. St. Bernard Coal Co., Erlington, Ky.; John 
W. Bacon, Gen. Railroad Commissioner, State of Con- 
necticut, Danbury, Conn.; Phinehas Barnes, Plainfield, 
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N. J.; George S, Baxter, Tarrytown, N. Y.; John C. 
Bland, 205 South Fourth street. Philadelphia, Pa.; John 
Bogart, (Secretary) Am. Soc. Civil Engineers, 104 East 
Twentieth street, New York; Frederick Brooks, 13 
Boylston street, Boston, Mass.; W. D. Bullock, Box 
262 Pawtucket, R. I.; H. Wadsworth Clarke, Ch. Eng. 
Resurvey New York andPennsylvania, Syracuse, N. Y.; 
Francis Collingwood, Ass’t. Eng. N. Y. & B. Bridge, 
cor. Cherry and Pearl streets, New York ; G. W. Dres- 
ser, Editor Am. Gas Light Journal and Chemical Re- 
porter, 44 East Twenty-fifth street, New York; James 
Dun, Ch. Eng. St. L.& S. F. R. R., North Spring- 
field, Mo.; G. Thomas Hell, Ass’t Eng. Gilbert Elev. 
R.R., 71 Broadway, New York ; John Houston, Box 145, 
Hackensack, N. J.; Washington Jones, Port Richmond 
Iron Works, 1,057 Richmond street, Philadelphia, Pa.; 
Walter Katte, Ch. Eng. N. Y. Elev. R. R., 7 Broadway, 
New York; Thomas P. Kinsley, 407 Putnam avenue 
Brooklyn, N. Y.; G. Leverich, 265 Macon street, Brook- 
lyn, N. Y.; Wm. H. Lotz, Mech. and Cons. Eng., 93 
Fifth avenue, Chicago, Ill; Charles MacRitchie, 169 
La Salle street, Chicago, Ill; Cornelius S. Masten, 
Haven & MastenMfg. Co., 30 Phelps avenue, Roches- 
ter, N. Y.; William H. Newton, 595 Division street, 
Chicago, Ill; Ernest Pontzen, 43 Rue Neuve des 
Mathurins, Paris, France; Henry G. Prout, Am. Soc. 
Civil Engineers, 104 East Twentieth street, New York ; 
James D. Raynolds, Riverside, Cook Co., Il].; W. Milnor 
Roberts, (Vice-President) Ch. Eng. N. P. R. R., 23 
Fifth avenue, New York; Alfred F. Sears, Chimbote, 
Peru; Thomas S. Sedgwick, 1,016 Walnut street, Phila- 
delphia, Pa.; C. Vandervoort Smith, (Director) Ch. Eng. 
Manhattan Gas-Light Co., New York; Howard Soule, 
Civ. Eng., Syracuse, N. Y.; Charles A. Tasker Res. 
Eng. C.S. Ry., 70 West Third street, Cincinnati, O., 
Stevenson Towle, Eng. in charge Sewers, Dept. Public 
Works, 132 East Seventieth street, New York ; Edmund 
Turner, Eng. Road Dept. L. C. & S. W. R. R., Frank- 
fort, Ind.; Robert Van Buren, Ch. Eng. Dept. City 
Works, City Hall, Brooklyn, N. Y.; Harvey R. Weeks, 
Div. Eng. C. S. Ry., Butlerville, Ind. ; DavidW. Well- 
man, Ass’t. Eng. U.S. Imp. A. & W. Rivers,Fort Smith, 
Ark. 

Resigned.—Richard D. Dodge, Brooklyn, N. Y., 
Nov. 7, 1877. 

JANUARY 1875. 


Additions.—C. Frank Allen, Ass’t. Eng., Newton 
Water Works, 66 Vernon street, Boston, Mass., elec- 
ted Feb. 6, 1878; C. P. Gilbert, Civil Engineer, United 
States Engineer Office, 85 Washington avenue, Detroit, 
Mich., elected Feb. 6, 1578; Edward Marsland, Marine 
Engineer, Sing Sing, N. Y., elected Feb. 6, 1878. 

Funior.—ira E. Clark, City Engineer’s Office, Cam- 
bridge, Mass., elected Feb. 6, 1878. 

CHANGES AND CORRECTIONS, 


Members. — Frederick W. Clarke, C. E., Room 24, 
80 Dearborn street, Chicago, Il].; Theodore Cooper, 
Keystone Bridge Co., Pittsburgh, Pa.; Charles G. Dar- 
rach, 100 North 39th street, Philadelphia; Pa. ; Chas, 
E. L. B. Davis, Captain of Engineers U. S. A., P.O. 
Drawer 432, New Orleans, La.; E. F. Falconnet, Engi- 
neer N. & T. R. R.Co., Lebanon, Tenn.; F. U. Far- 
quhar, Maj. of Engineers U. S. A., Rock Island IIL; 
Philip Golay, 307 Court street, Cincinnati, Ohio; Chas. 
H. Latrobe, 146 North Charles street, Baltimore, Md.; 
H. McClintock, Asst. Eng. Louisville Water Co., Fair 
Grounds, Jefferson, Co., Ky.; O. F. Nichols, Maderia & 
Mamoré Railway, care P. & T. Collins, 207 Walnut 
Place, Philadelphia, Pa.; H. W. Parkhurst, Division 
Engineer, R. C. St. L. & C. R. R., Glasgow, Howard 
Co., Mo.; Robert L. Read, Civil Engineer, 57 West 
Third street, Cincinnati, Ohio ; William H. Searles, Civil 
Engineer, New York; Thomas S. Sedgwick, Superin- 
tendent of Construction U.S. Court House and Post 
Office, Austin, Tex.; C. Shaler Smith, 215 Washington 
avenue, St. Louis Mo.; Julius H.Striedinger, 17 Univer- 
sity Place, New York ; Arthur S. C. Wurtele, 115 West 
Eagle street, Buffalo, N. Y. 

Funiors.—Santord Horton, Covington, Neb.; Wil- 
liam B. Knight, care Panama R, R. Co., 7 Nassau St., 
New York; D. Jones Lucas, Lock Box 133 Warren, Pa. 

Deceased.—John F. Tracy, Fellow, Feb. 13, 1878. 


Oro 


BOSTON WATER WORKS. — ERRATA. 











95th page, 12th line from bottom “or granite ’’ read 
* of granite.” 

g6th page, 2nd column, for heading “Ventilation and 
Manholes ” read ** Ventilator and Manholes.” 

111th page, 2nd line from bottom for “three 15 irch” 
read “ three 16 inch.” 

117th page, in “* Weights and Dimensions of Pip<s,” 
in second column the heading should be “ Class.” 

117th page, Ist column 6th line from bottom, for 
‘leaded points,” read “* leaded joints.” 

118th page, second column, 28th line from top, for 
“rarely ” read ‘** barely” 

I1gth page, 1st column, 2nd line from bottom, for 
“duty” read ‘ supply.” 

120th page, Ist column, 2nd line from bottom 
for “ drawn” read “ driven. 

120th page, 2nd column, 14th line from top for “* six 
waste pumps of six feet each.” read “six waste openings 
of nine feet each.” 

120th page, 2nd column, 28th line from bottom for 
**leak.” read “* lake.” 





120th page, 2nd column, 13th line from bottom 
for ‘‘ screws” read “ screens.” 

126th page, 7th line from top, for ‘* 30 feet long” read 
“ 50 feet long.” 

125th page, 2nd column, 26th line from bottom, for 
“120 feet long” read ‘* 160 feet long.” 

126th page, 13th line from top, for ** side wells” read 
“side walls.” 

126th page, 18th line from top, for ‘‘ arched” read 
“ arches.” 

126th page, rst column, 27th line from top, omit “and 
one on the main in advance of the functions.” 

126th page, Ist column, 21st line from bottom 
for “gravel” read ‘‘ concrete.” 

126th page, 2nd col., 13th line trom top, for “or” 
read “of.” 

127th page, table of receipts, for ** 1867" read 4877.” 

3rd line from end of Mystic article, for “L. R. 
Lymmes” read L. R. Symmes. 

136th page, 1st column, 35th line from top, for “ rail- 
way ” read “ railing.” 

Page 160, in table No. 1, in last column of figures 
and opposite year 1850 for "41.49" read “ 51.49.” 

On 2nd column, 4th line from top, tor ** 18,012" read 
** 28,012.” 





In “ A brief sketch of the Cambridge, Mass., Wa- 
ter Works,” published in No. 19, on page 146. in gth 
line from bottom of 2nd column, for ‘35,19 ft. above 
high water,” read ‘‘ 75.19 feet above high water,” 
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COMPOUND ENGINES. 





A description is given in the London Engineer of a 
horizontal compound engine, of a new and improved 
design, manufactured in Bristol, and which is pronoun- 
ced by those who have examined its construction to pos- 
sess some peculiar advantages. 

This engine is provided with automatic expansion 
gear in form of a link, operated by the governors, which 
are of the split-ball type, and are also of very sensitive 
action. The crank shaft ends at a short distance from 
each bearing with a face coupling disk, the short piece 
carrying the fly-wheel being fixed to a suitable coupling 
disk. A particular point is, that the wall-box support- 
ing the flv-wheel and the main spur-wheel bearing is of 
such a form as to be capable of also embracing the 
pinion bearing. The two wheels are thus maintained 
with the proper distance between their centers, and the 
connection of the two bearings, thus in one wall-box, 
makes a sound job not easily obtained otherwise. 

The principal dimensions of this unique engine, are 
as follows : Diameter of high pressure cylinder, eighteen 
inches ; diameter of low pressure cylinder, thirty-four 
inches; stroke of pistons, three feet; diameter of air- 
pump, nine and one-half inches; stroke of air-pump, 
three feet ; diameter of cold water pump, six inches ; 
stroke of cold water pump, three feet; double acting; 
the working pressure intended is sixty pounds ; and the 
number of revolutions is given as fifty per minute. 

eo 

‘THERE seems to be no end to the uses of the eucalyp- 
tus tree. Besides the medicinal virtues of the cil, which 
is obtained from the leaves and bark, the growing trees 
prevent malarial fevers, and the wood is said to be very 
valuable for many purposes, especially for ship building 
on account of its great hardness and disfavor with all 
sorts of insects, such as the fercdo navalis, or ship- 
worm, white ants, etc. 
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The effect of improved sewerage in decreasing the rate 
of mortality has been strikingly shown at St. Louis, 

THE number of deaths in 1866 was nearly 6,000, and 
the average mortality for the succeeding four years was 
over 5,600. The city then had a population of 150,000, 

In 1870 the deaths numbered 6,670, and although 
there was a considerably increased mortality in 1872 
and '73, the average number of deaths for the last four 
years has been but 6,400, with a steady decrease. Yet 
the last census gave St. Louis a population of 310,000, 
and it is now estimated at not less than 450,000. As a 
fact, the mortality last year was less than the average 
during the period between 1860 and 1870. Now, St. 
Louis had practically no sewers at the date first named, 
and no rapid extension of the system was attempted un- 
til after 1865. Since then such improvement has been 
made in this direction that the city now has 180 miles 
of sewers. As no other great changes have been wit- 
nessed, in a sanitary point of view, it is clear that the 
decreased death-roll must be attributed to the develop- 
ment of the sewer system. Could there be offered a 
a stronger argument in favor of better drainage in cities? 








A RAILROAD FOREMAN’S EXPERIENCE WITH 
TRAMPs.—Across the mountains there are laid the 
best of steel rails, which wear a great length of time 
but owing to the constant usage have to be replaced 
occasionally. This week the construction train with 
crew were engaged replacing whatever necessity re- 
quired, when two footmen came sauntering along, look- 
ing as pitiable and ragged as men are generally found. 
The foreman who at the time needed more help, at once 
recognized the distress of the beings, and very charit- 
ably called to them, saying “ Bi ys, do you want work ?” 
With a look which would hardly be found on the face 
of one who had a sufficiency of earth's riches, they re- 
torted —“ No sir, not much! No work for us, we live 
without !” Here is a specimen of the class which come 
daily among us — genuine tramps. 





A MopEL ConpuctTor.— I left Maryville and went 
south on a railroad so full of initials that it sounded 
like a Masonic lodge, and I wondered how they kept the 
train on the track. But there was a conductor on the 
train who deserves a monument. He didn’t stand 
around and let his passengers hunt seats for themselves. 
When he came into the car and saw a man with no 
seat, and another man with four, he gently but firmly 
bounced the expansive man and made him withdraw 
within the metes and bounds described by his ticket. 
He wasn't ugly or cross about it, but he had a way of 
explaining to a man with one ticket and three valises, 
an egg-case, a box of butter, a bird-cage, two hat boxes 
and a bucket of apples, that the express car is just two 
cars forward, that was perfectly irresistible. A 


timid passenger unaccustomed to traveling, is 


small 
very 
averse to ordering a big, burly, broad shouldered trav- 
eller, with a belligerent, repellant expression on his 
sleeping face, to ‘ wake up and give him a seat,” and 
the conductor who takes this job off his timid hands is 
a godsend to the travelling community. The man who 
ran north on the K. C., St. J., & C. B., last Monday 
afternoon would be an honor to a road with even twice 
so many initials. —Hawkeye, 

THE Poverty OF INDIA.— India has been for 
half a century too poor even to bear the slight cost of 
developing her own resources. The grand mistake we 
have made has been in ruling her as if she were an El 
Dorado of romance instead of the famine-stricken, pau- 
perized Empire of reality. What wealth there is exists 
in the hands of the few, of whom the majority are for- 
eigners. But the public burdens and the cost of Gov- 
ernment are wrung from the penniless pockets of the 
poor, who, while they can hardly keep body and soul 
together, have been expected to pay for costly “improve- 
ments,” involving liabilities that it would tax the ener- 
gies of the richest States to meet. 

Two millstones hang round the neck of the Indian 
Empire—(1) ever increasing debt, (2) constantly recur- 
ring deficits. When the Company handed over the 
country to the Crown in 1858 the debt of India was 
£59,500,000. It is now £234,000,000. In 1858 the 
charge for interest on the debt was £2,500,000. It is 
now over £ 11,000,000 ; and allowing that railways and 
canals clear off nominally about 4 3,700,000,we have 
still an annual debt-charge to be met out of the taxes 
of £7,300,000. Of course it is said that this huge debt 
has conferred benefits on India in the shape of public 
works. Of the railways we may safely say they were 
built on an extravagant gauge, which even a rich coun. 
try like England could not have afforded, and that, 
when they are not a dead loss, they pay 334/per centum 
of the 5 per centum dividend guaranteed by the State. 

The very “improvement” in their business is due to 
the famine trafic. 

As to the irrigation works, they are a dead loss. In 
Bengal alone the loss on these schemes in 1875—1876 
was £203,700, and that, too, when only £ 4,072,742 was 
spent by way of outlay. Even Sir John Strachey dares 
not conjecture what the loss will be when the outlay 
reaches, as under the existing system, it must, £3,- 
000,000. 5; 





The Board of Public Works of Milwaukee, Wis., 
awarded, on May 17th, contracts for a large amount of 
work on city improvements. This class of news should 
be very welcome to those of the laboring classes who 
want work. 
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SOME STATEMENTS RELATIVE TO THE DUTY OF PUMPING 


ENGINES,* 

The great increase in the supply of water to cities by means of steam pumping 
engines during the last half century has made the cost of pumping a matter of much 
importance. To reduce this cost has been the constant effort of those who have had 
the management of such engines, and they have directed their attention particularly 
to such improvements in the machinery and boilers as promised to effect a saving 
of fuel. Previously extraordinary results had been obtained in English mines by 
the Cornish pumping engines, but the allowances made by different engineers in 
their estimates of duty, finally brought their reports into disrepute. The real mer- 
its of these engines however, could not be denied, and their adaptation to the pur- 
poses of city supply, in connection with reservoirs, was proved by Mr. Wicksteed, 
at the East London Water Works, and they now hold a prominent rank among 
pumping engines on both sides of the Atlantic. 

The diferent modes of expressing duty in England and in this country, like the 
different gallons used there and here, in reporting the operations of pumping en- 
gines, lead to confusion sometimes, when re-printed without explanation. For the 
purposes of this paper, duty will be considered the number of pounds of water raised 
one foot high with one pound of coal, no allowance whatever being made for any 
other work done by the consumption of coal in overcoming the resistance of the 
diflerent parts of the engine including all the connections between the boilers and 
the pump delivery. 

Mr. Wicksteed gives the following duties for the Fowey Consols Mines engines 
in 1835 and previously : 


DUTY WITH 


Newcastle coal 
Welsh Coal, | as used at Old 
Ford for i 











years, 
At the twenty-four hour trial in 1835......... eecccee] 3,197,054 | 885,227 
The month before the trial. .......... cece eeeee ae 830,064 | 614,795 
The MOB OF Ul BR n sc ser cccncusceccscescceses 847,433 | 627,209 
The month after the trial..... Peeesecersensestocese 871,070 | 644,702 
Highest in any ore month during eleven years....... 887,704 | 657,014 
Average during the year 1835......... Ce ceneesvesed 771.574 | 571,261 


REPORTED DUTIES OF SEVERAL EUROPEAN PUMPING ENGINES. 

















2 
8 | % 
ae DUTY & 
NAME OF Kind of En- |= | § 
WORKS. gine, 5 | 3 REMARKS, 
as | 
5 | winstitee Average, | = 
| 
New River ......./Cornish, 30 633,028 
“ ea abenes |Simpson, 1,008,928 625,000 
East London Cornish 35 830,357 7§0,000 From Dredge. 
Average of several 
“ cate o 46,074 |, years by Wicksteed, 
( with Welsh coal, 
“ wuceauet “ 850,711 do with Newcastle 
“ | “ : 710,054 | with coalasat Old Ford 
7 j\Com n ' 
Chelsea ......... | ‘Sismpecn. N 40 927,078 235/24 hours’ test. 
Lambeth... ........| ry , 40 | 866,829 210\do Welsh coal, 
Altona.............| Woolf Cornish.| 28 | 515,025 275) New Castle coal, 
: | ( Averayre for o months, 
Berlin ..... cuaewel “ 904,106 888,000 | 210)/< Hawksley, Welsh 
coal 
| | Gill, Welsh coal, 
- - noose eae e .| = a matiad ' Pump measuremant, 
Metropolit’n Drain-}<; aT =8 \ Trial of 344 days 
age, Crossness,..|" ingle Cylinder) 35 TINTS { 12% ft. by suction, 


REPORTED DuTY OF AMERICAN PUMPING ENGINES, 











| g | 
| a | 
TRIAL gj\¢ 
NAME OF CITY. KIND or Averaoe | & | & REMARKS. 
|\OF ENGINE, Maximum Durty. » |o 
Duty. = 18 
| eo |> 
i bi sii wisi 
Philadelphi | 660, 363 
riladelphia, 30: . ° pe 
Se huylkill cca {| Monthly max. 302,105 115) Av'ge of 4 engines. 
delaware .... ..... of one. engine, | 282,195 on -> 3 ” 
Roxbury. | 306,000 a 2 - 
hee . $ 544,167" of 202 ” 3 ” 
Beimont............ he orthington. } &gt,a07+ 344579 | 48 Actual. 
Brooklyn .. ....... |No. I. §55,337 177|\tConstructive. 
we 1 @bsweneee |No, a. 504.557 177 
WPF eas sseeeee|NO. 3. 034,275 177 
Jersey City........./Cornish, 575,195 160 
Newark. .... ....- | Worthington, 439,977 175 
DMPO. csicussanccad “No, 1, | 600,426 213 
ee et eee | « No.2. | 514,047 | 48) 213 
Cincinnati.......... | | 350,482 | 45) 223) 
Charlestown .......| | 550,000 160] 
bi eee |Prov. Steam {| Re |Trial of 56 hours, 
POOR ONES .«-<+-5 | Engine Co. {| 84,372 Approximate. 
FS ina ceuninn \Cornish........ 900,000 700,000 
DOOR ss cn iaicncntant 304,045 86 
Louisville .... ..... | 431,223 152 
New Bedford...... |McAlpine...... 645,720 
* ...+.| Worthington, . _ 511,460 
RAFU 00. c0 000s scacn ee 014,487 | 165 
Lowell .... ........|Morris Comp’d.| 1,039,321 7OS,4i1 169 
OS _ inis seeknene | Worthington. 90,000 
Lawrence .... | Leavitt. obeh 982,617 874,823 | 
CHIGRRO 625 vse icons. } 975,750 | 61) 1s9/Choice Anthracite. 
Calumet and Hecla | Leavitt .... .... 729,220 72) 51|Average of 1 week, 
Albany ..... ....- | 610,000 
Cleveland .... ..... \Cornish........ 331,206 164] Massillon slack. 
"> ineeananes | Worthington. 301,485 164 “ “ 
| 








A ooo 





A careful inspection of the preceding tabular statements will show that, in order, 
to make fair comparisons, some allowances are plainly necessary, and others prob- 
ably so. The differences, so considerable in many instances, in the performances 
of different engines, are due quite often to other causes than differences in the ma- 
chines themselves, and evidently to the different types of boiler and kinds of coal 
used more than to anything else. Considerable allowance is also due to the differ- 
ent heights to which water is pumped, to the boiler pressure maintained, and to 
the continuity of service. The mode of ascertaining the quantity of water pumped 


May 23» 1878, 











STATEMENT FROM RECORDS OF THE CHICAGO Wrst SipE PuMPING ENGInEs 


DUTY. PEER GENTS SMR EE 





DATE. \Per Ib, of REMARKS. 
Head in|Per Ib. of \Combusti- 
feet, Coal, ble, 


Jan’y. 1397 | 116%) 704,867 





ee ee 
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Anthracite Coal. 








Feb'y. ™ | 109%) 673,241 ms 
March " 116 718,626 if z 
April ‘ad 136'4| 782,017 " Test was conducted 
this month. 
May : 99 | 748,035 Anthracite Coal, 
June ” 100 699,639! Erie Coa), i Fires in 1 boiler bank. 
| “ a ed every night and 
July “ 105 6<9,883| \ sven to pumping. 
“ " I engine stopped at 
August * 106 | 635,§29) 667,120 night. 
Sept. . 105 | 639,154) 681,546) “ iS 
Oct. ” 106% 662,120) 693,136] “ , 
Nov. ” 111%) 666,657| 705,000} ** s 
Dec 4 109%| 665.282] 725,805) “ = 
Jan’y. 1878 108%] 668 461) 718,531} “= “* 
Feb'y. * 109 | 659,834) 701,537] “ . 
March i 106%] 669.505; 718,924) “ of 
April = 116 684,326) 729,139) " " Engines running con- 
Jan'y. 1 to 14, '77 tinuously, 
105 696,667 Anthracite Coal. Engines Coupled 
“ 24 to 26, '77 together. 
165 818,949 Anthracite Coal. Engines Coupled 
* 28 to 31, ‘77 (Test). 
106 | 723,300 Anthracite Coal. Engines Coupled 
Feb’'y. 13 to 18'77|) 127 658, 280 - * a running alone 
April § to 8, 1878.) 113 717.410] 757,483\Erie Coal. Fresh Mined. 





“ gtom * 114 610,434) 64 .575)Indiana Block Coal. 


Average boiler pressure about 55 Ibs. 


is net uniform, being sometimes actual measurement in reservoirs or by weirs, and 
sometimes what is commonly called ** pump measurement, ” without any allowance 
for loss of action, an allowance which experience shows should always be made, to a 
greater or less extent, Strictly accurate and uniform methods have not always been 
used to ascertain the head against which engines have pumped. 

The difference between the steam producing values of Welsh and Newcastle 
coals, is far exceeded by differences of the same kind among coals used in this 
country. The conditions as well as the quality, however, of coal from the same 
mine varies sometimes very much, owing to exposure and other influences,—It 
may never be possible to reduce fuels to a common standard of value, but it is very 
desirable that something more satisfactory than the present system, or want of sys- 
tem, should be adopted. The comparative evaporative values of different kinds of 
coal, as stated by acknowledged authorities, while no doubt giving the true re- 
sults of experiments actually made, cannot be positively relied upon for other com. 
parisons unless the conditions are the same with regard to the coals themselves, and 
to their use. 

Other things being equal, the greater the height water is pumped, the greater, 
though in a diminishing ratio, should be the duty. The friction of the water flow- 
ing into, through and out of the pumps, is dependent entirely upon velocity and 
not upun head. While a large part of the remaining friction of the engine increases 
in proportion to the load, a considerable portion does not. Experiments with the 
West Side pumping engines of this city have shown an increase of duty averaging 
several millions between 110 and 160 feet head, Such experiments must be made 
however with the same kind of fuel and under similar conditions in all other re- 
spects, otherwise striking anomalies will be observed, as may be seen in the pre- 
ceding statements. 

Theory, as well as practice rightly carried out, gives most important advantages 
to high initial steam pressure, but practice also shows that each engine has its 
limit beyond which, if the initial pressure is carried, the useful effect is diminished. 
This limit depends mainly upon the proportions of the parts of the engine, but in 
part also, for the same engine, upon the height to which the water is raised, 

Continuity of service, when monthly or yearly averages of duty are given, is of 
great importance. When the whole amount of coal used is charged against the 
engine, which is largely the custom, frequent banking and firing reduce reported 
duty materially, 

In view of the foregoing statements, a question often asked, may again be repeat- 
ed: “Of what use are tests of engines before they are accepted, if their average 
duty falls off afterwards as much as is generally reported.” The advantages of 
such tests are important both to the purchasers of the engines and to the commun- 
ity generally. They develop to the highest extent the capacities of the engines, and, 
if rightly conducted, will bring out their serious or fatal defects: they serve in case 
the engine is accepted, as a standard of perfcct operating, to which its future mana- 
gers may continually look ; and they create a rivalry among engine designers and 
builders which must tend to improvement in this direction. The last mentioned 
consideration may not seem of much importance to the parties immediately con- 
cerned, but it should not be lost sight of, especially by municipalities. 

High test duties are generally obtainec by a supervision, so expensive for the time 
being, as to outweigh all other economic considerations, Besides this, and particu- 
larly in the West, the coals that evaporate the most water are often much more ex- 
pensive in the work they do than others of inferior kind or quality. F 

The high duties attained, not only by Cornish mining engines, but by the East 
London Water Works engines, as reported by Mr. Wicksteed, have been questioned, 
and so have been the most recent reports of the trial duties of several compound 
engives in this country. Yet from those reports it would appear that little or no ad- 
vance has been made in the saving of fuel in pumping engines during the last third 
of a century, notwithstanding the wonderful improvements in land engines gener- 
ally, and in marine engines, particularly, during that time. According to Dr, Lar- 
dner in 1836, the average consumptivn of coal per H.P. per hour by land engines 
was 15 lbs. According to statements made during the discussion of the Holt paper 
before the “ Institution of Civil Engineers,” the quantity of coal required per indi- 
cated H.P. per hour for marine engines has been reduced practically to 2 Ibs., and 
in one instance, on short trips to 1 lb. The latter case represents an indicated duty 
of 1,980,000 foot pounds, with 1 pound of coal. As a reduction of 25 per cent. in 
converting indicated to effective H.P. in pumping engines would be considered very 
extravagant with the best models of pumping engines of the present day; these, 
to correspond with the reported improvement in” mgrin€é engines, ought to 
show an effective duty of 1,500,000, (or 150,000,000 per 100 ny. : 

When the interest on the extra cost of pumping engines of the highest duty is 
taken into account, it is doubtful if they have resulted in any commercial gain thus 
far; but superior excellence once established in this, as in other departments of in- 
dustry, is sure to be followed by economy in production and use. 
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RAPID TRANSIT IN BROOKLYN. of rapid transit is more nearly assured by the scheme of | the piles for the work,* the resistance of each was esti- 
General Stone, known under the name of the “Saddle! mated so that they could be classified by categories; 

The question of Rapid Transit in the larger cities of | back ” Steam Railroad. It consists in the construction 
the Union has been a much agitated one for years past. | of a single track, on a single rail in the middle of the 
We have seen innumerable schemes proposed, many 
of which would have admirably served the purpose 
which the reamd/e of the several prospectuses and pro- 
jects set forth as being their destined object, but, un- 
fortunately, there have been but few schemes proposed 
for the entire benefit of the public, with, of course, the 
consequent reserve clause as to the fair amount of divi- 
deni expected by the capitalists, that have not been 
swamped by the antagonism of the many “rings” that 
seemed to form and commence a revolution about the 
nucleus which any such project offered. 

Rapid transit by means of the Elevated Railroad has 
become an assured fact as regards New York, but we 
know how long it has taken to secure it, and whata 
continued conflict it has been ! 

Brooklyn, lying, as it were, in the shadow of the 
metropolis, has equally, and during the same period 





thus, the first category included those whose penetra- 
tion did not exceed 11 centimeters, under the ten last 
street. Continuing from the columns of the above pa- | blows of a ram weighing 800 kilograms, and falling 4 
per: | meters. These were allowed to carry 34 metric tons 


The rail is in the shape of a V, and the cars and lo-| each. Those of the last category, penetrating 77 centi- 
comotives, as it were, fit into it. This causes less ob- | meters under the same conditions, were allowed to sup- 
struction to the street than any other; it can be built | te ie a wate hn ™ galled? be ol 
and equipped at a cost of one-half that of the roads | port but 5 metric tons each. ne “refusal” to be ob- 
known to New York; it is almost absolutely safe, and 
from its conformation, the cars on it will resist all pos- 
sible ‘‘ wind pressure "—a point of immense concern in 
a rapid transit road across the Bridge, in view of the 
recent statements of Engineer Roebling. It seems to 
us that this scheme of rapid transit will meet the wants of 
Brooklyn and as the road can be built for $150,000 
a mile there is not a doubt that it would yield a liberal 
return for the capital invested init. Brooklyn could 
furnish a paying business for twenty miles of sucha 
road at once, if the Bridge should form a part of the 
system. Indeed General Stone states that as soon as 
the necessary authority is given, capitalists stand ready 
to begin to build the road. This road is not an experi- 























tained was fixed according to the weight to be carried 





in the various parts of the works.” 












Notr.—The rule above given for the supporting 
power of piles is substantially the same as that of Major 
Saunders, which may be considered a special form of it 








adapted to a value of P = 
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In this caseR tp BLURB = im 








therefore R = Se which is Saunders formula. 
of, 





In the categories mentioned above, mean penetra- 








2 ment, for roads on the same plan have been operated |. __ { _ o.trm 0-77 m 
more or less, been convulsed occasionally by the burst- | for years. The rapid transit road which can be built | 4O"S Of 0-011 m (=o ) and of 0.077 m ( 10 
ing of these Rapid Transit bubbles, and thisisagain un- | the soonest, everything else being about equal, is the | are taken as equivalent to a supporting power of 34 and 
der sarloes cousideration. road which Brooklyn will favor. General Stone's| 5 metric tons respectively, under the stated conditions 





scheme holds out larger promises for Brooklyn, in our 
opinion, than any which has yet been called to public 
attention. 


The Rapid Transit Commission is composed of the 
following gentlemen: Messrs. Campbell (Chairman) 


of weight and fall of ram. From these data a compari- 
son with Saunders’ formula can be made, showing its 
close agreement with the practice of the Dutch engi- 
neers. 


The cause, among other things, which has apparently 
again revived the subject in the City of Churches, is 
the success of the New York undertaking, and the prob- 
able early completion of the East River Bridge. 

































The Rapid Transit Commission was appointed by | Clement Adams, Culyer and Lowry. General Newton Weight al Fall of | tea oe __ Save Loan. 
Mayor Howell, under a general law of the State, and at | is the Consulting Engineer. Ram. | Ram. | tion. Stated. | Saunders’ 
the request of fifty property owners in interest. This =a [a , 
body are holding meetings at present to hear applications THE SUPPORTING POWER OF PILES. k. | a m. | M. Tons | M. Tons. 
from individuals or organizations desirous of furnish- 800 4. 0.011 34 | 30-4 
ing Brooklyn with Rapid Transit accommodation. It _ 800 | 4 |.0.077/ ‘5 s 5-2 
is empowered to designate a route or routes, and is al- ENGINEERING PRACTICE IN HOLLAND. C.H.S. 





lowed thirty days for its duties, which will expire on 
June Ist. In the mean time the various views aired by 
the several competing parties anxious to serve Brooklyn 
in this important matter, relative to route or method, 
will be discussed and considered, and as the Commis- 
sion is not committed to any particular scheme, and de- 
clares that the sole purpose of its members “ will be ac- 
complished if they can facilitate and secure rapid transit” 
for the city, it is to be hoped that this honesty of pur- 
pose will be fulfilled by the adoption and immediate 
inception of the most efficient and economic system. 

It appears that as early as 1871 the Brooklyn Steam 
Transit Company was chartered with the design of 
solving the question both within Brooklyn, and between 
the two cities, when the great Bridge should be finished. 
By the Legislature it was accorded extraordinary pow- 
ers, either to build above or below ground, or thrc ugh 
any streets it might propose, subject only to property 
owner’s rights ; and it was given three years to build a 
single mile of road. Everything remained in statu quo 
up to 1873, when the Legislature was asked to extend 
the time for two years, which it did, with a similar re- 
sult, for at its expiration on the 4th of July, 1876, noth- 
ing was accomplished. In 1875, a general law passed 
by the Legislature, gave to any railroad outside of the 
City of New York, incorporated under the laws of the 
State, an extension of two years to its limited time, if 
from any cause it had been “unable to construct its 
railroads” during that time, within which to carry out 
its chartered obligations. This act if it can be said to 
apply to the Brooklyn Steam Transit Company extends 
their time in which to build one mile of road to July 
4th, 1878. 

By inference from a legal decision in another case it 
is considered doubtful whether the act of 1875 would 
benefit the Company at all, considering that it had still 
a year to run before the expiration of its charter ; at any 
tate, the incorporators tried to obtain an Act of the Leg- 
islature, recently adjourned, to what purpose, is not 
clearly known, but owing to its late introduction and lo- 
cal opposition, it fellthrough. This failure toget the Act 
sought for, appears to have paralyzed the efforts of the 
Company, at least,, there is great uncertainty as to its 
future movements, and while the present Commission 
apparently disposed to add its powers could the said 
Company show that it possessed any inherent rights, 
holds the opinion that it has no cause to extend to it 
any more consideration than that accorded to any other 
body willing to provide rapid transit, without such 
rights. 

According to the Brooklyn Daily Eagle, the promise 





Extract translated from ‘Notice sur les Travaux 
Publics en Hollande” Par M. Ph. Croizette Desnoyers, 
Ingénieur en Chef des Ponts et Chaussées, Paris, 1874. 

“The territory of nearly the whole ot Holland may 
be considered as a very low extended plain, traversed * 
by innumerable water courses, generally terminated spent by the members and accompanying guests of the 
along the sea shore by a chain of sand-dunes. Its soil Institute of Mining Engineers, at Chattanooga, come 
is formed of peat, mud, clay and sand, sometimes sin- abundantly to hand. 
gly, sometimes intermingled in various proportions. Its 
buildings, although differing greatly from each other as 
regards their forms, dimensions and intention, have 
nevertheless many characterics in common. 

Thus, with rare exceptions, all foundations are upon 
piles. Very few works are constructed entirely of ma- 
sonry, and that used is principally brick. Wood 
in the form of fascires, is employed in preference to 
stone for the protection of shores, for the construction 
of dykes and dams, and for supporting embankments. 
Swing bridges are extremely numerous, and in conse- 
quence of the excessive cost of foundations, of the 
slight elevation of the structures and the scarcity of 
stone, metallic trusses have been adopted for most 
bridges and their dimensions have been extended to un- 
usual limits. 

‘*As a whole, the public works of Holland are re- 
markable for the grandeur of their conception, for the 
difficult foundations which they have presented, for the 
precaution taken to ensure their solidity, and for their 
fine execution.” 

The following formula is used for estimating the 
weight which a pile can carry with safety : 

BH B 
R=6e +EyP 

R = The weight that the pile is capable of support- 
ing. 

H = Fall of the ram. 

B = Weight of the ram. 

P = Weight of the pile. 

e= Penetration produced by the last blow of the 
ram. The number 6 by which e¢ is multiplied is the co- 
efficient of safety. H and e should be expressed in the 
same unit of length; R, B, and P, refer also to the 
same unit of weight. 

In order to ascertain the approximate length of the 
piles to be used, test piles were first driven, and the 
average weight which they could carry was calculated 
by the formula. Wherever the resistance was found to 
be insufficient, that is where the penetration exceeded 
5 centimeters, after a final volley of 30 blows of a ram 
of 800 kilograms, falling 1.50 meters, it was remedied by 
increasing the number of piles. During the driving of 





MEETING OF THE AMERICAN INSTITUTE 
OF MINING ENGINEERS AT CHAT. 
TANOOGA. 













Already, glowing accounts of the enjoyable time 







We use the word “glowing” ad- 
visedly, tor we hear that old Sol did his best to render 
; the term appropriate in many senses. 

































The attendance of members was large, and many la- 
dies aided by their presence to grace and add pleasure 
to this annual Convention. 






The business proceedings of the Convention at the 
first session held on the 22nd. consisted of an address 
by Dr. Sterry Hunt, and the reading of papers by J. 
E. Sweet M. E., and R. W. Raymond of the Engi- 
neering and Mining Fournal. 

In the afternoon of the same day the Institute visited 
the works of the Roane Iron Co., the Tennessee Iron 
& Steel Co., the Chattanooga Iron Co.,, and the Vulcan 
Iron & Nail Works: the party then ascended Look- 
out Mountain. 

The programme for the remainder of the week in- 
cluded for Thursday, a trip by steamer to Shellman, a 
visit to the Dade Coal Mines; return and visit South 
Pittsburgh, Victoria, etc., and evening session at Chat- 
tanooga. 

Friday: In Alabama and Georgia iron and coal 
fields. 

Saturday: Return to Chattanooga, and in evening 
leave for Rockwood. 

Sunday: At Rockwood, afterwards returning to Chat- 
tanooga or leaving for home. 

We hope to give an extended accpunt of this Meeting 
in our next, both in its business and social aspects. 



































PERSONAL. 


M. KAVANAGH, of Ottawa, has been notified by the 
Public Works Department that his tender for the con- 
struction of the Pembina branch of the Canada Pacific 
Railway is the lowest. 






























PROFESSOR SPENCER F. BAIRD was unanimously 
elected Secretary of the Smithsonian Institution on 
the 17th, as the successor of the late Professor Henry. 
He has been for a long time Assistant Secretary and 
is thoroughly acquainted with the Institution and its 
details of plans and management. 









*Locks of the Zuider Zee on the Canal from Amsterdam to 
the North Sea. 
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CITY COUNCILS AND CITY ENGINEERS. 








In the article on Quebec Waters Work, and in 
that portion written for us by the Chief Engineer, 
Mr. Chas. Baillairge, who is also the City Engineer, 
there will be found an emphatically conveyed criti- 
cisth upon the policy of the Quebec City govern- 
ment concerning the management of the details 
of the water works system of that city. 

The parsimoniousness exhibited in the points 
especially referred to by our correspondent, is a 
further proof, that, where considerations of future 
economy in the matter of construction, and the 
maintenance of public works, are involved, it is 
not always to the public interest that the final de- 
cision and undisputed control of the same should 
rest, unquestioned, in the hands of a City Council. 

We are bound to advocate the claims of the City 
Engineer on any question of a professional nature, 
when such claims are based upon proper princi- 
ples; and in the difference of opinion, to use a mild 
expression, which somehow seems to exist between 
that official and city councils, we are obliged to 
contend, that, while many engineers are somewhat 
extravagant in their notions, and fond of experi- 
menting on pet hobbies the majority of the members 
of the profession are more capable of determining 
the absolute requirements of the works under their 
charge than city councils, in general, either indi- 
vidually or collectively. 

There is no need of argument to prove this, more 


than to say, that, if a city council is capable of 


performing the duties of a civil engineer, where is 

the need of subjecting the community to, even, the 
: moderately small salary that most city engineers 
receive? 

Many causes combine to create this petty-war- 
fare between city councils and their whilom subor- 
ce dinates, to-wit: the evils compassed by the oft 
quoted terms of “want of knowledge,” “old fogy- 

ism,” and “ practical complications.” 
i knowledge we can overlook if common-sense is 
largely developed; because, then, argument will be 
fairly weighed: but neither “old-fogyism ” nor 
“politics ” should ever be allowed to control a bet- 
ter judgment and experience, and we have a right 
to assume that an engineer in a responsible posi- 
"1 tion possesses these qualifications, and that, his ur- 
gent representations and suggestions should receive 
the attention and consideration they merit, for the 
sake of the present and future welfare of the com- 
munity which both city council and engineer serve. 

But how is this happy understanding to be 
brought about!— that of the engineer's sugges- 
ii tions being duly considered! The thought that at 
the moment suggests itself to us is, that the estab- 
lished practices of other cities should at least be 
taken as a guide, in order to arrive at a final decis- 
§ sion upon any disputed point. But in this, as in 


other things, there are more ways than one of ar- 
iH riving at the conclusion most conducive to a bene- 
5 ficial result. 

Be In the case of Quebec, our readers will not fail to 
by notice that the peculiarities of the works are some- 
i what exceptional. We have both remarkable dif- 


* ference in the levels of the source of supply and the 
localities to be supplied; pipes on the lower levels 
under a heavy pressure consequent upon a very 
large head of water; the climatic effects in a lati- 
tude noted for the extremes of, temperatnre; and 
added to these characteristics we have works con- 


bs structed 25 years ago with uncoated pipes, and in 
eS which the arrangement of distribution has for a 
eB long time been found to be causing an increased 
A loss of head from deterioration in the carrying ca- 

B pacities of the pipes;— this latter fact being fully 

P explained in Mr. Baillairge’s article. 

B After our experience with other cities, in which 
i careful record of such matters as rainfall, loss of 

3 head, leaks, etc., has been kept for years back; and, 
il observing the useful purposes these data serve in 
Ht 

P 

Pi 


ed 


Peters 





future repairs and additions,— the effect of the ab- 
sence of which, it appears to us, would be a very 
serious matter indeed,— we do not know to what 
to ascribe the unparalleled neglect of the Quebec 
City authorities in this regard; the more incompre- 
hensible for the reason, that, the necessity has been 
repeatedly urged by their City Engineer, a gentle- 
man of high professional reputation. 
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Apart from the consideration which Mr. Bail- 
lairge suggests, in the case of Quebec,— that of 
value, all the world over,— because we do not think 
that the spirit of such universal charity is apt to 
find a place in the hearts of city councils of the 
present generation — the suicidal policy is at once 
apparent in the near prospect of “ additional sup- 
ply,” when from the absence of rainfall tables, it 
is not known positively whether there is likely to 
be sufficient water in the contemplated source. 

Duly considering the points in question we come 
to the conclusion, that, for Quebec, unless a large 
amount of time, labor and money is expended, 
somewhat similar in detail to the preliminaries in- 
volved in the primary mevements for the original 
and existing works, the proposed “additional sup- 
ply” will appear to be an experiment, which from 
the very nature of the circumstances may probably 
cause, one way or another, a far greater outlay, on 
the part of the city council for the City of Quebec, 
than ever a properly arranged method or system of 
gathering and preserving the various notes and 
phenomena incident to water works generally, 
would have cost, and which would have been of 
especial interest and value under the extra-ordinary 
circumstances. 


RAILWAY TOWING ON THE ERIE CANAL. 





There was a time when the Erie Canal had the 
monopoly of the freight traffic, passing through 
the Empire state; this monopoly was modified 
through the influence of the New York Central 
Railroad Co., and now, although the Canal is 
still a most important factor in contributing to the 
commercial supremacy of New York city and State, 
yet the railway has outstripped it in competing for 
freight traffic, not only of the lighter, but also of 
the heavy through class. New York City really 
begins to feel the effect of the diminution of this 
trattic on its great water-way and, coupled with the 
late utterances of Mr. Vanderbilt who does not 
propose to run his great four-track railroad solely 
in the interest of the metropolis, the time seems 
to be near at hand when New York merchants 
must come down from the high horse they have 
been riding so bravely and make some new ex- 
ertions to recover and hold the trade that is being 
rapidly diverted by the superior competition of 
other cities. No other city in America is so com- 
pletely governed by rings as New York, and in no 
other are improvements for the better and cheaper 
handling of freight in bulk more strenuously op- 
posed. A drayman’s league is more powerful than 
even the New York Central R. R., Co., and in the 
handling of grain the most ancient methods are 
still in use as against the magnificent facilities of 
its growing rival, Baltimore. 

Various schemes have been proposed to restore 
to the Erie Canal its lost supremacy in commercial 
matters in the state, but steam tow-boats and low 
toll sheets have not accomplished anything as yet 
in competition with the railway. Mr. Jno. B. Jervis, 
the Veteran Civil Engineer, has contributed an ar- 
ticle to the last number of the International Review 
on “The Future of the Erie Canal,” in which he 
takes the occasion to advocate the construction of 
double lines of railway, one on either side of the 
canal, for a distance of 340 miles from Buffalo, or 
to within five miles of Troy. The gauge of the 
proposed track would be 3 to 34g feet, with a 50 
pound iron rail. The total cost of the 780 miles 
including contingencies and superintendence — 
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would be, by Mr. Jervis’ estimate a little over seven 
and one-half millions of dollars, the interest on 
which at 7 per cent. would be $525,000. The ay- 
thor of the article refers to the subject of tractile 
power of locomotives; treats very freely on the 
comparative cost of transportation on railways and 
canals, the former being estimated at 61¢ mills, 
the latter at 634 mills; the condition of the loca| 
traffic, also considering objections to the railway 
towing, and in conclusion suggests certain improve- 
ments which we give in his own words :— 


“Tt may justly be claimed the railways will im- 


prove on their present economy. When they as- 
certain the practicability of substituting more ap- 
propriate for their heavy and clumsy rolling-stock, 
they will no doubt improve their economy in 
transportation. 
of improvement. 
for repairs, instead of one and a half mills, may be 
reduced half a mill, if not a mill per ton per mile, 
as charges on transportation. A further improve- 
ment is practicable at a moderate expense, by rais- 
ing the water in the canal one foot; which may be 
done by raising the lock-gates, or putting a plank 
on the top of the present gates, which would be a 
small expense, and raising the bank of the canal to 
correspond. 


On the canal there are also sources 
As before stated, the estimates 


All this may be done in the course of 
repairs, at no great expense, as the lock-walls are 
now sufficient for such rise, and require no change. 


These means will enable the canal to improve the 
economy of transportation. 


This latter would so 
improve navigation that the speed of boats may 
be increased to three miles per hour, instead of 


two and a half miles. 


I fully believe that intelligent and faithful ad- 


ministration, with improvements quite practicable, 


will insure not only the life, but the great useful- 
ness of the canals to the commercial interest of thie 


State, without any general tax for their mainten- 


ance. 

If superior methods can be devised, let them 
have preference. My only object in this paper is 
to suggest what I regard entirely practicable, and, 
I am confident, will greatly improve the economy 
of transportation, and thereby promote the com- 
mercial prosperity of the State.” 


The paper is suggestive and as coming from so 
eminent an engineer as the author, will be read 
with interest by the profession and by all who are 
interested in the subject of cheap transportation. 





The Nation has discovered the reason of Mr. 
Vanderbilt's indifference to New York City inter- 
ests to be his fear lest the enjoyment of the lion’s 
share of the freight traffic of the trunk lines by 
the N. Y. C. R. R., should bankrupt the roads to 
the south of that line, and as bankrupt roads are 
run to pay expenses only, so, with the Grand 
Trunk on the north, and three similarly broken 
roads to the south, there would be a meagre show 
for profits to the N. Y. C. R. R. He therefore has 
to contribute to the prosperity of the Pennsylvania 
Central and Baltimore & Ohio Railroads, and with 
them to the advancement of the cities of Philadel- 
phia and Baltimore at the expense of New York. 
Instead of doubling the track facilities of the New 
York Central, Mr. Vanderbilt should have bought 
up the rival roads; or why not run them into bank- 
ruptcy now and then buy them at a song and so 
solve the problem of combination or competition 
in rates? 





LIVERPOOL ENGINEERING SOCIETY. 





This society held its usual fortnightly meeting 
on Wednesday evening, May 8th, at the Royal In- 
stitution, Colquitt street. Mr. M. E. Yeatman, 
M. A., Vice President, reported to the Society on 
M. Balpaire’s method of calculating the resistance 
of arched structures. The Honorable Secretary 
stated that the Council had considered the pro- 
posal to visit works of interest in the neighborhood 
of Liverpool during the summer and that the first 
visit would be to the North Extension Railway 
Works. Mr. L. M. Kortright/ through the Secre- 
tary replied to the discussion on his paper on 
“raising the wreck ‘ Edith’ in Holyhead Harbor,” 
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after which Mr. Alfred Holt, M. I. C. E., read a 
very yaluable paper on “the Progress of Steam 
Shipping during the last quarter of a Century.” 
previously read before the Institution of Civil En- 
gineers. The Author stated that the three great 
changes which have conduced to the present mag- 
nitude of our steam fleet are the iron ship, the 
screw propeller, and the compound engine. Each 
of these was in turn dealt with in an able and 
practical manner, and some valuable information 
relative to fuel consumption was also given. 

An interesting discussion followed the reading 
of the paper and a vote of thanks was accorded to 
Mr. Holt for his paper. 





REVIEW OF THE PROGRESS OF STEAM 
SHIPPING DURING THE LAST QUARTER 
OF A CENTURY.* 


BY ALFRED HOLT, M. INST. C. E. 


Continued from page 163. 
DISCUSSION. 

Mr. StEPHENSON, President, said he had known 
the Author for many years, and was not acquainted 
with any man who had more deeply studied or was 
more conversant with the compound engine. He had 
not only for a long period engineered his own ships, 
but had been the consulting engineer and adviser 
of other large companies. 

Mr. Hour remarked that the changes which had 
been wrought by steam shipping in a commercial 
point of view had been enormous. While railway 
enterprise had been carried out by a few large com- 
panies, which had occupied certain districts and 
rendered themselves very observable, the increase 
in steamers had been mainly due to private individ- 
uals who owned one, two, or three vessels ; the great 
companies which had attracted most attention had 
probably not moved the greatest amount of cargo, 
or effected the greatest amount of change. 

Mr. Samuda, M. P., desired to refer to some points 
of special interest to the Institution. One was the 
inspection, or rather direction (as it had grown to 
be) of the Board of Trade and other departments, 
which he thought had had a most damaging effect 
upon the profession. Instead of advancing the 
science of marine engineering and naval architec- 
ture, it tended to prevent the development of the 
talents of engineers and to subordinate them to 
those who were placed in absolute authority. He 
did not desire to find fault with any particular de- 
partment, but when men of life-long experience 
were the only ones who really advanced science 
step by step, by adding improvements in the spe- 
cial matters with which they were concerned, it 
was disheartening and discouraging to them to find 
either the Board of Trade, or the Admiralty or 
Lloyd’s surveyors, laying down hard and fast lines, 
and compelling the registration of their decrees. 
The result was extremely serious, taking away from 
the engineering profession the power of develop- 
ment, and causing it to pass into the hands of those 
who were content in a subservient way to follow 
the directions of theorists, who insisted on regula- 
ting the advance that was to be made in such mat- 
ters. That might appear to be an ungracious way 
of putting it, but he spoke as a very old member 
of the Institution, who had gone through every 
phase of shipbuilding, and had personally felt the 
inconvenience to which he alluded. It was a pain- 
ful thing for men who had acquired a position in 
their profession, to be dictated to by the represent- 
atives of the different departments. He should 
not have spoken thus if he had not believed that it 
was in the interest, not only of the Institution but 
of the public, that a wider permission of develop- 
ment should be allowed to those who had made the 
great work of marine engineering their study, and 
that they should not be interfered with by the de- 
partments who undertook to control matters of 


*From Proceedings of the Institute of Civil Engineers, Lon- 
don, Eng. 
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which they had only a superficial knowledge. He 
cordially agreed with the Author that the introduc- 
tion of the screw had immensely advanced steam 
navigation. In speaking on that subject, he thought 
there was one name that could not properly be over- 
looked, the name of the late Mr. Brunel. His works 
had had the most important influence upon the de- 
partment of engineering dealt with in the Paper. 
Mr. Brunel was literally sending his first ship the 
“Great Western” across the Atlantic, when lectures 
were being given to the public to prove the impos- 
sibility of any vessel reaching America by steam, 
The “Great Western” was followed by the “Great 
Britain,” and whatever the shortcomings of that 
vessel might have been, there was in her the very 
best possible arrangement to make every particle 
of material of the utmost use in giving strength to 
the whole structure. With regard to the “Great 
Eastern”—which was in some respects a most un- 
fortunate undertaking, having, he believed, cost Mr. 
Brune! his life—it was no doubt far in advance of 
the times ; it had conferred great benefit on steam 
navigation generally, and had led up to the charac- 
teristics and features adopted in vessels of a subse- 
quent type. Where such bold and signal departures 
from previous methods had been carried out, as those 
which had been effected by Mr. Brunel in his con- 
tribution to steam navigation, they ought to be cordi- 
ally recognized. With regard to the alleged success 
of American wooden steamers used with a screw, he 
thought it was a fallacy to suppose that wooden 
steamers could achieve any amount of success as 
compared with iron steamers. A wooden steamer 
might be made with great advantage to be worked 
with paddles ; but when an attempt was made to 
drive the power through the stern, where every fas- 
tening put in the vessel by being agitated was a 
continual source of destruction by enlarging the hole 
and diminishing the size of the fastenings, the state 
of things was very different from that existing in 
an iron vessel, which was practically a homogeneous 
sheet of iron. If it were not so, the latter would 
not stand as it did twenty years’ continual rack 
brought upon it by the whole of the power being 
passed through the stern. His statement might be 
confirmed by what took place in the early period 
of screw navigation. The Government were then 
the only persons who used very large power through 
screws, but it was found so incompatible with the 
existence of the vessels, that it became a question 
of giving them up altogether or of substituting iron 
vessels ; and iron vessels had fully realized all the 
expectations formed of them, there being no longer 
any fear of the difficulty of passing power through 
the stern. With regard to the question of sub- 
sidies, he could not quite accept the view expressed 
in the Paper. He thought Government had done 
right in giving large subsidies to steamers. If they 
had not thus encouraged the development of steam 
navigation, shipbuilders could not have produced 
the kind of steamer that they were now enabled to 
construct. It was quite true, as the Author had 
stated, that since an opportunity had been afforded 
of watching what had been accomplished by sub- 
sidised lines, other steamers had been brought into 
competition with them, so that they would be 
placed at a considerable disadvantage when the 
subsidies had run out, since the other steamers 
would be able to take their place and do the same 
work on cheaper terms. Vessels which would work 
at a profit aided by a subsidy, might be left strand- 
ed when thrown upon their own resources. The 
public, however, had had the full benefit of the sys- 
tem ; they had had the advantage of steamers of 
enormous size and of a speed that never would have 
been dreamed of at so early a period. He believed 
that steam navigation was now far ahead of what it 
would have been but for the subsidies that had en- 
couraged it, . 

Mr. E. Reynoups did not know whether it would 
be possible in the discussion to keep clear of detail 
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as the Author had done, because his own specialities 
were matters of detail to a very large extent. The 
Author had advocated the single engine, and had 
used it with great success. That was a matter of 
some consequence in regard to the advance of navi- 
gation, because if those engines were cheaper or 
more economical in working, they took up less 
room, and ought to be adopted. But it did not 
appear to him that they were the most economical 
arrangement, because a single engine must apply 
the power to a yielding medium like water by fits 
and starts; it must be at one portion of the revolu- 
tion a force acting upon the water one-third greater 
than the average force, and at another part of the 
revolution the propeller must really be propelled 
by the water. It was therefore difficult to imagine 
that it could be the most economical arrangement; 
and he was strongly inclined to think that in prac- 
tice it had not proved itself to be so. In his direct 
connection with marine engineering he had made 
several screw propellers for American steamboats, 
and in all those cases the blades were unequally 
placed, two near together and the others wider 
apart, so that the Americans recognized the differ- 
ence of effort of the engine, and he believed that 
the Author had practically recognized the same 
evil by introducing a tolerably heavy fly-wheel. 
Of course the fly-wheel was not a complication, 
but it was ineffective weight, and it remained to be 
seen whether with the same total weight greater 
efficiency could not be secured by two engines. 
From the reference to the construction of the en- 
gines of the White Star ships it would appear that 
the Author recognized that it was partly a question 
of size and convenience. It was possible that the 
introduction of the single engine in the United 
States might have been to a large extent a matter 
of economy, in consequence of the rather crude 
construction to which the Americans had been 
driven by the excessive dearness of labor and the 
great cost of iron. That state of things had since 
been altered, and so, he believed, had been their 
practice in marine engineering. The designer of 
the engines of one of the largest lines of American 
steamboats had recently shown him his drawings 
for those engines. In some of them the English 
plan of two cylinders had been adopted, and in 
others there were four cylinders with four cranks. 
On the whole, it appeared to be a matter of expedi- 
ency with reference to the particular circumstances. 
With regard to ,indicator diagrams, to which the 
Author had alluded, they were no doubt, too much 
relied upon by a large number of engineers. It 
was possible to get almost any results from an indi- 
cator diagram; but the sole question for shipbuild- 
ers was how far a ship could be driven, and at 
what speed, by a certain consumption of coal. With 
reference to the White Star fleet, to which allusion 
had been made in the Paper, the first two ships 
were built with the intention of working with a 
moderate rate of expansion. They had engines 
with ten boilers containing twenty furnaces. One 
of those ships was now in existence, and she was 
notoriously a good one, except that she was short of 
steam. The actual speed of those vessels (as shown 
in the Blue Book on the loss of the “Atlantic ”) had 
been about 12 knots. In the next four ships with 
similar engines there were two additional boilers 
with four furnaces, in all twenty-four ; and there 
had been an actual increase of speed almost in the 
direct ratio of the increased number of furnaces. 
That went to show that a good indicator diagram 
made out by a large measure of expansion was not 
all that was wanted. In the last two ships one-sixth 
had been added to the cylinder capacity and one- 
third to the boiler capacity, with the result that one- 
third more tonnage was propelled not merely at the 
same speed as before, but at an increased speed of 
11¢ knot an hour, the latter being of itself sufficient 
to account for the increase of fuel. He had no doubt 
that by enlarging the capacities of the cylinders of 
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those ships better indicator diagrams could be ob- 


pool and New York; and it would not surprise him 
tained, or rather a larger amount of power could be 


if at no distant period vessels as large as the “Great 
Eastern” crossed the Atlantic in considerable num- 
bers. With regard to indicator diagrams, there 
could be no doubt that they recorded the pressure 
in the cylinder, and absolutely nothing else, telling 
nothing of what took place in the boiler or in the 
fire. In many cases where the application of the 
engine was almost direct, and where the loss of ef- 
ficiency in the engine was well known, as in the 
Cornish pumping engine, the indicator might be to 
some extent a guide to the work actually done; but 
in the screw propeller that was very far from being 
the case, for the work done in the engine by no 
means represented the work done in driving the 
ship. The screw was not only an indirect pro- 
peller, but it was primarily a reaction propeller; it 
did not push against a rigid substance, but drove 
the ship by the stream of water thrown back. By 
virtue of the principle that action is equal to reac- 
tion, the natural tendency of things in those cir- 
cumstances was that the action and reaction should 
tend to equality; consequently, although it was pos- 
sible to do a great deal better than that, and by 
means of various artifices to make a propeller that 
did not throw away anything like half its power in 
the reaction, still the tendency was that way, and 
the loss was great; the indicator, therefore, was no 
guide to the power actually employed in driving 
the vessel. He was not sure that he had rightly 
understood the Author’s reasoning in one respect, 


shown upon the indicator cards by a higher meas- 
ure of expansion ; but he thought the performance 
of the ships would be materially worse. The Author 
had joined in the general condemnation of the inter- 
ference of the Board of Trade, which was, no doubt, 
annoying to the enterprising and highly instructed 
persons who managed the most important steam 
trade of the world. But that was not the whole 
steam trade of the world; and it was impossible for 
the public to forget that at the time when the inter- 
ference became serious they were accustomed to 
hear of iron ships breaking their backs at sea with- 
out warning; of such cases as that of the “London,” 
a well-found ship, but probably overloaded, and too 
deep in the water for her length, lost in the Bay of 
Biscay, with an enormous sacrifice of life, a large 
portion of the crew, however, escaping in open 
boats. Such being the case, it was impossible to 
say that some supervision was not necessary; but 
it would be desirable that such supervision should 
extend more to essentials and less to details. One 
point to which he desired to direct attention was 
that some of the best class of engine-men were 
kept out because they did not pass a Board of Trade 
examination. He had no hesitation in saying that 
if a similar examination were required of railway 
engine-drivers accidents would be increased ten- 
fold. It was as if, in engaging a turner, he should 
examine him as to his capability for designing a 
lathe, and not as to his power to make the best use | but he thought he did not attach quite enough im- 
portance to the difference of pressure in engines— 
to working with as high a pressure in the engine 


of the tool before him. Another question was the 
substitution of steel for iron in steamships, as to 
which it was important to lay down good rules, but 
he feared that the Board of Trade would fall into 
the same error as other bodies had done in devising 
rules for the use of that material. The English 
Government appeared to have adopted rules taken 
trom those of the French Government; and he saw 
with regret that Lloyd’s had adopted similar ones. 
The material was to be tested by subjecting strips 
sheared from every plate to tensile strain, and also 
by cold bending to ascertain the capability of flex- 
ure without cracking (which was right enough): 


coal as possible. It was, of course, well known that 
the efficiency of an engine was theoretically limited 
by the ratio between the difference of temperature 
of the incoming and outgoing steam, and the abso- 
lute temperature of the incoming steam. Practi- 
sally one temperature was fixed by that of the stoke- 
hole; the other, however, was to a great extent 
within control, and he had more hope of getting 
great economy from that source than from almost 
any other; and he valued economy rather more 
highly than the author seemed to do in respect to 
ocean-going ships. It was true there were certain 
services where the amount of coal consumed bore 
no very large proportion to the other expenses; just 
as in some luxurious households the cost of bread 
and other necessaries of life formed but a small 
portion of the expenditure, so that it was immate- 
rial to them whether bread was cheap or dear. 
That, however, was not the case with the public, 
nor was it the case generally with steam vessels, 
especially in long steam lines. Those, he thought, 
were still working very near the limits imposed 
upon them by the absolute economy of coal. Ev- 
ery pound of coal economized on those lines enabled 
them to drive the ships so much further with ad- 
vantage, and he believed that for the present, and at 
least in the immediate future, any great improve- 
ment in steam navigation was likely to be in that 
direction. With regard to the question of the in- 
terference of the Board of Trade, he considered it 
as only one small branch of a very great change 
that was taking place in English administrative 
history. Forty years ago the only ideas of Govern- 
ment in the country were confined to keeping the 
Queen’s peace and raising the revenue. The only 
example of administrative interference was the 
Post Office. In 1834 the Local Government Board 
was established, and since then one Department af- 
ter another had been usually left to those who were 
individually concerned in working them, such as 
education, sewerage and other sanitary matters. 
Meanwhile the Civil Service estimates had increased 
from two millions to thirteen or fourteen millions, 
without counting the revenue departments, and 
that increase meant the actual interference of the 
Government with the life and business of society. 


but they were further tested — not, as might be ex- 
pected, as to the amount of indentation which a 
riveted seam would bear without splitting at the 
holes, or anything of that sort— but by heating 
strips red hot, dipping them in cold water, and 
afterwards doubling them up. Now, surely, if 
there was one risk to which a ship’s bottom was 
less liable than another it was that of getting red- 
hot. Such atest could only prove the softness of 
the material, and that it was not of the highest 
strength that might with propriety be used for 
that purpose. 


Mr. MERRIFIELD agreed with the author in what 
he had stated with regard to the length of ships. 
As he had said, the middle part was that which 
carried and paid, and consequently there was a 
natural tendency to lengthen it. He also agreed 
with him that a decided limit was placed on the 
possibility of lengthening ships by any restriction 
on their size, and that for distant and rough voy- 
ages, like those across the Atlantic, it would be im- 
possible to have with any degree of safety long 
ships of small size. He supposed also that there 
was a practical limit to the size of ships in the ports 
they had to serve. That was emphatically the case 
in the Channel passage, for it was entirely owing 
to the restriction on the size of the ships imposed 
by the ports that the service was so bad as compared 
with that which might be established with better 
ports and better ships. There was also a sharp 
commercial limit imposed in most trades to the 
size of the ships by the amount of cargo they could 
take at a particular time at a particular port; he 
doubted, however, if that restriction applied to 
some of the great lines of steamers, such as those 
on the Atlantic ferry (so to call it) between Liver- 


as possible, and getting as absolute an economy of 
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No doubt there were many inconveniences from the 
system adopted, but the public must now look 
rather to their mitigation than to any prospect of 
getting rid of them. England having become a 
crowded and wealthy nation, every one of whose 
members was regarded as of national importance. 
and it having become more and more necessary and 
usual to protect individuals against every species of 
eventuality, the public must now expect that inter- 
ference to be maintained and to become more and 
more minute; circumstances having forced them to 
give up a great part of their individual liberty. No 
one regretted this loss of liberty more than himself, 
He had no doubt, however, that, in the case of mer- 
chant shipping in particular, the evil has been 
much aggravated by what had been forced upon 
the Board of Trade, namely, sentimental legisla- 
tion. The Board had resisted it as long as they 
could—for no persons were better able than the 
civil servants to foresee the evil of this centralization 
of detail, not only to the public inconvenience, but 
to their own personal burthen, more especially by 
the enormous amount of work and responsibility 
forced upon them by increased centralization and 
meddling with detail. At the same time, he 
thought that the public, and Institution of Civil 
Engineers in particular, would do right to struggle 
for all the liberty they could get, especially the 
liberty of improvement, and to do their best to pre- 
vent the Board of Trade from dictating to them in 
matter of detail and design. The Board of Trade 
were not quite their own masters in the matter. 
When they appointed an officer to inspect a vessel, 
and made him practically responsible for seeing 
that it was safe, and insisted upon his enforcing 
that responsibility on the owner, there was an ine- 
vitable tendency on the part of both the owner and 
inspector to insist upon what they knew to be safe 
and not trust to chance or skill to keep them safe— 
to say, “I know this invention is safe; why bother 
me with anything new and risky?” While such a 
tendency should be as far as possible checked, the 
Board of Trade could hardly be blamed for it, and 
still less its permanent officers. 
(To be continued.) 





WELL WATER, Etc. 





We know the smaller villages and towns of this 
country can not afford the great expense attendant upon 
the adoption of any very extensive plan of public water 
supply, but in many cases their present system, or ra- 
ther lack of system, can be vastly improved. 

The most common source of supply is the shallow 
well; and this is found to be the case even in some of 
the large cities. We believe it to be the certain origin 
of most of the American diseases. Such wells are very 
generally the final reservoir of all the surrounding sur- 
face filth. : 

For a period extending over many months, we made 
repeated qualitative analyses of the waters from up- 
wards of sixty wells, in a city where the only water 
used was from such sources. Not one well furnished 
a good drinkable water. In all, deleterious organic 
matter was present. while in some, living organisms 
could be readily seen with the unaided eye. Perhaps 
the worst result was shown in the water from the well of 
a school house at which over 400 pupils were in atten- 
dance. Here free ammonia and nitrous’ acid were in 
excess. And no wonder, for the cess-pools were but 
22 feet away. This water was used freely by the pu- 
pils, and by the inmates of the surrounding houses, 
and was pronounced excellent. But this city preseuts 
no exceptional case. We doubt not but that most of 
our readers can point out many such, and it was but a 
year or two ago that we read Prof. Latimer’s condem- 
nation uf the wells of Rochester, N. Y. 

On most farms, the well from which the family is 
supplied is, for labor-saving reasons, nearer the barn 
yard than it is to the house. 

We believe that no water coming from a depth of 
less than 2o feet (as did all the’water in the place of 
which we have spoken), can be other than destructive 
of good health. If proper cleanliness and care be 
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shown within a sufficiently large radius, the water from Defective Section of the Aqueduct.— No doubt also, HYDROGRAPHICAL SURVEYS AT THE 
such wells may be good, but we could never drink it | that portion of the aqueduct or main above the level at MOUTH OF SOUTH PASS, MISSISSIPPI 
without misgivining. which the water is poured into the city should have had RIVER. 

The water from no well which has a surface supply, | a diverging or increasing diameter towards the chateau- | 
should enter the system without proper filtration and | d'eau or dam at Lorette; and yet this evident precau-| By MAX E. SCHMIDT, CHIEF ASS'T, ENGINEER, SOUTH 
purification. We use the word proper advisedly, for | tion has been neglected and the supply thus greatly re- PASS JETTY WORKS, 
we have seen drinking water run through a piece of | duced. These defects however cannot now be remedied 
cotton cloth and pronounced filtered. except at a large outlay. 

We wonder if intemperance does not increase with 
the impurity of the drinking water! 


The purity of the source of supply is not always as 
carefully examined as it should be. 





Hydrography from vd o/,—water and ypa@ery, de- 
scription, is the science which treats of the sea, the lakes 
| and rivers, measures the depths and currents, explores 


_ : 
me A — ; | . 
Remedial Measures.— But a stop can be put to the | the bottom and exhibits by charts the results of these 





waste of water and the supply thus increased by the 


| investigations. 
suppression of the closets of which I complain, and by 


, If we bear in mind that three-fourths of the earth's 
hich b ‘ : exacting without fear or favor the $20 fine imposed by | curface is taken up by water and that notwithstanding 
In a city which boasts of its public conveniences, the ‘ PTs ; ; : — a 2 ; 

ot I law from any and every person who allows the water | the accessibility of the remaining portion, but 8 per cent. 
water used, is from apparently the best of sources—one : 


of the ‘Great Lakes ;” but in it, that very suspicious 
element, chlorine is abundant. 

The point of supply is about four miles from the 
mouth of the river upon which the city is located, and 
normal to the direction of the current. It was as- 
sumed that no matter from the river could get there, 
but the fact overthrows the assumption. 


to run to waste for any purpose whatsoever. be it even | of what is known as “terra firma,” has been acc urately 


to prevent the freezing of pipes; for there are other surveyed, we will appreciate more properly the exten- 


> ie y i . ; i ° . ‘ 1 ‘ o 
remedies against this evil, to wit: that of so arranging | <ive field which is left for hydrographers to operate up- 


the interior distribution in all buildings as to keepevery | on and understand that only future generations wil] 


pipe away from outer doors and draughts, say towards | pave the privilege to look upon our globe mapped out 


the centre of the house, and when impossible to do so topographically and hydrographically. 


by protecting them in a suitable manner from the in- Of the different subjects treated of by hydrography, the 


“eo athe - ; } 
: : fluence of frost, either by surrounding them with a measurement of depths ranks foremost. In practice 
The various chlorine salts doubtless result from the 


refuse of the salt mills that line the banks of the river ; 
and if these affect the drinking water of the city so 
must the sewerage as its receptacle is the river. 

It is no longer believed by chemists that sewerage 
can be destroyed by running water. It can only be 


rendered insensible by excessive dilution. 


close covering of felt or thick brown parer spirally the operation of obtaining depths, no matter whether 


¢ > i ! re ~ one } 
wound around them in one or more folds or thick they are measured by the pole, the lead line or shot- 


nesses, or enclosing them in boxes filled with some 





wire, is a levelling operation at which the natural plane 


such non-conducting material as ashes, charcoal, saw- of the water takes the place of the cross-hair and the 



























dust, etc., in proper quantity ; the felt or paper envel sounding lead or wire that of the levelling rod. It is 


opes being however, the best where little space can be | opyious therefore, that, in order to make a correct 


afforded. 





sounding, the surface of the water ought to be smooth 


THE QUEBEC, CAN., WATER WORKS. 


In all public buildings such as court houses, school | and the lead line perpendicular to the plane of water. 


—" » the is . = 2 f e . 
houses, etc., or where there is a considerable number of At the mouth of South Pass, surveys, covering a 


persons drawing water from the taps, some suitable | 4 sheet of water of nearly eighteen million square feet 


Concluded from page 166, ; ! 
( t pag ) ; self-acting tap should be applied which when pened | are made once in every month and partial surveys 
The following paragraphs, on the above subject, are 


taken from Mr. Baillairge’s report for 1872, and contain 
some of the remarks su ggested by him, as being of in- 
terest in regard to water works in cold climates : 

The Waste of Water.—1 have, by direct measure- 
ment, ascertained it to be about seven eights of the whole 
quantity poured into the city; for it will be admitted 
that at 3 A. M., if atall, the great mass of mankind 
are asleep or reposing from their labors; yet at that 
hour the measurement of the water at the Chateau 


; is neal : 9 
and left open would shut of itself, and every louse or] of smaller extent of the more important parts of the 


other building should have its reservoir with ball cock | channel are made at still less intervals. The depths to 


to shut off the supply when full; for, to have a cistern | be measured range from one foot to one hundred feet 


without a ball-cock is equivalent, as far as any saving | and they are ascertained by the lead-line 


of water is concerned, to having no cistern at all. The lead line is divided into feet and sometimes into 





tenths of afoot. The leads in use are of two different 
The Freezing of Pipes— Numerous calls are every 


day made on the time and attention of the Department 
for the thawing of pipes. Of course, where the water 
actually freezes in the street, from the pipes being at an 
insufficient depth or badly protected, it is but right 
that the thawing or unfreezing should be done at the 


shapes ; for depths of from one to thirty feet a mush- 
room-shaped lead four inches in diameter at the base, of 
6% pounds weight is used, and for depths be- 
tween thirty and one hundred feet, the lead adopted is 


d’eau at Lorette, shows that there is passing into the ; 
. = © pasting the shaped like the frustum of a pyramid and weighs ten 


city % of the quantity of water that is found to enter 
it at noon, 

I have often walked about the streets in the still of 
night in winter and in summer and have heard the wa- 
ter pouring from hundreds of taps, I have been in hun- 
dreds of houses and found these common closets run- 
ning water in one continuous stream during the 24 
hours or all the time the supply remains on from the 
mains. Again I ask that these closets be proscribed 
as they have been in Montreal, by the imposition of a 
tax or fine of $10 to $15 a year on each of them through- 
out the city. 


pounds. The lead lines are 3-16 inch. in diameter, of 


expense of the Corporation ; but parties constantly call | the hawser-laid cotton pattern. They are kept in water 


upon us under the plea that the water is frozen in the 
street, when it is found to be frozen only in the cellar 
or in some cold room or passage through which it has 



















































day and night, and before being marked they are sub- 
jected to a strain of about 200 pounds. During a sur- 


vey, the rule, to measure the lead line once every two 
to pass and where it is not unusual to find some broken 


pane of glass or loosely fitted door, or door or window 
open, or no doors at all; while on the contrary cellars 
as well as other portions of any tenement should be 
supplied with winter sashes and closely fitting double 
doors. 

The sliding shutters for shop windows are another 
grievous nuisance in respect to the waterservice. Much 
trouble is experienced at Cap Blanc and other similar 
situations where the houses on the river side are built 
on the open cribwork of the wharves and the cellars in 
no way protected against the rigor of a northern cli- 
mate. Ina word it needs but to mention the fact that 


hours is strictly enforced; the sounding boat is a steam 
launch of comfortable dimensions, where, for the 
checking of the line a distance of twenty feet has been 
measured off permanently. Short lead lines ought to be 
rejected from the start. 

With a well organized corps of assistants it takes four 
days or forty hours to make a survey of the Jetty chan- 
nel including five million square feet of the Gulf imme- 
diately seawards of the jetty ends. Several of the 
engineers who visited Port Eads a year ago, at the time 
of the annual convention of the American Society of 
Civil Engineers, expressed doubts as to the possibility 
of such rapid work, and it was stated in reply that it 
is chiefly due to the frequent demands for immediate 
reports on channel depths, etc., that by long practice 
the mechanism of the surveys has been so regulated as to 
secure the best results in the least possible time. 

From long observation we know that a skillful leads- 
man can throw and haul 1.1 ft. of line in one second of 


Inadequate Supply of Water.— We no doubt have 
the best of water poured into the city through the aque- 
duct, but I am sorry to think how much more abun- 
dant the supply might have been made at the time, at 
nearly the same outlay. The result has disappointed 
expectation from the calculations being founded on im- 
proper data. 

The city of London and other cities with an inter- 
mittent supply, that is, where the water is delivered to 
the citizens and collected by them in tanks either once 
or twice a day, are known to consume, under the cir- 
cumstances, about 28 % gallons of water per day per in- 
dividual. Now, it must have been evident that under 
acontinuous supply, more water would be used and 
wasted, and yet the data for an intermittent supply 
have inadvertently been applied as a basis whereon to 
predicate the consumption under a supply of quite a 
different nature. 


every winter some 1,000 calls are made at the office, to 
have pipes thawed in every part of the city, to show the 
extent of the evil and the number of hands required to 
remedy the nuisence. 


Insufficient depth of Service Pipes and Stone filling 
over them.— In many cases the services have certainly 
not been sunk to the depth they should have been, 
where works have been done by the job by unscrupu- 
lous contractors, and this is a serious source of com- 
plaint. In other cases the trenches over the pipes have 
been filled in with stone, which of course causes the 
frost to penetrate toa much greater depth than when 
properly filled in with earth. To obviate this, I have 
had all the stone removed from every trench that has 
been opened to thaw pipes in the street, or for other 
purposes, and wherever I have had any new work done, 
I have specified and made it binding on the contrac- 
tor to remove all stone from the trenches and procure 
good soft earth or material to fill in with —a double 
advantage —that of providing against the freezing of 
the pipes and leaving us the stone to macadamize with, 
as was done in St. Eustache street and in several other 
places. 


time. Hence if we propose to cover the ground with 
soundings equilaterally fifty feet apart, the time in sec- 











onds required for making a survey of any given area 
and mean depth would be: 
A d 
1 
At the end of April last year, the mean depth over 
the surveyed areas was 18.1 feet; which value inserted 
into the above equation with eighteen million square 
feet for A, will give 32 hours 55 minutes for the time 
required to make the survey. By calling it forty hours 
an ample allowance has been made for the delays in 
moving the launch for the transit observers, including 
pauses and contingencies otherwise. 
The sounding party is composed of one leadsman, 
one recorder, one flagman and two transit men. They 


Pernicious Results of the Inadequate Supply.—Thus 
it is that a supply based on an assumed population of 
100,000 souls is not now sufficient for over half that 
number. Nor will the water reach the upper levels of 
the city, and has to be every day regularly turned up 
and down at certain hours and at considerable expense ; 
to say nothing of the working of the stop cocks some 
800 to goo times a year inclusive of occasions on which 
fires occur, wearing them out of course in a way per- 
haps soon to necessitate the substitution of new ones 
in their stead, and that at a heavy outlay. 

















all must work systematically together or the survey will 
be a failure. The one who superintends the survey 
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stands at the wheel, as his presence there saves time | exclude by thorough weathering and drying all the 
in giving instructions and explanations to another per- | moisture, been successful. 


son, The lines for the soundings are so chosen that | The rapidity of the process of decay in timber is in 


the ground is equally well covered and only at irregu- | proportion to the rapidity of its growth, and also to the 


lar and more important places should the number of | readiness and rapidity with which its chemical constitu- 
soundings be increased. To facilitate this, range | ents enter into combination with the chemical condi- 
signals have been erected and carefully located by tri-| tions of the air. A notable example of long preserva- 
atigulation, on shore, on the reefs and along the Jetty- | tion, when the chemical constituents do not enter freely 
lines, by which the soundings can be judiciously dis- | into combination with the air, or with other compounds, 
tributed, and by which at the same time a check is|is seen in the best qualities of pitch pine in which 
obtained on the location of the soundings by the tran- 
sits. The leadsman stands on a platform which pro- 
jects out from the boat, thus enabling him to throw the 
lead far forwa:d. In shoal water every third sounding, 
and in all depths deeper than fifteen feet, every second 
sounding is located by intersection of horizontal an- 
gles measured by two transits at some well established 
Coast Survey station. The transits are pointed to a 
tall pole, close to the leadsman, at the upper end of 
which a cylindrical balloon of cloth is attached, which 
can be raised and lowered in an instant. As three 
watches previously set record the time of every located 
sounding, any sounding missed by one of the transit- 
observers is easily discovered. 


turpentine abounds. 

In the chemical constituents of bricks, the most 
formidable obstacle to thei: durability, it was shown, was 
the presence of lime occurring in varying proportions in 
many localities, and which, after a short period of win- 
ter weathering in the walls, the bricks expand, burst, 
and crumble. As well also, the imperfect changes in 
the alumina which, after only partial and imperfect 
burning, leaves the brick soft and lacking the character- 
istic ring of a good and sound brick, and ready for re- 
duction under weather. In the chemistry of mortar it 
was shown that although the changes which mortar un- 

















































was evident that the slow process of hardening which 
good mortar undergoes is due to the gradual combina- 
tion which is effected between the lime and silica of the 
same. Each grain of sand becoming superficially con- 
verted into a hydrated calcic silicate which hardens and 


The speed allowed to the launch at the surveys varies 
with the depth and force of the current. Soundings 
may be made in ascending, decending and crossing a 
current. When ascending the speed is limited to two 
miles per hour in all depths below twenty feet, and to 
two and one-half miles per hou in shoaler water. By 
carrying out this rule a plumb sounding is in most cases 
obtained. Soundings made from a descending boat are 


sand and lime to effect this hardening is of the first im- 


lime is quick and tolerably pure, and the sand clean— 
generally conceded to be more correct than those made 


in any other way; but it has been found impracticable 
to make surveys with down stream lines. In conclus- 
ion it may be stated that the strain which the current 
exacts upon the lead-line and the errors resulting there- 
from have been practically tested at these surveys. In 
twenty feet of water and a current of three feet per sec- 
ond, a pole would register about 0.1 ft. less water than 
the sounding line, and in thirty feet the error was not 
quite 0.2 ft. This discrepancy may appear unexpected- 
ly small, but according to Hutton's formula on hydraulic 
resistance the total strain upon a lead line of 3-16 in. 
diameter in thirty feet of water and in a velocity of 
three feet per second would only be: 


6 
R = X 9 = 4.2 pounds. 
Considering moreover the fact that this small] pressure 
will be distributed parabolically over the curve the lead 


line is likely to assume in conformity with the local ver- 


with two-thirds of the latter. 

In carrying the subject on to the next stsge—the ac- 
tion of air and water upon buildings—it will be of ser- 
vice to remember the chemical constituents and condi- 
tions of air and also of water, for in two we have two 
distinctive agents actively at work, the former a chem- 
ical and the latter a mechanical one. In atmospheric 
air we have in 100 parts by water mechanically mixed 
79.1 parts of nitrogen gas with 20.0 parts of oxygen, and 
about 5 parts of carbonic acid gas in every 10,000 parts 
of air. It is to the oxygen, which is equably diffused in 
the air, that we are to look for the causes of nearly all 
the changes which take place of a chemical character in 
buildings and building materials. But not to the oxygen 
alone, free and uncombined with other gases, are we to 
look for these changes—changes which under purer skies 
might be escaped for generations longer, as in the airs 
of Greece and Italy, which have bathed for ages some 
cf the finest and the sharpest traceries of the sculptor’s 
chisel, which to this day retain their freshness and beau- 


tical velocities, the slight deviation from a straight line 
as found by the tests is sufficiently explained. 


-o~e -- ty. But it is oxygen combined and combining with the 
AIR AND WATER; THEIR ACTION UPON | corroding acids which pour from the factories of a busy 
BUILDINGS.* life, and smokes and grimes which, combining readily 


with the free oxygen, form so many destructive com- 
pounds prepared tc prey upon every available object 
which it can with impunity attack, and hence it is that 
the Carrara statuary of a purer clime transported hither 
does not fail to give evidence of the destructive influ- 
ences to which it is subjected. 

In studying the action of air upon buildings it is es- 
sential to bear in mind the fact that the oxygen is free 
and is prepared to form compounds with almost every 
other acid existing, and that in forming such compounds, 
changes are effected which in most cases are destructive 


BY D. SMITH, F.R,A.S. 


The “Chemistry of Building Materials,” the subject 
of my last lecture, having a material relation with the 
present one, it will be advisable to rehearse briefly 
some of the leading tacts which then came under our 
notice. In examining the chemical constituents of 
timber it is essential to bear in mind that during the 
life of the tree the elements which contribute to its 
growth and increase immediately upon its death become 
a prey to it, and tend to its deterioration and ultimate 
destruction; the former action being known as the 
chemistry of life, and the latter the chemistry of death. 
The action of the former chemistry, in elaborating from 
the carbonic acid and other gases of the air, from water, 
and from the soil, the elements of its structure, was 
that of construction in bulk and form; whilst that of 
the latter—the chemistry of death—was to stop the 
process of increase and institute a process of decompo- 
sition. It is not until this latter process has fairly set in 
and the sap ceased to flow that the timber is fit for the 
builders’ purposes. But the deterioration, slow and 
gradual as it may be, which these changes set up, is 
such as to engage the attention of the architect, in order 
to impede the destructive processes. Paints, pigments, 
and siliceous compounds of various kinds have Jong 
been resorted to, and have for the most part, when the 
material has been genuine, and care has been taken to 


to the substance in or upon which the change occurs. 

Not so in the case of the oxygen of water when it is 
found in the proportion of one volume to two volumes 
of hydrogen. But here the gases are combined, not 
mixed as in the case of air, and in the act of combina- 
tion the oxygen has lost its corrosive power and every 
other characteristic. Hence, there can be no analogy 
between the two gases and the resultant. The hydro- 
gen, the lightest of all known substances; the oxygen, 
the most active chemical agent ; and water, the product 
of the combination of the two. 

Water from a pure sky, in moderate proportions, 
with no frost to disintegrate, will fail for a long period 
to efiect material changes in the harder substances in 
buildings. 

The gases of the air being thus free to enter into 
combination with other elements, some of the building 
stones, both useful and ornamental, when lifted out of 
their natural bed and exposed, become at once, although 











*A lecture delivered betore the Birmingham Branch of the 
Architectural Association, Eng., on the 4th December. 





dergoes in the process of hardening was yet obscure, it 


gives solidity to mortar. But the proportions of the 
portance. A good mortar may be tormed where the 


of one-third of the former carefully mixed and tempered 





imperceptibly, the subjects of such changes as some- 
times give anxiety. 

But it is not the action of free oxygen only against 
which we are warned, but also that of the compounds 
which it forms, such as hydrochloric acid, nitric and 
sulphuric and carbonic acids, and others. And as these 
are held, some free and some in a state of solution, in 
moisture and rain, it is manifest that a host of foes, in 
a climate where such conditions exist, are armed 
against us. 

It should be noted that wherever lime enters largely 
into the composition of building stones there is a sub- 
stance suited for the action of many of these gases. In 
illustration of this fact a few examples will suffice. Car- 
rara marble, according to the analysis of Wittstein, js 
composed of carbonate of lime, 99.24; carbonate of 
magnesia, 0.28; and oxide of iron, 0.29. Here it will be 
seen that the chief constituent is one,—the lime, which 
under the influence of such atmospheric chemical action 
as we have been considering, must yield. silently, slowly, 
but surely. The tomb of Chantry, erected in 1820, in 
the grounds of St. John’s Wood Chapel, London, aftords 
an example. 

In limestone in which we have endless varieties, and 
in each different proportions of the lime the same re- 
marks apply. An analysis by the late Mr. Richard 
Phillips gave in 100 parts of the white siliceous dol- 
omites of Mansfield, Derbyshire :—Silica, 51.40; car- 
bonate of lime, 25.50; carbonate of magnesia, 17.98 ; 
iron, alumina, 1.32; water, and loss, 2.80. Whilst 
from the Nottingham quarries of Mansfield Woodhouse, 
a maguesian limestone, from which much of the founda- 
tions and lower portions of the Houses of Parliament, 
and some portions of the Martyr’s Memorial at Oxford, 
were obtained, analysis gives the following ingredients : 
— Carbonate of lime, 51.10; carbonate of magnesia, 
40.20 ; oxide of iron and alumina, 1.80; silica, 3.60. 
And from all the limestone formations — silurian, De- 
vonian, carboniferous, permian, oolitic, cretaceous, and 
tertiary — we have ingredients which more or less 
readily exchange conditions with these gases of the air, 
and thereby deteriorate. Many illustrations of this ac- 
tion will occur to the student. Amongst others, those 
already mentioned in the Houses of Parliament, as well 
as in the church of St. Mary Redcliffe, in Bristol, Hen- 
ry the Seventh’s Chapel, in Westminster Abbey, Lich- 
field Cathedral, and nearly every ecclesiastical or pub- 
lic building of any age or pretensions ia our country. 

In the choice of a stone sometimes the difficulties 
present themselves in the discovery that in the same 
district, and even in the same quarry, serious deterior- 
ation arises from changes in the plastic cement, which 
binds the mass, or in the changes in the caminations of 
the beds, and the only remedy which appears to present 
itself to the student who aspires to an extended knowl- 
edge of his profession is to examine the conditions him- 
self through the study of the chemistry, the geology, and 
the physical properties of the material, and the influ- 
ences to which they are subjected. 

There is, in addition to the chemical action of the at- 
mospheric air, that of a mechanical one. The air con- 
tains a mass of moisture, without which it would be 
destructive to human life—a mass which varies much 
in different localities, the varying quantity indicating 
the varying amount of action—a dry air contributing 
to the cheerful aspect and to the durability of the struc- 
tures, whilst a damp, moisture-laden air hangs in gloomi- 
ness, and by its penetrating, loosening influence is des- 
tructive. But the moisture in the form of vapour is not 
so destructive as when that moisture alters its form and 
becomes iced. For as water expands largely in the for- 
mation of ice wherever it has penetrated, whether into 
the fine interstices of the grain of stone, or into some 
secret fracture which has lain hidden under the surface 
or into improperly mixed mortar, or badly burned 
bricks, or exposed timber, alike destruction, more or 
less destructive ensues. 

Whilst atmospheric air thus tends in one direction to 
alter the fair face of the structure to remind one that 
nothing is permanently durable, water adds its potent 
agency to swell the list. Water in its pure state, as we 
have observed, can act only mechanically, but in that 
capacity it does act, washing away loose particles of 
wood, stone, brick, mortar, ceme#t, etc. But as a ve- 
hicle of the other actively-destructive agents, rain is do- 
ing its work. Holding as it does some of the gases 
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mentioned in a state of suspension or solution, arising | resistance, no doubt, was less through the stone wall ly upon the distribution of the rain in different seasons 


from combustion in the forms of smoke and carbon, 
soot, and gases from the decomposition of animal, veg- 


etable, and mineral substances, and others consequent ‘ 


upon crowded populations, deposits them indiscrimin- 
ately upon the finest and the rudest works of art. 


Thus, the air of crowded cities and towns, and the | 


varying character of a moisture-bathed island, like our 
own, will ever find sufficient occupation for the skilful 


architect to arm himself against its evils, and sufficient | 


material for his careful study and forethought to give 
durability to the works of his genius. 
> 


LIGHTNING CONDUCTORS AND GAS-PIPES. 








The Fournal of the Society of Arts, of England, 
contains the following interesting particulars, sent by 


Dr. R. J. Mann: 


Since my communication to the Society of Arts con- | 


cerning lightning-rod construction, on March 13, I 
have come across a very instructive illustration of one 
of the principles therein contained. 

The new church of All Saints’ was opened in the 
town of Nottingham in the year 1864. The building 
has atits west end a tower, surmounted by a spire, 
which rises to a height of 150 feet from the ground. A 
four-tenth of an inch copper rope comes down from the 
weathercock of the tower in a straight line, along its 
west face, to the greund. On the inside of the wall of 
the tower there is a gas-standard immediately opposite 
to the lightning conductor and with 4% feet of solid 
stone masonry between them. At the time of the com- 
pletion of the building there was a single burner in this 
gas-standard, upon the inner face of the wall, supplied 
by an iron gas-pipe from the main r inch in diameter, 
and about 12 feet above the floor of the church. On 
October 16, 1868, the spire of the church was struck 
by lightning, which passed harmlessly down the cop- 
per rope until within about 6 feet of the ground. It 
there, however, traversed the thick wall of stone ma- 
sonry to get to the gas-pipe on the inner face, and scat- 
tered in fragments about a square yard of the stone on 
both the inner and outer surfaces of the wall, leaving a 
gaping crater on each face. About 12 inches of stone 
in the middle of the wall between the two craters sus- 
tained scarcely any damage. 

When the bottom of the lightning conductor was ex- 
amined after the accident, it was found to be without 
any efficient earth-contact. It was cut off short just 
below the surface of the ground, and turned round a 
small stone. Mr. Hine the well-known architect of 
Nottingham, who brought this case under my notice 
and who very kindly took mea few days since to see 
the place, and to inquire into all the circumstances of 
the accident, tells me that there had been a fair earth- 
contact to the conductor in the first instance, but that 
aconsiderable length of the copper rope had been 
drawn out of the ground, and taken away by some 
thief. On the day after the storm it was perceived 
that there was a strong smell of gas in the church, and 
a workman was sent down to examine the pipe near 
the meter, which was placed beneath the floor of the 
nave of the church, near toa south door. He took 
a light with him to test the soundness of the pipe, and 
the result was an explosion of gas which displaced a 
small portion of the floor, and some of the pews. The 
leaking of the gas had occurred in the pipe which con- 
nected the gas-standard on the wall of the tower with 
the metre. I could not actually ascertain that there 
had been any soft gas-pipe where the fracture had oc- 
curred, but an attendant in the church told me that 
there certainly was a short length of narrow pipe of 
some kind connecting the iron pipe with the meter 
at the top. 

At any rate there could be no doubt of the course 
which the electric discharge had taken. It had gone, 
just as it was bound to do, along the gas-pipe to the 
very large and complete earth-contact established by 
the gas service of the town, and it had made nothing 
in doing so of the intervention of a solid stone wall 4% 
feet thick. On the whole it preferred having to get 
through that to the large and excellent earth-contact 
of the gas mains, to having to encounter the still more 


formidable task of squeezing its way through what | 


may be termed the obstructed and almost blind ter- 
mination of the rope. In this very instructive case the 


| and gas mains than it was through the constructed and 
| inefficient termination of the proper conductor. 
The copper rope, with a new piece twisted in at its 
lower part, still does duty upon the tower. This rope, 
| it will be observed, is too small for its work, as there is 
| only a diameter of four-tenths of an inch for a height 
of 150 feet, but it had, nevertheless, efficiently performd 
ed its office at the time of the accident until within 6 
feet of the ground. Neither the rope nor the building. | 
| was injured above that point. The gas-standard and 
the iron pipe connecting it with the ground are still | 
upon the inner face of the tower, but the pipe has been 
cut away from the main; obviously, not from any sus- | 
picion of the danger which it entailed, but on account 
| of an iron stove for warming the church having been 
since fixed at this corner of the building.— Zhe Archi- 
tect, England. 
— 
EVAPORATION AND ABSORPTION. 








Intimately connected with the subject of rainfall | 
— indeed, forming a necessary part of it in its practi 
cal bearing—is that of evaporation. There is the 
evaporation of the rain immediately upon its falling to 
the ground and while being temporarily retained by the 
latter ; and there is the evaporation from the surface of 





large bodies of water, such as lakes and reservoirs. | 
Again, a vast amount of the water which falls in the 





shape of rain is absorbed by vegetation: partly to be 
retained in the body and fibres of the tree or plant, and 
partly to be evaporated from its leaves. In either case 
however, it is lost as far as the purposes of water sup- 
ply are concerned. The evaporation from the ground 
surface will depend on the temperature, the physical 
configuration, and the geological formation of the dis- 
trict, the state of the drainage, the nature of the surface 
of the ground, and the rate at which the rain falls. 
The absorption of vegetation will of course depend 


upon the amount and nature of the vegetation. When 
in the warmer seasons of the temperate zones the 
showers came very lightly on a loose absorbent soil, 
they are registered in the rain gauge; but the rain 
neither sinks into the ground sufficiently to appear 
again in the form of springs, nor does it flow into the 


rivers and streams, and become available for impound. 
ing, but is evaporated in many instances almost as fast 
as it falls. On the other hand, witha steep descent and 
on an impermeable surface, the rainfall is less likely to 
be lost. The extreme cases are —for the maximum 
evaporation, a flat spongy district, with a retentive sub- 
stratum, as in boggy parts; and for the minimum, a 
steep, bare, and impermeable surface, such as the slated 
roof of a house, from which there is scarcely any evap- 
oration. 

It has been popular in this branch of engineering to 
suppose that, on the average, one-third of the rainfall is 
lost by evaporation and absorption by vegetation ; one- 
third is drained into rivers and streams; and one-third 
percolates into the ground, to appear again in the form 
of springs. It would seem, however, that ina given 
district the loss by evaporation and absorption is rather 
a constant quantity than one directly proportionate to 
the rainfall: for, as the rainfall increases in any season, 
the proportion of it which is lost will decrease, and 
vice versa, Indeed, it is nearer the truth to consider 
that the proportion of the rainfall lost by evaporation 
will vary inversely as some higher power of the rain- 
fall. Thus when at Liverpool, ‘in 1862, the rainfall 
was 48.51 inches, the ratio of impounded water to the 
rainfall was 82.63 per cent. In 13865, when the rain- 
fall was 34.8 inches, the proportion of available water 
flowing off was only 67.12 per cent.; so that, apart 
from the deficient rainfall, that which’ did fall yielded 
less by 15.51 per cent. than the rainfall of 1362;’ so 
that while the rainfall was less by 28.3 per cent., the 
proportion of it which was lost increased 89.3 per cent., 
and even the absolute loss by evaporation increased 
from 8.43 inches to 11.44 inches, or nearly 36 per cent. 
This is merely one instance, but numerous others could 
readily be given. The cause is obviously to be found 
in the diminished humidity of the atmosphere, and in 
many cases the increased temperature in the seasons of 
less rain ; and it is for the same reason that the abso- 
lute evaporation is greater in those districts where the 
mean rainfall is less. Again, the loss will depend great- 





of each year; for, as the proportion of rain falling in 
the summer months becomes greater, the loss from 
evaporation will also become greater. It has been 
shown that in the districts where there is less rain an- 
nually, the tendency is for the bulk of the rain to fall 
in the summer months; there is thus an additional 


| cause for the loss to be greater in the districts of less 


rain. 

The foregoing considerations have reference more es- 
pecially to the mean annual evaporation, but it is nec- 
essary further to regard the proportion borne to the an- 
nual evaporation by that which occurs during the drier 
seasons, when the amount of available rainfall is of 
most consequence. The same principles, however, will 
be found to obtain, namely, that in the dry season the 
proportion lost by evaporation will be enormously in- 
creased, sometimes amounting to 70 or 80 per cent. of 
the rainfall, even when taken over a period of five or 
six months. The available rainfall of the dry season 
is measured by the ‘dry-weather flow,’ to which refer- 
ence will be made hereafter. In England loss by evap- 


| oration and absorption is found to range from about 9 


to Ig inches per annum ; and the average seems to be 
about 13 or 14 inches. But, from what has already 
been said, it will be seen in matters affecting the water- 
supply of towns, the mean, annual loss is, like the mean 
annual fall, to be used merely for estimating the quan- 
tity that will be actually available in dry years. It is 
evident that to speak definitely with confidence on a 
subject, the conditions and circumstances ef which are 
liable to so much variation, would be folly. It is only 
from direct and careful observation, either in the dis- 
trict under consideration or in analogous positions, that 
any reliable estimates can be formed. 


EVAPORATION FROM SURFACES OF WATER. 


It would at first sight appear that the determination 
of the amount of evay oration from a given surface of 
water would be a very simple operation. Such, how- 
ever, is not the case, and the discrepancies between the 
records of careful observers have been almost incredi- 
ble. The chief causes of inaccuracy are to be found, 
no doubt, in the comparatively diminutive size of the 
instruments in general use, the small quantity of water 
becoming unduly heated, and the recorded evaporation 
being in consequence greatly in excess of that from 
large bodies of water. In the ‘ Annales des Ponts-et- 
Chaussees’ is an account of some large experimental 
evaporators at Dijon and other places on the Burgundy 
canal. They consisted of masonry tanks, of about 
eight feet square and one foot four inches deep, lined 
with zinc, so as to be perfectly water-tight and sunk into 
the ground. The evaporation was found to be less 
than half that generally adopted by the highest author- 
ities ; indeed, a small evaporator, or rather one about 
the ordinary full size (one foot square), placed near, 
the large one, gave results 50 per cent. greater than the 
latter. 

Experiments conducted under shelter by Mr. Luke 
Howard, of Plaistow, in 1812-15, gave 21.13 inches of 
evaporation per annum, against 23.15 inches of rainfall; 
and out of the former quantity, 10.41 inches were 
evaporated in the four months from July to October. 

From the evaporators at Dijon, eight feet square, 
just referred to, Vallé found, during seven years, from 
1346 to 1852, a mean annual evaporation of 26.1 
inches, against a rainfall of 26.9 inches. 

Mr. Bateman estimates the evaporation at ‘a trifle 
more than 1-1oth of an inch in the hottest day in sum 
mer, when the weather is most suitable for the absorp- 
tion of moisture.’ 

In an article entitled ‘Physical Geography,’ published 
by the Society for Promoting Useful Knowledge, the 
following remarks on this important subject appear :— 
‘Other things being equal, evaporation is the more 
abundant the greater the warmth of the air above that 
of the evaporating body, and least of all when their 
temperature is the same. Neither does much take 
place whenever the atmosphere is more than 15 degrees 
colder than the surface upon which it acts. Winds 
powerfully promote evaporation, because they bring 
the air into continual, as well as into closer and more 
violent, contact with the surface acted upon ; and also, 
in the case of liquids, increase, by the agitation which 
they occasion, the number of points of contact between 
the atmosphere and the liquid. 
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In the temperate zone, with a mean temperature of | tions of the necessity which exists for caution in dealing 
62%", the annual evaporation has been found to be be- | with this subject. Ordinarily, especially in Great Brit- 
tween 36 and 47 inches. At Cumana, on the coast of | ain, the air is dryer than in the illustration just quoted, 
South America, N, lat, 10%°, witha temperature of 


possible quantity of nitro.glycerine. In order to ren- 
der the combustion more complete, and to augment the 
rapidity of the explosion, a small quantity of nitrate of 
potash or other suitable salt, is added to the mixture of 
the two ingredients above named. The composition of 
the new sebastin depends upon the objects for which it 
is to be used, and the effects intended to be produced, 
The strongest compound, and even in this there is 
stated to be no risk of the separation of the nitro- 
glycerine, is composed of seventy-eight parts by weight 
of nitro-glycerine, fourteen of the wood charcoal, and 
eight of nitrate of potassa ; and when less power is re- 
quired the proportions are varied, the second quantity 
consisting of sixty-eight per cent, by weight of nitro 
glycerine, twenty of charcoal, and twelve of nitrate of 
potassa.—Sanard's Coal Trade Fournal, 


but the liability to what may be called negative evapora- 










61,86", it was ascertained to be more than 100 inches | tion both in summer and winter must not be overlooked, 


in the course of a year, At Gaudaloupe, in the West | There is no trustworthy basis for generalization as to 


Indies, it has been observed to amount to o7 inches. | this question; it is one now under examination, and all 


The degree of evaporation very much depends upon | that can be said is that the annual loss from a large wa- 
the difference between quantity of vapour which the | ter surface seems to be about 20 or 26 inches, that the 
surrounding air is able to contain when saturated and | summer loss is least from the largest and deepest bodies 
the quantity it actually contains, M. Humboldt found | of water, but that they lose more in winter than shal- 


lower reservoirs. —//umber's Treatise on Water Sup- 


ply. 


that, in the torrid zone, the quantity of vapour contain. 


ed in the air is much nearer to the point of saturation 
_-- 
SOCIETY OF ENGINEERS, ENGLAND, 


than in the temperate yone, The evaporation within 
the tropies, and in hot weather in temperate zones, is 
on this account less than might be supposed from the 


increase of the temperature.” At a meeting of the Society of Engineers, held on 






“In India,” says Mr, Arthur Jacob, in a paper read 
before the Society of Engineers, “ where, from the ex. 
treme dryness of the atmosphere, the evaporation is 
found to be considerable, the usual allowance made by 
engineers for the evaporation from the surface of stor. 
age reservoirs is at the rate of half an inch of depth per 
diem for eight months in the year, Regarding the re- 
sults that have been arrived at in Bombay, this allow- 
ance would appear to be about double what is neces. 
sary, for the observations, extending over five years, 
give a mean daily evaporation of less than a quarter of 
an inch, In Bombay, however, the atmosphere is 
much more humid than that experienced on the great 
tabledand of the Decean ; and in Madras, where reser- 
voirs are the speciality, it is probable that the actual 
loss is not far from being a mean between the two frac- 
tions, In Great Britain the mean daily evaporation is 
found to average less than the tenth of an inch, 

Of more importance, however, than the mean, annual 
evaporation is the evaporation during the dry season of 
the vear, when the reservoirs are being taxed to their 
ulmost capacity, and when therefore, the elements of loss 
have to be more closely watched. Mr. Burnell, in’ his 
“Rudiments of Hydraulic Engineering,” says that, “the 
experiences derived from the use of reservoirs on 
canals appears to indicate that, during the sum. 
mer months, it is necessary, to allow for an evaporation 
ranging between one-sixth to one-eighth of an inch pet 


day.” In an important matter lke this, it is perhaps 
advisable, in order to be on the right side, to allow for 
daily loss during the dry season of not less than one-fifth 
of an inch, 

In Symon’s “ British Rainfall” 1869 will be found 
much valuable information concerning evaporation and 
the various forms of evaporating gauges in use; and in 
the corresponding work for 1870 details of some very 
elaborate experiments now in progress at the expense 
of the Royal Society, One or two articles also have 
appeared in the proceedings of the Meteorological Soci- 
ety and the following is an epitome of the present state 
of knowledge of the subject. 

A body of water is either decreasing by evaporation 
or increasing by condensation, at every temperature but 
one, the point of quiescence being that known by 
Meteorologists as the dew-point temperature, We have 
said a ** body of water” but evidently, as evaporation 
can ealy proceed from the surface, it is with surface 
temperatures alone that we are concerned. A few 
pints of water in a metal vessel exposed in the sun will 
obviously become far hotter than the surface of a lake 
(probably 20° or 30°), hence the loss from such a vessel 
is enormously in excess of the true loss from a reservoit 
or canal, and therefore old records of evaporation in 
England of qo or §0 inches are simply delusive, With 
respect to large and deep reservoirs one rather singular 
condition must apparently prevail. Owing to the dia. 
thermancy of clear water a lange proportion of the heat 
rays penetrated to great depths and the surface Water is 
but slightly warm. We do not know of any records of 
the surface temperatures of large reservoirs, but putting 
it at 65° on a_ hot day in summer, when the shade 
temperatures is S5° and the wet bulb 80°, conditions 
with which a burning sunshine is quite consistent, the 
dew-point temperature would be 76,7°, and the reser- 
voir, instead of evaporating, would actually be condens- 
ing vapor from the layer of air in contact with it. As 
far as we are aware, there are no published records of 
the daily evaporation from large surfaces of water, and 
we have therefore quoted the above startling illustra- 





Monday evening, May 6th, in the Society's Hall, Vie- 
toria street, Westminster, Mr, R. P. Spice, President in 
the chair, a paper was read by Mr. Henry S, Copland, 
on "Modern Roadway Construction.” The author 
first adverted to the extent to which the work of road- 
making was constantly going on at the present time, 
and noticed the progress made by the various nations 
of antiquity, the states of decay into which the medi. 
val roads had been allowed to fall, and the various at- 
tempts made to improve them since the beginning of 
the present century, He then described the principal 
systems of roadway construction now in use, and point 
ted out the extent to which, he considered, they met, ot 
failed to meet, the requirements of a good modern road. 
way ; namely, safety, easy traction, noislessness, freedom 
from dust and mud, durability, facility, and cheapness 
of construction, maintenance, and repairs to itself, and 
to the yas and water mains, etc, He then explained 
the principles upon which with a view to avoiding the de- 
fects of previous systems, he had designed the asphaltic 
wood pavement, the use of which was now increasing 
This pavement consists of abed of concrete, with a 
layer of asphalte over it. Upon this are laid transverse 
courses of red pine blocks, with intermediate spaces. 
The spaces are filled in partly with heated mastic as- 
phalte, and then with coarse lime and gravel grout, 
flushed with hot tar, to the surface of the roadway. 
About an inch of coarse gravel is then spread over the 
roadway and left to be worked in by the traffic. The 
author finally examined into the expense of construction 
and maintenance of the various systems of roadway, 
drawing the conclusion that though, for town roads, 
Macadam was the cheapest in original cost it was by 
far the most expensive over a term of years, whereas, 
although his asphaltic wood pavement cost more at first, 
it was cheaper, over a lengthened period than Macadam 
or most other roadways; ani would compare favorably 
with other systems, in that and most of the requirements 


of a good modern roadway, 
>_>. 


Tue forging and tempering of iron or steel can be 
greatly enbanced, according to Herr, Edward Blass, of 
Cleve, Prussia, by dipping the metal, in whatever form, 
in fused salt. This dipping in salt is also well adapted 
for annealing steel without the oxidation of the surface, 
If the metal be rusted, it must be allowed to remain 
some time in the bath, Borax can with good effect 
be mixed with the salt. Metal “purified” by means of 
snch an immersion is very susceptible to galvanic de- 
positions, and can easily be coated with copper, zinc, 
tin, nickel, silver, &c. 

For iron in the spongy or powdered state, as obtained 
from the reduction of the ores, the salt bath is especially 
adapted, for it augments the combination of the parti- 
cles by making their surfaces free from impurities. To 
prepare the bath for an application as here proposed, 
the salt must be fused in a puddling furnace, and the 
iron sponge, with the addition of a flux, be added in 
smal] quanties so as not to vitrify the salt. The iron is 
left in the furnace till the flux has combined with all the 
impurities and formed a slag, whereupon the iron is 
taken out and forged together. While the iron is in 
the furnace it should be constantly covered with the 
salt so that oxidation be prevented, 


a 


A New Safety Dynamite—An improved nitro. 
glycerine compound has been invented. Mr. Gustaf 
Fahnehjelm, of Stockholm, the chief modification being 
that the second main ingredient is charcoal produced 
from a special wood, and selected and prepared in such 















> 
The Directors of the Chicago, Burlington & Quincy 


Railroad at Boston, on May 25th accepted the resigna. 
tion of the President, Ronerr ELARRIS, and unani- 
mously elected J. M. Fornes in his stead, Mr. ELARRtS 
was appointed Consulting Engineer, although his im 

paired health will doubtless require him to refrain from 
active service in any capacity for some time. C, KE, 


PERKINS continues in office as Vice President and Gen. 


eral Manager in the west. 


>. 

THE gates to the Storage Reservoir at Hempstead 
for the Brooklyn waterworks were closed on the 22nd of 
February last, with the view of ascertaining whether or 
not the water could be raised to 18 feet, whence it 


would escape through the waste holes, The gates have 
not since been opened, and the water has attained the 
depth of 17 feet and 5¢ of an inch, It appears, how. 
ever, that the supply from the different ponds has be- 
come sv low that Chief-Engineer Van Buren has con- 


templated drawing upon the reservoir. He will not or- 


der the gates to be opened unless actually compelled to 
do so, and in order to ascertain just how the case 


stands, Mr. John O'Donnell, the Superintendent vis- 
ited the ponds on the 18th inst, to report their con- 
dition as regards the supply. The average daily con- 
sumption is now over 30,000,000 of gallons. 
>. 
THE following, relative to the water supply of Phila- 


delphia, and included in a communication from the 
Water Work's Engineer to the Common and Select 


Councils will be of interest : 


“In each of my reports, since 1874, attention has 
been called to the condition of this Department, the de- 
mands upon it, its requirements, and the means of 
meeting them, Large mains are needed in those por- 
tions of the city where the population is so dense as to 
exhaust the small pipes. 

The high ground north of Spring Garden street, west 
of Broad street has exhausted the capacity of the Bel- 
mont and Roxborough works, During the coming 
summer it may be necessary to supply part of this dis- 
trict from the Spring Garden basin, which is 88 feet 
lower than the Belmont basin and will furnish a very 
inadequate supply. 

The rapidly growing population on Fair Hill, north 
of Jefferson street, and as far east as the North Penn- 
sylvania Railroad, has little, and in many cases, no 
water. At Nineteenth and Walnut streets, the high 
ground, the small mains, and the increased consump- 
tion, gave just grounds for complaint, Should a fire 
break out in any of these districts, sufficient water 
could not be supplied, nor the loss to the city estimated. 
Therefore I ask your immediate attention to provide 
the means for relief, as recommended in my previous 
reports. Yours, very truly, 

Wm. H. McFAppeEn, 
Chief Engineer Water Department.” 

The matter was referred to the Committee on Water, 
as was also a communication from J. R, Mullaney, Rear 
Admiral, relative to the water supply at the Naval Asy- 
lum, 

“ a ee 

THE age of a good oaken ship is about the age of a 
robust man—three score years and ten—with an equal 
chance of going on into years beyond, During the year 
1875-6 there were 639 British vessels wrecked and 
otherwise destroyed between the tender years of 3 and 
10 ; 1,032 between 10 and 14 years ; 1,414 between 15 
and 30 years ; 611 between 30 and 50 years ; 80 be- 
tween 50 and 60 years; 41 between 60 and 70 years ; 
12 between 80 and go years ; 2 between go and 100 
years, and 2 over 100 years. All these old ships that 
had for so many years buffetted the storms of all climes 
were wooden hulls, that material being superior in last- 
ing qualities to iron, of which the majority of modern 


hulls are built—Buffalo Commercial Advertiser. 
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ENGINEERS’ CONVENTIONS. 


We plead guilty to a decided penchant for En- 
gineers’ Conventions. Being confessedly an inter- 
ested party perhaps we are not competent to judge, 
but really we cannot conceive of any class of con- 
ventions, with their attendant meetings for business, 
social reunions for acquaintance, and excursions for 
the examination of interesting public works, more 
profitable and delightful than those that are becom- 
ing so deservedly popular among the engineering 
societies of this country. We believe that we can 
state broadly and without reservation or qualifica- 
tion, that comprised within the membership of the 
American Institute of Mining Engineers; the 
American Society of Civil Engineers; the Boston 
Society of Civil Engineers; the Civil Engineers’ 
Club of the Northwest; the St. Louis Society of 
Engineers, and the newly organized, but active, 
Engineers’ Club of Philadelphia, are a greater 
number of men who to a thorough training in sci- 
ence unite a practical, matter of fact, familiar ac- 
quaintance with a class of subjects upon the proper 
and efficient development of which the greatest 
welfare of this entire Union very largely depends, 
than can any other society of equal membership, 
whether social, political, or religious, in the coun- 
try. They are the men who have improved our 
water-ways by canal and river and harbors; who 
have linked together the remotest corners of the 
continent with bands of iron and steel, opening and 
preparing a way for the locomotive over or through 
the highest mountains, across broad rivers whose 
beds of shifting sand, or rocky boulders, and swift 
and deep currents had to be mastered; who have 
made our large cities possible by the construction of 
paved streets, good sewerage, abundant supplies of 
pure water, improved ventilation of dwellings and 
convenient appliances for the cheap and easy 
handling of the products of the country; who have 
designed, constructed, and are now superintending 
the working of the great rolling mills, blast furn- 
aces, iron foundries and smelting works, steam en- 
gine and locomotive works, besides other great indus- 
trial establishments; who are exploring the geology 
of the continent and bringing their researches in 
chemistry, mineralogy and geology to bear upon 
the subject of our mineral resources in which lie 
so great an element of.the nation’s prosperity, and 
who in a multitude of ways which may be suggest- 
ed by a moment’s consideration are constantly at 
work on the grand object of improving the existing 
condition of things, making the world’s people ac- 
quainted with each other, educating them to better 
sanitary laws and consequently better lives and so 
toa higher and more universal civilization. 

In the conducting of all large industrial enter- 
prises the commercial side of the question is usu- 
ally the important one and the primary lessons in 
Engineering practice are necessarily as closely con- 
nected with finance as with design and construction. 
It is the business of an engineer to do the greatest 
amount of work for the smallest amount of money 
and in most of cases his special training would ena- 
ble him to accomplish this were it not for the un- 
due interference of outside interested parties whose 
business is to make money for themselves, not to 
save it for theiremployers. Therefore it is that the 
members of the profession generally are qualified to 
meet with and converse intelligently with any class 
of business men upon the commercial and financial 
topics of the day. 

The cosmopolitan character of the profession 


brings the engineer into contact with all classes of 


people and makes him acquainted wih the cli- 
mates, populations, habitats and other peculiari- 
ties of many lands, from which he brings his per- 
sonal experiences and reflections. 

Now, when a Convention of men, the leaders in 
such a profession, meet together to read and discuss 
carefully prepared papers on subjects with which they 


are familiar; to interchange ideas of professional 


works, and to spend in each other's company a few | 
days of time, the event cannot fail to be of interest 
and importance not only to individual members | 
but to the people visited and the cities or localities 
inspected. Opinions are formed, and possibly 
trade relations established which may be a large 
element in the future prosperity of a place visited, | 
while the new scenes visited, the sight of new pro- 
cesses of working, the interchange of ideas, the ac 





daily cares and business routine, all go to make the 
Annual Convention a most happy event in the life| man. From every side he must 
of an engineer, and one from which he cannot but 





return refreshed in body and mind and better pre- 





pared for his daily conflict with the surroundings 
whichare inevitable to his profession. The delight- 





fulmeetings of the New Orleans meeting, are still 
fresh in our memory, we have just returned from 






























the Chattanooga meeting of the Mining Engineers | cced 
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The engineer’s query should be: What has been 
interest, to examine and criticise important public | and what better can be doneé 

There must of necessity be much of the “ rough 
and ready“ in the decisions of the successful en 
gineer. But if he be thoroughly conversant with 
the properties of matter, if he comprehend the in 
fluences of different parts of structures and be able 
to determine their relations, and more, if his mind 
| be stored with a knowledge of what others have 
}done, his decision will be prompt, the remedy 
will be at hand, there will be much of the ready, 


quaintance of men noted in the profession, the | and little of the rough. 
pleasant courtesies of the occasion, the relief from 


The engineer who shall combat sucessfully with 
his ever besetting obstacles must be a reading 
be gathering 
| matter for future use, and the richest of his glean 
ings will be trom detailed description of existing 
| and projected works. 
| There is no profession requiring a greater diver 

sity of knowledge or a more intense study than 
does that of the engineer. No idler can sue 
in this work: the brain and hand must be 


to which we give special consideration elsewhere, | ever alert. 
and we publish this week the fuil programme for 
the Tenth Annual Convention of the American So- 
ciety of Civil Engineers to be held in Boston this 


If a work be worth doing at all, it is worth our 
deepest thought, our closest scrutiny, our best ap 
plication. Then no structure should be begun, the 


month. Boston is undoubtedly the most finished | concept of which has not been predeveloped to the 
and most interesting city in America, its surround- | most minute detail. If this forethought has been, 
ings are full of historic interest, and are clothed in | accidents will be reduced to a minimum. All pos 
unsurpassed natural beauty; the city and vicinity | sible ones will have been anticipated so far as the 
abound in lessons of great value to every engineer, | human mind can predetermine. 

especially in the extensive system of water supply We were shown a copy of specifications, the 
now nearly completed, and in the new system of | other day, intended for guidance in the construc- 
sewerage which may be said to be hardly com-| tion of a dwelling house. It was written on one 
menced, but which will undoubtedly make Boston | half of a sheet of “ legal cap” and was most gen- 
as pre-eminently healthful as it is beautiful, as a] eral in its form. It was the work of a well known 
place of residence. When to the public works, | firm of architects. We are informed that, even 
the city itself with its historic associations, and its from reputable engineers, such sparsely written and 
charming suburbs, we add its confessedly supe- uncertain directions are common. If this be true, 
rior social and intellectual attractions, reinforced , it is a matter to be remedied. Specifications can 
by those of visiting members, we do not think that 
it needs the slightest urging to bring out every 
member of the American Society or of the societies 
to whom invitations to be present have been kindly 
extended, that can possibly get away from business 
long enough to go, and therefore it may reasonably 
be expected that the coming meeting will be per- 
haps the best attended of any that has yet been 
held by the Society. Secretary Bogart and the 
Committee on Arrangements have for some time 
been perfecting the plans for the Convention, and 
the local Boston Committee have left no stone un- 
turned whereby to add to the entertainment and in- 
struction of their intending visitors. We trust that 
we shall not be disappointed in seeing the largest 
gathering of engineers in Boston at the coming 
Convention, that has ever been held in this, and 
possibly in any other country. 


not be too fully and clearly written. There are 























few contractors who can be entrusted to carry out 
all the details of a contract, without specifications, 
even if they were honestly desirous of doing so. 
The nature and extent of such papers will, of 
course, depend upon the manner in which the work 
is to be executed, but they should make clear 
everything which the drawings do not. If the en- 
gineer, when preparing the detailed drawings of 
any projected work, would keep paper at his side 
upon which to make notes as they come to his 
mind, he would be materially assisted. At such 
times many things are thought of which ought to 
be distinctly stated to the contractor, but which if 
not noted at the moment will perhaps be over- 
looked and forgotten. The specifications can be 
made out from such notes with all completeness, 
giving fully and clearly all useful and necessary in- 





formation for the execution of the work. 
THOUGHTS ABOUT ENGINEERING DE- 
TAILS. 


A great advantage accrues to the contractor 
from a well written specification, but a greater goes 
Means . i ea z to the engineer. The contractor is not clouded by 
ivery engineer, in practice is met often by pro- 
blems in construction, upon the solution of which 
little or no light is thrown by the too abstruse text 
books at his command. These may be the rapid 
inrush of water or quicksand, the sharp snap of a 
bridge-tie, the unexpected subsidence of a well, or 
any of the myriad of accidents that ever confront 
the engineer, each active under conditions of an 
uncommon nature. The difficulty is sudden in its 
appearance, and the solution must be relatively 
prompt. 

One man in a century will originate, but all the 
rest must have recourse to what others have done, 
determining what shall be the model and to what 
extent it is applicable. If the remedy be success- 
fully applied, it will almost always be one which 
recurs from former reading and which by mature 
thought has become the engineer’s own. Every 
successful structure is a model for all similar 
works. 


any obscure passages, which invite sham work, 
fraudulent proposals and “straw bids,” and is ena- 
bled to make up, with ease, an honest offer. The 
benefit to the engineer comes from the conception 
of the work to be done; for no man can prepare a 
model specification without a clear conception of 
the whole work. We have always felt that imper- 
fect specifications are positive evidence that the en- 
gineer from whom they came, has been viewing a 
mere shadow. 

And we believe dishonest contractors will cluster 
closest about loose descriptions and uncertain de- 
tails. 





ANNUAL MEETING OF THE AMERICAN 
INSTITUTE OF MINING ENGINEERS. 


The American Institute of Mining Engineers 
was organized in 1871, and its objects are “to pro- 
mote the Arts and Sciences connected with the 


i 
: 
i 
4 
: 


- 


i Ni Ran el tee ea AE OSE TREES I 








I 
‘oS 


k 


178 


Metals, and the welfare of those employed in these 
industries, by means of meetings for social inter- 
course, and the reading and discussion of profes- 
sional papers, and to circulate by means of publi- 
cations among its members and associates, the 
information thus obtained.” The Society has from 
the start been very popular and very successful, 
and at present holds in its membership men whose 
names are as familiar as household words in not 
only purely scientific circles, but also in the literary, 
commercial, and political world. Among its Past 
Presidents are such men as Rossiter W. Raymond, 
U.S. Com’r of Mining Statistics, and editor-in-chief 
of The Engineering and Mining Journal; Alexander 
L. Holley, of the Cambria Iron Co., Johnstown, 
Pa., and who is probably the leading authority on 
all matters pertaining to the manufacture of Iron 
and Steel in this country, while having an Euro- 
pean reputation that gives him equally high rank 
abroad; Hon. Abram 8. Hewitt, of New York; and 
T. Sterry Hunt, LL.D. F.R.S., whose researches in 
Chemistry, Mineralogy and Geology, have earned 
for him a leader’s place in the ranks of the world’s 
great scientists; while its Councils have been di- 
rected by men who are the active managers or 
superintendents of the largest iron and steel manu- 
facturing establishments of the country. The In- 
stitute has published five Volumes of Transactions, 
containing Papers, on a vast variety of subjects 
relating to the objects of the Society and consti- 
tuting a library of metallurgical knowledge that is 
invaluable to its owners. These Papers have all 
been edited for the Society by its very able and 
efficient Secretary, Prof. T. M. Drown, of Lafayette 
College, Easton, Pa. The latest volume gives mem- 
bers, 587; Associates, 144; Foreign members, 51, 
hut this being only to October 1877, the member- 
ship at present is somewhat larger. Meetings of the 
Institute are held on the fourth Tuesday of Febru- 
ary, May, and October and at places selected for 
for their importance as centres of iron and mining 
industries. These meetings are usually well at- 
tended,— although notwithstanding the liberal 
transportation and hotel arrangements provided, 
they involve considererable experse,—and by means 
of excursions to neighboring iron and coal mines 
and manufacturing establishments, with the meet- 
ings for reading papers in the intervals, the time 
is very profitably and agreeably spent. The ex- 
penditures of the Society for the year ending May 
2ist, 1877, were $6,578 of which all but $1,200 
was on account of publishing and circulatiug the 
papers and other information relating to its busi- 
ness. 

The Seventh Annual Meeting of the Institute was 
held at Chattanooga, Tenn., commencing on May 
22th, in response to the courteous invitation of the 
Iron, Coal and Manufacturer's Association of that 
city. The Stanton House, the finest Hotel in the 
South, was the headquarters, and on the morning 
of the 22nd, there was a large representation of the 
Society including Wm. P. Shinn, of the Edgar 
Thomson Steel works, Pittsburgh, R. W. Raymond 
Past President; C. Constable, Supt. Roane Iron 
Works, Rockwood, Tenn.; Dr. T. Sterry Hunt, 
President of the Institute, Boston; Frank Firm- 
stone, Glendon Iron Works, Easton, Pa; A. L. Hol- 
ley, Past President, New York City; Prof. T. 
Egleston, Columbia School of Mines, New York 
City; Messrs. James A. and I. Townsend Burden, 
Troy, N. Y.; F. J. Slade, New Jersey Steel & Iron 
Co., Trenton, N. J.; W. E. C. Coxe, Reading, Pa.; 
Samuel Thomas, Catasauqua, Pa.; Jno. E. Sweet, 
Cornell University, Ithica, N. Y.; Prof. T. M. 
Drown, Secretary of the Institute, Easton, Pa.; 
Prof. R. H. Richards, Institute of Technology, Bos- 
ton, Mass.; Geo. Asmus, New York City; C. E. 
Stafford, and Chas. O. Parsons, Harrisburgh, Pa.; 
W. B. Cogswell, Mine La Motte, Mo.; Prof. Henry 
$. Munroe, School of Mines, N. Y.; E. C. Pechin, 
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South Pittsburg, Tenn., and many others besides 
visitors from several states, and several ladies ac- 
companying members or visitors and whose pres- 
ence added very greatly to the enjoyment of the 
several excursions to neighboring points of inter- 
est. The Press was represented by Dr. R. W. Ray- 
mond of the Hugineering & Mining Journal, N.Y. 


J.C. Bayles of the Iron Age, N. Y.; Col. McGowan 


of the Chattanooga Daily Times, and Geo. H. Frost 


of ENGINEERING News, Chicago. A most liberal 


programme had been arranged by the local com- 
mittee, and to Capt. H. S. Chamberlain, Vice Presi- 
dent of the Roane Iron Co., Chattanooga, was en- 
trusted the direction of the entire proceedings out- 
side of the meetings of the Institute. The forenoon 
of Wednesday was devoted to a meeting of the 
Council of the Institute and arranging the pro- 
gramme of excursions. In the afternoon carriages 
were provided and the Roane Iron Works and 
Chattanooga Furnace were visited; at the for- 
mer works the special objects of interest were the 
Siemens—Martin open hearth steel furnaces, of 
which the company are building three, two being 
completed and in operation. Owing to an ac- 
cident at the works the day preceding, the rail mill 
was not in operation, but the machinery was in- 
spected with great interest by the visitors. At the 
Chattanooga Furnace the several kinds of ore were 
minutely examined, the process of their reduction, 
and the product, and every part of the establish- 
ment was visited and enquiries freely made where 
information was desired. 

As it was already late in the day, the party at 
once proceeded to the top of Lookout Mountain, to 
gain which there is an excelleht wagon road lead- 
ing up the side of the mountain, the distance 
being about six miles. The grade of this road is 
very steep making the journey to the top a slow 
one. It is atoll road and the gate is peripatetic, 
combining the three offices of barrier, collector 
of tolls, and road repairer, and consists of one gray- 
headed, broken-down old negro, who being on 
the road somewhere is sure to intecept all upward 
bound passengers and claim the necessary fees. 
If the old fellow happens to go to sleep at any 
time the traveller passes toll free. 

There was a goodly company of ladies and gentle- 
men assembled on the great bare ledge of rock that 
forms the northern face ot Lookout Mountain, and 
after a look at the magnificent prospect which lay 
below them and far away to the east, north, and 
west, taking in portions of the states of North Caro- 
lina, Georgia, Alabama, and Tennessee, and includ- 
ing several ranges of mountains, the President of the 
Institute, Dr. Hunt, explained in a short lecture 
the geological] structure of the surrounding region, 
pointed out the several ranges of hills, and pre- 
sented as the result of his own explorations and 
study of the locality many interesting observations 
in relation thereto. The battles of Lookout Moun- 
tain, and of Missionary Ridge, on the opposite 
hills, were then described by both Union and Con- 
federate eye witnesses of those engagements and 
we believe that the party were enabled to gain 
therefrom a very clear idea of the stirring scenes 
that transpired on the sides of the memorable 
mountain and in the valley below. It was dark when 
the foot of the mountain on the return trip was 
reached, and the entire day would have been far 
too short to have spent in studying the beauties of 
that glorious landscape of mountain and valley, 
forest and stream, city and country, with the asso- 
ciations of recent events occurring right there in 
that pleasant valley and on those hill-sides, so fresh 
in all memories and so intimately interwoven with 
the country’s history. 

A meeting for the reading of papers was held in 
the parlor of the Stanton House in the evening, 
President Hunt in the Chair and Dr. Raymond 
acting Secretary. A very interesting address on 
the coal and iron deposits of the surrounding re- 
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gion was delivered by the President, after whic) 
Mr. W. E. C. Coxe of Reading, Pa., read a shor 
paper entitled Some Remarks upon the Wheeler Py, 
cess of Welding Iron and Steel employed by the Coy. 
bination Iron and Steel Rail Co., of Reading, Po. 
;and exhibited a specimen of the rail, whieh wa. 
discussed briefly by Messrs. Holley, Slade, Evles 
ton, and Coxe. Dr. Raymond exhibited some spec 
mens of corundum in connection with a few y 

marks upon The Jenks Corundum Mine: Mr J. ¥. 
Sweet read a paper on A New Steam Engine Ind 

cator. 


On Thursday, the 23rd ult., at 7 a. M., according 


to programme a goodly party of ladies and gentle 
men met on board the mail steamer R. C. Jackson 
for a trip down the Tennessee River to Shell Mound 
landing and thence to the Dade Coal Mines just 
over the line in Georgia. The following ladies and 
gentlemen of Chattanooga and elsewhere accom 
panied the Engineers, and their presence and con 
versation added to the enjoyableness of this very 
pleasant excursion : 


T. J. Carlile, Mayor of Chattanooga; Mrs. Car 


lile and Miss Nellie Carlile; Capt. H. 8. Chamber 
lain, Vice Prest. Roane Iron Works and _ Directo; 
in-Charge of the excursion, and Mrs. Chamberlain: 


H. C. Evans, and Mrs. Evans; Hon. Tom. Crute) 


field and Mrs. Crutchfield; D. Woodworth and Mrs. 
Woodworth; John C. Griffiths and Mrs. Griffiths: 


Newel Sanders and Mrs. Sanders; Col. W. A. Hos 
kins and daughter, Mrs. Anderson; F. I. Stone, 


Supt. Vulcan Iron Works, and Mrs. Stone; Col. 'T. 
Fort, Wm. Goodnow, Manager of Altanta Rolling 


Mills, Atlanta; Capt. D. B. Carlin, Fred Falger, 
Maj. W. R. King, United States Engineers, in 


charge of Tennessee River Improvement; Maj. D. 


E. Rees, Rev. J. W. Bachman, Col. D. L. Sublett, 


J. H. Hillman, of Hillman Bros., Nashville, J. M. 


Alexander, Cherokee Furnace, of Scottsboro, Ala., 


A. G. West, Prest. Cherokee Iron Co., Cedartown, 
Ga., Hon. W. Rathburn, J. C. Haselton, Vulcan 


Iron Works, Chattanooga; A. Thies, Bouden, Ga.; 
N. V. Smith, Philadelphia; N. J. Scott, Cleveland, 
O.; Jas. Bowron, Gen’! Manager, and E. C. Pechin, 
Asst. Gen’l Manager of Southern States Coal, Iron 


& Land Co., South Pittsburg; Joseph Squire, Eas 


ton, Pa.; also of ladies accompanying visitors from 
north and east, Mrs. Wm P. Shinn, Pittsburgh; 
Mrs. R. W. Raymond, NewYork City; Mrs. R. HH. 
Richards, Boston, and Miss Sophie D. Hunt, 
Chicago. 

The trip down the Tennessee River was delight- 
ful, the weather was agreeably cool, the scenery is 
unsurpassed in America, the excursionists were all 
in the best of spirits, and so passed the hours til! 
11 a.m. when the landing at Shell Mound was 
made and the whole party were transferred to a 
train of open box cars in waiting to take them to 
Cole city, some ten miles distant, which was reach- 
ed in a very short time, the road running in a very 
circuitous direction among the hills all the way. 
At Cole City the party were again transferred to a 
train of coal cars, each car containing four persons , 
and two boards being placed across the car for 
seats. The ascent of the mountain was then com- 
menced, one engine hauling the train up a steep 
grade of three feet in a hundred for about a mile 
when another engine which followed hauled it up 
another mile, and the first engine took it up thie 
last mile to the mouth of the mines. The track 
was narrow gauge, it was on a continual curve, 
and in some places passed over deep chasms on 
wooden trestle work and at all times ran so close 
to the edge of the road that a nervous individual 
would breathe easier when he found himself safely 


‘landed at the top of the mountain. The road is 


an excellent piece of engineering and was surveyed 
and constructed by Col. B. E. Wells, who has been 
the Chief Manager of the mines-for the past twelve 
years and under whose guidance the time was 
spent at the mine on the 23rd. Arrived at the top, 
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. . . : . . . | 
lamps were lighted and a number of ladies and | mouth of the mine and hung on its hook in the of-| away. Railroad and other engineering interests 
gentlemen proceeded to visit the scene of opera- 





fice; at night a record of checks is made in the pro- | are reviving. We know how gladly our fraternity 
tions some half mile into the mine, coal cars drawn per book and thus the value of each man deter- | will welcome this “better day” 
by mules being provided for their accommodation. | : 
The rest of the party remained outside and investi- 
gated the surroundings, which were full of interest; 
among the latter number was the writer, from 


The engineer is 
mined. From 3 to8 cars per day is the work done by | the first to be effected by a business depression and 
the negroes, but a little tobacco will inducea negro | the last to be benefitted by the revival. but he is 
to send out as high as 12 cars in a day. The total 1 
number of cars sent out for the week ending May 


now busily conning over his note books, and adjust 
| 
whose inquiries the following items of information 18th was 2,259 of 20 bushels each; average number 
! 
| 


ing his transit. We hope the Congressional lunatics 


will not cause a relapse. 


were gleaned. of miners employed each day 79, average number 


The Dade coal mines are located in Sand Moun- | of cars by each man 444. The men are employed WE note with pleasure the reciprocity of courtes 


tain, Georgia, just south of the state line of Ten-| as miners, mule drivers, switchers, water bailers, ies tendered by the European Engineers to American 


nessee. The company was chartered in 1873, and | blasting slate, repairing, coupling cars, carrying Engineers visiting the Paris Exhibition this year, as 


consists of Jos. E. Brown, Ex-Gov. of Georgia, | picks, scavenger, sawing timber, assistants. exhibited in the extremely cordial circular of invi 
President; Julius L. Brown, Vice President; C. T. The descent of the mountain was made in safety tation which we reprint elsewhere this week. The 
Watson, Secretary and Treasurer; the Directors | and the somewhat wearied and hungry company list of names was too extensive to be republished, 
are Jos. E. Brown, Jno. T. Grant and W. C. Mor- | were welcomed to a most bounteous and excellent | bUt engineers intending to visit Paris would do well 
rill and the headquarters of the company are at| repast which was spread in a large engine house 
Atlanta. Col. Wells is Superintendent and lives at | belonging to the Company, and for which carte 
the mines. Two adits are now excavated about | blanche orders had been given by Col. Wells to the 
three quarters of a mile into the mountain, and | Chattanooga restaurateurs, Messrs. Stoops & Bro., 


about 350 cars, each containing 20 bushels of coal | whocertainly needed no better indorsement of their 


to get the circular in full by addressing Prof. 'T. M. 
Drown, Easton, Pa. 


Tue “ Citizens’ Committee ~ of East Saginaw, 
Mich., on the 28th ult., raised a sum sutlicient to 


; . a z aie fee = ee date make the $20,000 require secure > ilding of 
ure mined daily. Convict labor is employed al- | abilities than the hearty appreciation of their viands spndbared required to secure the building of 


most entirely and the company has 283 convicts at | by the excursionists. President Hunt in a neat lit 
work, of whom 173 were employed at the top of the | tle after dinner speech conveyed the thanks of the 


the Saginaw & Vassar road, and James F. Joy was 
notified of the result. It is understood that work 
will begin upon the road at once. 

And the Bay City (Mich.) Tribune puts it thus 


“The road from Vassar to East Saginaw is to be 


mountain, 74 at the furnaces at the bottom and on | Institute and accompanying visitors to Col. Wells, 
the road, and 36 at Castle Rock, another station. | after which the party once more mounted to the 
The company pays to the state of Georgia ten dol- | coal cars and were taken to the station, where a 
lars per annum for each convict, besides clothing, | train of cars in waiting took them to the very ex- 
feeding and guarding them. The state does not | tensive works of the Southern States Coal, Lron and 
keep up a penitentiary but leases out every con-| Land Co., at South Pittsburg, which place was 
vict to some kind of labor. They are almost all | reached at 3p. mM. These works and an immense 


called the Detroit, Bay City and East Saginaw 
Railroad. When the road to Caro is finished trains 
will undoubtedly run the same from Caro to Bay 
City as to East Saginaw. This city will reap as 


. . : much benefit from the road as East Saginaw, : 
negroes, and are sentenced to hard labor from one | territory surrounding them are owned by a wealthy © road as Hast Saginaw, and 


to four years for the most petty crimes. Stealing | English Company who have already laid out a 
is a weak point in negro character and the larcery 
of a neighbor's hen coop furnishes the state with 


it will not cost us a cent.” 







town on the right bank of the Tennessee River, have 






































Water METERs are seriously talked of as a nec 
erected dwellings shops and extensive smelting | essary appendage of the Bay City, Mich., Water 


a profitable source of revenue and brings into ac- Works. It is estimated that at a cost of $15,000, 


works, and who evidently are preparing to create 











tion a class of labor with which there can be no 
competition. Last year the state made a profit on 
its convicts of $98,000, and it was’nt a good year 


a centre of manufacturing industry that must be-| meters could be placed at all essential points; and 


fore many years work an immense influence in the | that the resulting increase in receipts would in two 


South. The works are on too large ascale to be] or three years, more than cancel this outlay. 


for convicts either. It is safe to presume that the 
average number of criminals in Georgia will not 


described in a sketch such as we are writing from For every hundred gallons delivered last year 


memory, but we have been promised a description | the receipts were but 1.8 mills. If the lowest me 


decrease very rapidly as long as the system pays|of the scheme of the company by its able Mana- | ter rate, already adopted by the Board of Water 


such good dividends for the encouragement of | ger-in-Chief, Mr. James Bowron, who did the honors 


Commissioners, had been charged, the receipts 
of the visit at South Pittsburgh in a most happy 












crime, and all the leading employers of labor are would have increased eight times 
g 

pledged to its support by self interest. 
At the Dade Coal Mine the convicts are kept in- 


side high stockades, some small dwellings being 


and satisfactory manner, and that account we hope It is surprising that some simple but effective 


to give our readers at some future time. Three] meter is not more generally used. The general 
hours were spent at South Pittsburg in examining adoption of such meters would greatly lessen the 
provided for sleeping and eating purposes ; they 


go to work at sunrise and work till dark. Every 


the various shops, and the large smelting works in | excessive waste now 80 prevalent, and would very 


process of erection, together with the engines,which materially reduce the cost of operation. 





man is dressed in coarse, striped woolen clothes, | were in place. The close of the day’s visiting was cele- 


CORRECTION. 


and has a chain wound about one leg, sometimes | brated by an invitation to another “ festive board,” 


both legs are chained, sometimes the chain is fast-| spread by the hospitable entertainers at South 


ened about the waist or neck, a few of them 








Pittsburg in their new and as yet unoccupied car In the article “Concerning Small Water Pipes,” 
were free from chains and assisted on the coal 
trains, while one, a white man, kept the daily ac- 
count of work and was allowed to talk to visitors. 
He was in for murder, but his time was nearly ex- 
pired, and he had a tolerably comfortable situa- 
tion. From him we collected some of our sta- 
tistics. The mining gangs are always chained to- 
gether one behind another, and in the stockade 
they are again fastened to other chains; the area 


shops, and notwithstanding the generous fare with 
which all had been refreshed but a few hours previ- 


page 161, the sentence beginning in the 21st line 
from the bottom, should read as follows: 






ous, the present display of viands was too appetizing | To produce the two streams, a head equal to 


to be passed unappreciated. After a few brief but] double the head for the hose added to the head for 
instructive remarks from Dr. Hunt, and by Mr. 
Bowron in reply, the party returned to their train, 


which landed them in Chattanooga at 8:45 Pp. M. a 








the jet will be required, or a pressure of 37.5 
pounds, acting at the hydrant. 

This correction will necessitate a slight change 
tired company, but well pleased and ready for the 
next part of the programme. 

(To be continued.) 


in some of the figures that follow but which can be 







readily made by any reader. The want of econ 
surrounding the entrance to the mine is guarded 


omy in the use of small pipe is shown more fully 
by seven sentries, each armed with a loaded shot 





" : - by this change. The error was overlooked in the 
WE saw not long since the dead end of a water 


gun, and a convict is not allowed to approach a haste of getting the matter to pr 





SS. 
pipe plagged with a hollow cast-iron eylinder, hav- 


sentry, nor can he move about the open area with- 
ing a flush head. It was calked and leaded in the 





ENGINEERS’ CLUB OF PHILADELPHIA. 
Atarecent meeting of the Club Mr.Wm. F. Sellers 
read an interesting paper on the “ Kentucky River 


out gaining permission ; now and then a negro is 
released from his chains by a well-directed charge 
of buck-shot and a salutary lesson is imparted to his 
surviving fellow-convicts; but we suppose the Geor- 
gia convicts are about as well treated as the inmates 
of many of our Northern penitentiaries and county 
poor houses are, if we are to judge from some recent 
revelations. 

The method of keeping the account of work 
done at the Dode Coal mine is as follows: Each 
convict is numbered and has a hook in the office; 
he takes with him in the morning a number of 
leather checks with his own number on, and on 
each car of coal sent out by him he hangs one of 
these checks, which is taken from the car at the 


usual manner. An interesting “blow-out ” may be 
looked for in that vicinity. 

ENGINEERING, (issue of May 17th) says, that the 
average daily water supply in London for 1877, 
was 120,864,496 gallons. 

Of this about 94 per cent. was polluted with 
































Bridge.” The paper was illustrated by large pho- 
tographs of the structure and by working draw- 


! : 2 ings. The Cincinnati Southern Railway crosses the 
sewerage matter. This shows an interesting state 


ef affairs; but is it worse than in many localities in 
this country? We have yet much to do before 
sanitary matters shall attain their needful promin- 
ence in public thought. 


Kentucky River at a point where, several years ago, 
four stone towers were erected by Mr. Roebling. 
The structure for which these were intended was 
never compicted. The river at this pomt is about 
300 feet wide, and flows in the bottom of a narrow 
canon about 300 feet deep and 1,300 feet wide. 
For numerous reasons a pier in the river was ren- 
dered impracticable; so it was decided to use three 





THE great activity | in the grain trade, and at 
tending bustle throughout the west show with cer- 
tainty that the night of depressed business is rolling 
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spans of 375 feet each. These were erected with- | 
out the use of any false works, which the great 
height of the Bridge, and the swift current of the 
stream precluded. Though a continuous girder in 
three spans would have fulfilled all of the condi- 
tions necessary during erection; yet the fact that | 
the Iron Piers would vary in height with the tem- | 
perature while the cliff abutments would not, made 
it obligatory that the spans should be so hinged as 
to permit of this vertical motion of the piers with- 
out altering the strains in the truss. It was finally 
decided to construct the bridge with a central span 





which may be described as a beam supported near 
each end, the overhanging portions helping to sup- 
port the central portion, the piers acting as ful- 
crums. 

The end spans were supported at the shore ends 
by abutments, and at the other end by the weight 
of the middle spans acting over the piers as levers; 
the distance from the pier to the contraflexure 
point being the short arm of the lever. This im- 
portant point was found by dealing with the truss, 
panel by panel and member by member. The truss 
is 37144 feet deep, 18 feet wide and each span di- 
vided into 20 panels of 1834 feet each. All con- 
nections between the ties, posts and chords were 
made by pins. Those pins which were strained in 
erection were forced in place by hydraulic pressure, 
and served as rivets, while other pins were put in 
loosely. The dimensions of piers and masonry, 
and the results of the final tests were given, all 
proving of very great interest. 

Dr. Wm. D. Marks called the attention of the 
Club to some new and interesting Drawing Instru- 
ments. One of the instruments was of Prof. Marks’ 
own design, being an adaptation of the Marquois 
rule which enables a draughtsman to shade a cyl- 
inder, shaft, etc., with mathematical correctness. 
INTERNATIONAL PROFESSIONAL COUR. 

TESIES. 





AMERICAN INSTITUTE OF MINING ENGINEERS, SEC- 
RETARY'S OFFICE, LAFAYETTE COLLEGE. 


Easton, Pa., May 15th, 1878. 
The following communications, referring to American 
Engineers who propose to visit Europe this summer, 
have been addressed to the Institute. 
THOMAS M. Drown, Sevefary. 


From the Society OF GERMAN ENGINEERS, (Verein 
Deutscher Ingenieur). 


| Zranslation.} 
KAISERSLAUTEN AND CARLSRUHE, April 6. 1878. 


To the Secretary of the American [nstitute of Mining 
Engineers, Easton, Pa, 


Sir :-—Presuming that many of the American Engi- 
neers who will visit the Paris Exhibition are interested 
in the industries of Germany, which, as is known, will 
not be represented at the Exhibition, and would like on 
this occasion to visit the factories and works of Ger- 
many, the Society of German Engineers, gratefully re- 
membering the extremely hospitable and courteous re- 
ception which the German engineers enjoyed in the 
United States on the occasion of the Exhibition in 
Philadelphia, desires, most heartily, to offer a cordial 
reception to its American colleagues and tv the best of 
its ability to be of service to them. 

Having the honor in the name of the Society, to in- 
vite the members of the American institute of Mining 
Engineers, or those American engineers who may come 
recommended by them, to visit the different industrial 
districts of Germany, we add, herewith, a list of persons 
who have volunteered to assist visitors from the United 
States who may apply to them by information and in- 
troductions. 

With high esteem, in the name of the Society of Ger- 
man Engineers, Fr. Ever, President, 

Director of the Iron Works, Kaiserslauten. 
Pror. Dr. F. GRASHOF, 
Director, Carisruhe, 

A list of names of these gentlemen is then given. 
they represent the following districts : { 

1. Aachen district. 2. Lower Ruhr District. 3. 
Wupperthal, Remscheid, Solingen. 4. Other Districts 
of Westphalia. 5. Siegen District. 6. Cassel Dis- 
trict. 7. Hannover District, 8. Magdeburg, Bern- 
burg and vicinity. 9. Berlin and vicinity. 10. Stet- 
tin District. 11. Silesia. 12. Bavaria. 13. Baden- 
14. Palatinate—Saarbrucken. 15. Middle Rhine. 16. 
Lower Rhine. 
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FROM THE PRUSSIAN MINISTER OF CoMMERCE, INDUS- 
TRY, AND PUBLIC Works. 


[Zranslation.| BERLIN, March 23d, 1578. 


Sir :—In the expectation that American mining en- 
gineers attending the Paris Exposition this year will 
extend their tour of observation to Germany, for the 
purpose of inspecting its industrial establishments, and 
being desirous to reciprocate the friendly reception ac- 
corded to German artisans, and especially to the com- 


missioners sent by me, on the occasion of the Centennial 


Exposition at Philadelphia, I have directed that techni- 
cal works and geographical, topographical and other 
maps be open for inspection to our American visitors 


| in the library of the Royal Mining Academy, Lustgar- 


ten No. 6, and that information can be obtained there 
regarding the most desirable routes to take, and the loca- 
tion and importance of the industrial estsblishments 
which the visiting engineers may desire to inspect. 
Please have the kindness to inform accordingly the 
President of the Institute of Mining Engineers. 

The Minister of Commerce, Industry, and Public 

Works. ACHENBACH. 
To Prof. Egleston, School of Mines, New York 
City. 
FROM THE SOCIETY OF CIVIL ENGINEERS OF FRANCE. 
[ Zranslation.} 


10 CITE ROUGEMONT, Paris, April 3oth, 1878. 

Sir :—The Society of Civil Engimeers of France, 
desiring to be of service to the members of your Insti- 
tute in the studies which they may wish to make in 
Paris during the Exhibition, we believe that our pres- 
ent situation and arrangements are such that we can, 
in a manner acceptable to all, extend a hospitality 
worthy of our American colleagues. 

We have at our rooms a hall for meetings, a profes- 
sioval library, and rooms for study or conversation, 
which we can put at your disposition either for reunions 
or for a place of rendezvous or cc rrespondence. 

Our purpose will be to facilitate the intercourse of 
engineers of different countries, and, above all, to aid 
them in their investigations on the occasion of the Ex- 
hibition. We shall be particularly gratified to have 
your Institute profit by this most cordial invitation, and 
in case you would like to hold one of your meetings in 
Paris, we would make you feel at home with all the fa- 
cilities which our rooms afford. 

Please accept the assurance, &c. 
H. Tresca, President. 
To Mr. Thomas M. Drown, Secretary of the American 
Institute of Mining Engineers, Easton, Pa. 





WATER WORKS OF AMERICAN CITIES. 





FALL RIVER, MASS. 


the water works of Fall River, Mass., we are led to con- 
clude that a remarkable “smoothness” and freedom 
from dissension characterized the preliminary proceed- 
ings for the introduction of water into that city. 

The principal points, epitomized, are as follows : 

On January 3d, 1870, Mayor Samuel M. Brown, in 
his inaugural address, called the attention of the City 
*‘ Fathers” to the importance of providing the city with 
an improved system of water supply, and on January 
7th, the joint special committee on the Mayor’s address, 
consisting of Joseph A. Bowen, Simeon Borden, Joel 
Wood, Bradford D, Davol and Holder B. Durfee recom- 
mended “ that so much of the Mayor’s address as re- 
lates to the subject of introducing pure water be referred 
to a joint special committee, to consist of two members 
of the Board of Aldermen and three members of the 
Common Council. 

This recommendation was adopted by both branches 
of the City Government, and the following gentlemen 
appointed a committee on the subject: Joseph A. 
Bowen, James E. Cunneen, Andrew Luscomb, Joseph 
M. Darling and Holder B. Durfee. 

This committee presented their report on August 3d, 
1870, which was approved and published, and they were 
then further empowered to continue their investigations 
and prepare the necessary surveys, etc. 

On November 29th, 1870, the Committee on Water 
Supply, being duly authorized by the City Council, pur- 
chased a tract of land of 48 and 45-100 acres, on the 


water lying to the East of the city, and within twe 
miles of the City Hall_—for the sum of $21,000. 

On January 18th, 1871, the Hon. Wm. J. McAlpine 
C. E., made his report and prepared a plan for the con- 
struction of the works. 

On March 23d, 1871, the Legislature of Massachu- 
setts passed an Act, authorizing the city to “ introduce 
water whenever a majority of the qualified voters should 
decide in its favor” and upon this being tested by an 
election held on the roth of April, 1871, there was a 


From what we can gather relative to the history of 
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majority in its favor of 844 votes out of a total of 
933- This vote decided the question, the act was ap- 
proved, and accordingly on May, 8th of the same 
year the City Council met in “joint convention” 
and elected Philip D. Borden, William Lindsey and 
Joseph A. Bowen, Water Commissioners, to serve for 
three years. An Ordinance was adopted the same day 
regulating their duties. 

The Water Commissioners held theic first meeting 
on May 15th, 1871, choosing Philip D. Borden as Pres. 
ident and William Lindsey as Secretary of the Board. 

George A. Briggs was secured as Chief Engineer and 
entered upon his duties on the Ist of June. On the 12th 
June, William Rotch was appointed Assistant Engineer, 
and James P. Kirkwood, C. E., engaged as Consulting 
Engineer, his services to be retained for 18 months from 
July 4th, 1871. 

Before deciding upon any particular system the Board 
visited several cities and personally examined the vari- 
ous methods adopted in their several water works. 

On April 30th, 1872, a contract was entered into 
with the Boston Machine Co. to supply a pumping en- 
gine, which was first started on the 5th of January 
1874; and water was introduced into a portion of the 
mains on the 8th. 

The term of the Water Commissioners expiring on 
the 8th of May, 1874, a board of Trustees, called the 
“‘ Trustees of the Watuppa Water Board,” consisting of 
Philip D. Borden, elected for three years; William 
Lindsey elected for two years; and John Butler, 
elected for one year, met and organized by the choice 
of Philip D. Borden as President, and Charles H. 
Churchill as Clerk and Water Registrar. 

A second engine was contracted for on November 
13th, 1874, with Henry R. Worthington, of New 
York. 

On December 8th, 1874, Mr. Briggs 'endered his res- 
ignation as Chief Engineer and was succeeded by Wil- 
liam Rotch, C. E., who was elected Chief Engineer and 
Superintendent, with William B. Shermin as Assistant 
Engineer, on December 21st following. 

Such are the principal facts leading up to the con- 
struction of the Water Works of Fall River. At the 
time of writing they are in full operation, presided over 
by the gentlemen named in the following paragraphs, 
the familiarity of whose names in the foregoing history 
further lends to the assumption with which we opened, 
and affords a satisfactory guarantee of the appreciation 
in which they and the public works under their care 
are held by their fellow citizens. 

On January 1st, 1878, the Watuppa Water Board 
consisted of Philip D. Borden, President, William 
Lindsey, and John Butler, with Charles H. Churchill, 
Clerk and Water Registrar and Wm. W. Robertson, 
Assistant Clerk. 

Engineering Department, William Rotch, Chief En- 
gineer and Superintendent, William Carr, Jr., Assistant 
Engineer, and Patrick Kiernan, Superintendent of 
Pipe work. 

Source of Supply, etc-—The proximity of Watuppa 
Lake and its general favorable conditions for the wate 
supply of Fall River resulted in its adoption. It is® 
7.67 miles long in all, by about 1% miles extreme 
width, but has the appearance of two connect:d ponds, 
joined by a neck of water, locally called the ‘‘ Narrows.” 
In direction it runs very nearly parallel with the city, 
and the western shores are within two miles of its 
centre. The banks of the North Pond, from which the 
supply is drawn, are not by any means bold, and there 
is a considerable extent of swamp land contiguous to 
it; the largest swamps are about 44, 29, and 36 acres 
respectively, situated on the northerly and north- 
easterly shores. The South Pond is generally quite 
bold, with a much less area of swamp adjoining it. 

The area of Watuppa Lake according to surveys 
made on the ice in winter is 3,478 acres, or 5.43 square 
miles. The area of the water.shed according to an ap- 
proximate survey made in 1875 is 20,000 acres, or 31.25 
square miles. 

The character of the soil is very similar over the 
whole water-shed and is very favorable for the collec- 
tion of a large proportion of the rainfall. It is com- 
posed principally of sand, gravel, and gravelly loam, 
thickly interspersed with boulders »d resting generally 
on 4 stratum of granite rock. 

In many of the lower portions of the district the soil 
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is underlaid with beds of quicksand, which answer the 
purposes of filter-beds, retaining much of the impuri- 
ties which the lower levels collect. 

With regard to the capacity of Lake Watuppa, it 
has been calculated that the consumption of water by 
the city does not exceed one-thirtieth part of the esti- 
mated yield of the lake. 

The average rainfall at New Bedford, ten miles dis- 
tant from Watuppa Lake, and presumably not suffi- 
ciently remote to cause much difference in the amount 
falling over the two localities,—has been for a period of 
25 years up to and including 1875, 36.23 inches. The 
jJeast fall occurred in the year 1856, amounting to 37.09 
inches, and the greatest = to 56.33 in. in 1868. 

The following table gives the rainfall at Fall River 
since the water wcrks have been in operation. 














: | dss 
| 2 Sas | 
| < eee 
} ™ | amy 
j www 
| | OS 
*zaqmasaq | oes 
1 wine 
oe S 
: + | = | 
JIQUIDAON | ikahak | 
' ~ | 
zs. Ra 
Ss 19qg0)20 | ee 2 
> || eS ee 
2 | *aqauiaydag | “"% 
| ans 
ie he Mane a 2° 
oi com 
el asnziny | Te 
— a (i we +> 
< || | fae 
a i} Aine ecient 
anil wrest 
- = ear 
< ‘aunt | » wh 
| mem 
| ratios: =a | 
= i} ° y -= 
|| ew] 555 
< | ——_ #32 
S|[_ wav | 838 
+ ws 
= ee aioe Li 
< || ‘yoaeyy | i 
= ; wx Oo 
| = 
! 


| *Arenaqoy | RRS 


mins 


Q=n 
“Aaenurf | & or 


~-- 


aa 
ees | 


The above averages appear to be somewhat in excess 
of those for New Bedford, but the amount recorded 
for 1877 of 55.44 inches is the greatest fall known in 
Fall River in any previous year. The table gives the 
record taken at 121 North Main street, that at the 
Water Works, 2 miles distant, gave for 1877, 57.38 
inches, 

Referring again to the capacity of Watuppa Lake, 
quoting from areport of Wm. Rotch C. E.. “Assum- 
ing the rainfall on the water-shed” of the lake “to be 
48 inches, and that 50 per cent. of this reaches the 
lake, we shall have, after allowing for the ordinary 
evaporation from water surfaces, ati annual yield of 
10,770,000,000 gallons. The discharge of the Que- 
quechan river, the outlet of the lake, has been gauged 
several times by the late Josiah Brown, C. E.. and 
found to amount to 121.5 cubic feet per second, or 
about 36,000,000 gallons during 11 hours, the former 
running time of the mills.” 

If this discharge remained constant the annual dis- 
charge would exceed the supposed annual yield of the 
water shed, but at times the water in the lake becomes 
so low, when the rainfall does not come up to the 
average, that it is impossible to obtain the usual supply 
for the mills. The flow of the stream, however, ap- 
pears unusually large, and it may be that the water 
shed is of greater extent than is at first apparent; while 
from the fact of the ice forming so slowly, and there 
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1877.. 


1875... 


being many air-holes in winter the lake water may be. 


further increased by springs drawing their supply from 
localities remote from the topographical water shed. 

But the “close coincidence between the estimated 
yield of the water shed and the discharge of the stream 
(if this remained constant throughout the year) shows 
that the total average capacity of the available water 
power has been utilized by the corporations on the 
river, and as the amount of water that can be drawn 
by the mills becomes comparatively insufficient when- 
ever the surface of the lake falls more than 5 feet below 
high water mark, the available storage capacity is only 
equal to a supply of six months. From this it is evi- 
dent that unless the storage capacity is increased more 
or less water must be wasted over the dam during the 
years of excessive rainfall, and, on the other hand, 
during years of low rainfall the average discharge 
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cannot be continued without lowering the lake to a| pying the chair. At the conclusion of the ordinary busi- 


prejudicial extent.” 

From the fact that the Water Works system of Fall 
River does not comprise a dam for regulating the 
storage, but depends upon the large area of water and 
its known conditions for a constant supply, some re- 
marks upon the height of water in the lake and its pe- 
riodical variations may be of interest. 

From a previous remark it will be remembered, that 
the influence of the Water Works upon the capacity of 
the lake is not a very important feature, as a single 
rainfall over the whole area will supply sufficient water 
for the city for a year. On October 5th 1377, 4 inches 
of rain fell in 6 hours, during which the lake received 
more water than was drawn from it the previous 
12 months. From a record which had been kept at the 
Troy Mill from 1835 to 1875, and at the Water 
Works since that time, it is shown that the highest an- 
nual average was 8.9 inches below high water mark in 
1868. Careful surveys were made during January and 
February of 1877 to ascertain as nearly as possible the 
exact height of Watuppa Lake: the Datum taken was 
the mean high water mark in Mount Hope Bay, that 
established by the U. S. Coast Survey ; and the pro- 
ceeding proved the high water mark of the lake to be 
129.01 feet above the Coast Survey’s mark indicating 
mean high tide in the Bay. 





























































The lowest annual average was 38.7 inches below 
high water mark, in 1872. Since the construction of the 
water works the lowest average has been 33 inches in 
1876. The average height for the whole 40 years was 
20.89 inches below high water mark. The lowest points 
reached were on the 2nd and 3d of November, 1876, and 
November 15th, 1849, when it stood 59 inches below 
high water mark. 

The fluctuations in the height of water during the 
several months of every year, follow the same general 
rule; and the curve representing such fluctuations pre- 
sents a similar form year by year. The maximum 
height is usually attained during the spring or early 
summer, “after which the diminished rainfall and in- 
creasing evaporation and absorption of the summer 
months allow the water level to fall more or less rapidly 
until the minimum is reached during the latter part of 
the fall or early winter. Then, not only does the 
rainfall generally increase, but the frozen ground allows 
a larger percentage of it to reach the lake, and the 
water rises rapidly—sometimes so rapidly that even 
with the waste gates at the mill corporation’s dam 
wide open, it rises a few inches above high-water mark. 

In 1873, 1874,and 1875 high-water mark was reached 
and expended. Low-water mark is taken at 5.0 feet 
below that of high water, representing approximately 
the lowest point ever recorded. This level has been 
reached but twice during the last 40 years, the first time 
about Nov. 15th, 1849, and the last time, Nov. 2nd. 
1876. 

The difference in area of the ponds between high and 
low water is 452.78 acres or 0.71 square miles. 

We quote from Mr. Kotch’s report on the year 1876, 
wherein the ability of the lake to meet all demands, 
under the most unfavorable circumstances, combined 
with the arrangement of the works to this end, will be 
seen. He says: ‘ The excessive drought, which has 
been so universal throughout the New England States 
during the past season, and which has been more serious 
in many places than in Fall River, has caused consider- 
able damage to those manufacturing corporations, which 
depend upon Watuppa Lake for their supply of water, 
but has had a very slight effect upon the Water Works. 
The water has had to be raised a few feet higher than 
usual, and more water has been required for sprinkling 
streets and gardens and for various other purposes, but 
there has never been the slightest fear that the supply 
would be insufficient. In fact when the lake was at its 
lowest point the depth of water in the pump well was 
still 4 feet, representing more water than both the en- 


rain, and allowing that a depth of two feet might be 
carried off by evaporation.” 





LIVERPOOL ENGINEERING SOCIETY. 





This Society held its usual fortnightly meeting on 
Wednesday the 22d May, at the Royal Institution, Col- 
quitt Street, the President, Mr. Robinson Sonttar occu- 




















ination of the works of interest there. 
rence, and after visiting that city, return to Boston. 


gines could pump in 6 months, even without a drop of 


ness of the Society, Mr. Alexander Ross, C. E.. read a 
paper on “* The Permanent Way of Railways.” The 
author from his long experience of Railway Engineering 
was enabled to deal with the subject in a thoroughly 


practical and instructive manner. 


The earliest form of Railway was described end the 


defects in it, which had to be remedied; and the im- 
provements which resulted from the experience gained 
after the opening of the Stockton & Darlington railway 
were traced up to the present time. 


The author pointed out the difficulties which have al- 


ways taxed the skill of the Engineer to overcome and 
the various inventions which from time to time have 
been brought out with a view to surmounting them, 
The paper formed a very interesting history of the de- 
velopment of the “Permanent way,” and Mr. Ross 
received a hearty vote of thanks after the subject had 
been discussed. 
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ANNUAL CONVENTION OF AMERICAN SO- 


CIETY OF CIVIL ENGINEERS. 


The Tenth Annual Convention of this Society will be 


held at Boston, beginning Tuesday, June 18th, 1873. 


Sessions fur the consideration of professional subjects, 


and one for the transaction of business will be held. 


The meetings of the Convention will be held in the 


Hall of the Massachusetts Institute of Technology, on 


Boylston street, which has been kindly placed at the 


disposal of the Society for this purpose. 


The first session of the Convention will be at 10 A. M., 


Tuesday, June 18th, and for that and the following days 
the following general programme is proposed : 


Tuesday, Fune 18thk.—Sessions at 10 A. M. and at 


7:30 P.M. During the afternoon, by invitation of the 


Boston Society of Civil Engineers, an excursion will be 
made by rail to Newton Upper Falls, (Aqueduct 
Bridge, Boston Water Works), thence returning to the 


city va the Chestnut Hill Reservoir and suburbs of 


Boston. 
Wednesday, Fune 1gth.—Sessions at 10 A. M. and 
7:30 P.M. Such portion of the evening session as may 


be determined upon to be for the transaction of busi- 
ness. During the afternoon several excursions places of 
interest about the city of Boston will be made, Each 
of these excursions will be in charge of a member of the 
local committee, and visitors will elect which one to 
join. 


Thursday, Fune 20th.—By invitation of the Boston 
Board of Trade, an examination of the upper Harbor of 
Boston and its improvements, and an excursion down 
the Harbor. Convention dinner in the evening at the 
Hotel Brunswick. 

Friday, Fune 214st.—By train to Lowell, and exam- 


Thence to Law- 


Saturday, Fune 22d.—lt is expected that an ex- 


cursion will be arranged either to the Incline Plane 


Railroad at Mount Washington, or to the Hoosac 
Tunnel. 


The following is a list of topics to be considered with 


reference to papers published’ in Transactions during 
the preceding year: 


Bridges—CXL. Approximate determination of 
stresses in the Eye-Bar Head. William H. Burr. 
CXLIV and CXI.IX. Relative quantities of material 
in bridges of different kinds, of various heights. Charles 
E. Emery. CXLVII. Proportions of Eye-Bar Heads 
and Pins as determined by experiment. C. Shaler 
Smith. 

Boilers —CXLI1. Connected-Arc Marine Boilers, a 
demonstration of the principles of their construction. 
Charles E. Emery. 

Discussions on above paper. J. Foster Flagg. Vol. 
VIL., page 294. 

Cements —CLII. Notes and experiments on the use 
and testing of Portland Cement. William W. Maclay. 

Dams—CXLVIII. Wing dams in the Mississippi 
above the Falls of St. Anthony. Edward P. North. 

Hydraulics —CXXX1X. The Consumption and 
Waste of Water delivered by Public Works. James H. 
Harlow. CXLV. The flow of water in open channels. 
Theodore G. Ellis. CLIV. A peculiar case of fail- 
ure in a water main. D. McN. Stauffer. Discussion 
on above paper. Vol. VII, page 15. 

Masonry.-—CLI. Nomenclature of Building stones 
and stone Masonry. J. James R. Croes,. William E 
Merrill and Edgar B. Van Winkle. 

Mines and Blasting.—CXLI1. On the simultane- 
ous ignition of thousands of mines and the most advan- 
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tageous grouping of fuses. Julius H. Striedinger. 
CLIT. On igniting blasts by means of electricity. 
Julius H. Striedinger. 

Preservation of Timber.—Discussion on this subject. 
Vol. VI. page 189. 

Rrvers and Harbors.—CXLIII. Improvements of 
Entrance to Galveston Harbor. Charles W. Howell. 
CLV. The improvement of the South Boston Flats. 
Edward S. Philbrick. Discussions on Levees as a sys- 
tem for reclaiming low lands. J. Foster Flagg. Vol. 
Vi, page 305. 

Surveys.—CXXXVIII. Co-ordinate Surveying. 
Henry F. Walling. CXLIT. A novel railroad survey. 
Thomas S. Hardee. CL. Description of survey for 
determining the slope of water surface in the Erie Canal. 
William IH. Searles. 

In addition to the above papers, it is expected that 
the following subjects will be presented by papers 
printed previous to the date of the Convention, or read 
at its meeting: 

Dams across Water Courses. William J. McAlpine: 

A new method of detecting overstrain in iron and 
other metals, and its application in the investigation of 
the causes of accidents to bridges and other construc- 
tions. Robert H. Thurston, 

The law of Tidal Currents. J. H. Striedinger. 

The South Pass Jetties; descriptive and incidental 
notes and memoranda. E. L. Corthell. 

Construction and operation of the Incline Plane Rail- 
road at Madison, Ind. M. J. Becker. 

Notes on the preceding paper, by Octave Chanute. 

Reminiscences and experiences of early engineering 
operations on railroads, with especial reference to steep 
inclines. No. 1, W. Milnor Roberts. No. 2, William 
J. McAlpine. 

Resistances on Railway Curves. S. Whinery. 

Steam engine economy. A uniform basis for compari- 
son. Charles E, Emery. 

Agricultural Drainage. Ed. N. Kirk Talcott. 

A graphic method of representing railroad accounts. 
Charles Latimer. 


Science, old and new. Its relation to Engineering. 
W. Milnor Roberts. 


The Levees of the Mississippi and their crevasses. 
B. M. Harrod. 

Brick Arches for Large Sewers. R. Hering. 

Members of the Society are earnestly requested to 
furnish information or memoranda upon any of the sub- 
jects referred to, ‘They are also invited and expected to 
take part in the discussion either in person or by send- 
ing to the Secretary notes for presentation. 

In either case, it will assist the Committee in arrang- 
ing the details for sessions of the Convention, if mem- 
bers expecting to take part in the discussions will notify 
the Secretary at once to that effect. 

Reports will be expected as follows : 

From Committees on Gauging of Streams, J. James 
R. Croes, Chairman ;—Permanent Quarters for the So- 
ciety, John Bogart, Chairman ;—Resistances of Rail- 
way Trains, William P. Shinn, Chairman; Uniform Ac- 
counts and Returns of Railroad Companies, William P. 
Shinn, Chairman ;—Tests of American Iron and Steel, 
W. sooy Smith, Chairman ;—On Exhibit at Paris Ex- 
position, Geo. S. Morison, Chairman ;—The Centennial 
Commission of the Society, Theodore G. Ellis, C harman. 

Members who intend to be present at the Convention 
are requested to notify the Secretary to that effect, either 
upon the blanks already sent out or otherwise. 

Transportation for members has been already se- 
cured over some lines, and it is hoped will be obtained 
over others. Notice of what can be furnished will be 
sent to members expecting to visit the Convention. 

The Boston Society of Civil Engineers; the Engi- 
neers’ Club of the North West, of Chicego; the Engi- 
neers’ Club of St. Louis, and the Engineers’ Club of 
Philadelphia have been invited to attend the Conven- 
tion. The Local Committee has made arrangements 
for members at reduced rates at the Hotel Brunswick, 
on Boylson street, which is opposite the place of meeting 
of the Converticn. 

Invitation to visit the works of interest at and in the 
vicinity of Fall River is extended to all visitors to the 
Convention by Mr. Wm. Rotch, Chief Engineer* of the 
Fall River Water Works, and member of the Society. 
Among these works are an iron bridge for railroad and 
highway over the Taunton River; the water works of } 
the city, and some of the torty cotton mills, which to- 
gether contain 1 250,000 spindles. These works can be 
visited either before or after the Convention. 

<>< 
MAMMOTH CAVE, KY. 

On our return from the Chattanooga meeting of the 
Mining Engineers last week we concluded to “‘ do” the 
great natural curiosity of Kentucky, the Mammoth 
Cave. Leaving Nashville in the morning we arrived 
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at Cave City, 85 miles south of Louisville, and 9 
miles from the cave, a little after 12 noon. A _ couple 
of young people having come off the train and bound 
for the cave, we mustered a party of four, and so were 
able to get away by stage at once. The “ start” from 
the station at Cave City is not exhilarating; you get 
into a heavy, lumbering covered wagon; the driver 
jerks the reins and cracks his whip and two very delib- 
erately disposed horses rush off on a—slow walk. The 
first feeling is one of disgust. You have been told about 
the policy of delay pursued by everybody connected 
with this “ show,” you have paid your three dollars for 
the ‘‘round trip” in advance, and you are anxious to get 
back for the train the next day. This start confirms alli 
the stories you have heard, and you fall back upon your 
privilege of abusing the stage line, the road, the own 
ers of the wonderful cave, and the entire State of Ken- 
tucky that produces and fosters such a deliberate 
method of entertaining the sight-seeing public. The 
driver sits stolidly on his seat and never turns his head, 
and makes no remarks unless he is questioned, and we 
imagine the first series of questions must be very much 
alike from all travellers, and would consist of argu- 
ments as to the time to be consumed in getting to the 
cave at this initial rate of progress. As the slow-going, 
lumbering vehicle proceeds the road gets worse and the 
grade grows steeper, and at the end of the first mile 
you are being dragged over about the roughest road 
yuur eyes ever saw. The road winds up the hillside, 
rising 378 feet in the first three miles, and opening up 
to the view some most exquisite landscapes, in the con- 
templation of which you almost forget the rough jolting 
your are enduring, and you feel partially reconciled to 
the snail-like pace of your equipage. Now, its no use 
swearing at the road, or the stage line; Kentucky is not 
Massachusetts, and we suppose that no amount of rea- 
soning or figures can prove to the owners of the Mam- 
moth Cave Road the value of a well kept highway in 
the saving of horse flesh, rolling stock, and time of 
employes, and visitors, and in the increased inducements 
to travelers to visit the Cave. We found our driver a 
very agreeable sort of a man, and very obliging, aud 
once at the top of the hill, ard on the plateau which 
extends to the cave, falling only about 75 feet in the six 
miles, he exercised all due diligence in getting to the 
end of the route, which he reached about 4: 30 P. M. 

The Cave Hotel is a large two storied building, form- 
ing two sides of a quadrangle — or an L —one side be- 
ing about 350 feet long, and the other 400 feet; a 
broad verandah extends the whole distance around, and 
oft from it open the rooms for guests, of which about 
20c can be accommodated at once. The building is a 
very antiquated structure having been built over 30 
years since, and it is not kept in repair, but the floors 
have sagged, the walls are twisted, and the paper is old 
and torn and dingy ; only such repairs as will hold the 
structure together and keep it tenantable are made. 
But the accommodations are excellent so far as cleanli- 
ness and comfort of beds, and excellence of food and 
attention furnished to travellers are concerned. We do 
not believe better fare can be found in any Southern 
hotel judging from personal experience. 

The rate is $3.00 per day; the stage fare is $3.00 for 
the round trip; the fees to the cave are $2.00 for the 
short and $3.00 for the long trip. Season tickets $7.00. 
There is no attempt at making anything extra out of 
the traveler ; the people at -the hotel are agents for the 
owners and seem to expect nothing more than the regu- 
lar schedule rates, a most refreshing contrast to the 
usual practice at Niagara and other watering places. A 
deduction of 25 per cent. is made both in_ hotel, cave 
and stage fees, tor parties of ten or more. 

Having dined, you go at once into the cave; there 
are two principal guides, and the better one is ‘‘ Wil- 
liam,” a very intelligent young colored man who is a 
ventriloquist, and who is a most careful as well as en- 
tertaining guide. A path down a steep hill for a quarter 
of a mile leads to the mouth of the cave, which is sim- 
ply a great dark hole in the ground entering into a side 
hill at the end of a deep ravine. We will not describe | 
the i terior of this wonderful cave; the air within is | 
good, it maintains a constant temperature of 59°; the | 
flow is always perfectly dry except at the river, which | 


one reaches after a descent of over 300 feet ; there is | 
no dripping of water from the ceiling; there are dan- | 
gerous places, but guard rails effectually prevent me) 
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chance of accident and the guide always anticipates 
any approach to danger. It is densest darkness every- 
where, not a ray of light penetrating a single crevice. 
and not a sound reaching the ear; every visitor carries 
a light, and a cane is a necessity; the guide illuminates 
the deep chasms with lighted. balls of paper, and the im- 
mense galleries with Bengal lights; these he throws 
ubout with a dexterity that is only the result of long 
practice. For four hours on the “ short trip” you walk 
through broad passages, or stoop under low archways 
or squeeze through narrow paths in the rocks; clim! 
and descend stair cases, cross over chasms on bridges ; 
peep through openings in the rocks, into deep caverns, 
lighied up as bright as day by the guide’s pyrotechnics, 
gaze at fanciful figures on the lofty ceilings, and after a 
sail on the river, where the splash of the oar gives forth 
a louder sound than the paddles of an ocean steamer, 
you visit the star chamber, and after an amusing exhibj- 
tion of the guide’s ventriloquial talent, you retrace your 
now somewhat wearied steps to the hotel. At the cave 
entrance the outside air strikes you like a hot blast and 
occasionally a visitor faints under the pressure. In 
winter the bats congregate by thousands in the roof at 
the entrance, and one of the amusements is knocking 
them down for the benefit of timid curiosity seekers 

We returned to the cave entrance by 9 P. M. and met 
a party of seven just going in on a four hour's tram 
The five ladies were dressed in bright, fanciful costumes 
and with their lighted swinging lamps and striped cane 
presented as they walked in single file over the rocky 
path, quite an interesting spectacle in that dismal cavern, 

A hearty supper, a good night’s sleep, an early break- 
fast, and the return trip to Cave City followed, and at 
3:30 P. M., we were in Louisville well satisfied with our 
“lay over” excursion to the wonderful Kentucky 
curiosity. 








REVIEW OF THE PROGRESS OF STEAM 
SHIPPING DURING THE LAST QUARTER 
OF A CENTURY.* 


BY ALFRED HOLT, M. INST. C. E. 
Continued from page 172. 
DISCUSSION. 


Mr. C, LAMPORT observed that Mr. Merrifield might 
have gone farther in his observations as to the steam 
indicator; for not only did it tell nothing of what went 
on in the boiler or in the fire, but it told nothing of what 
went on in the engine driven by the steam ; for it gave 
no indication as to the w: rkmanship or the combinatic n 
of parts. That was a serious defect. Something further 
was wanting, and he wondered that the Institution had 
done nothing to determine what constituted a real HP. 
Agriculturists, who were supposed to bea stolid and 
torpid class, had been the first to apply to their engines 
a test at once practical and scientific. They measured 
the exact work done by a brake, and the amount of heat 
that was lost by applying a pyrometer to the chimney. 
It would be impossible to ascertain the amount of heat 
generated and wasted until the amount thrown from the 
chimney was measured in relation to the coal consumed. 
It was not often that he had heard anything said by Mr. 
Samuda with which he could not agree; but now that 
that gentleman had gone out of the track with which 
he was so familiar, and had touched upon the politico- 
economical bearings of the question, he had listened to 
him with unmitigated astonishment. That he of all 
men, so enterprising and scientific, should a lvocate 
anything like a government subsidy for the promotion 
of scientific or industrial progress was a problem, the 
solution of which he had yet to discover. To depend 
upon Government subsidies for the progress of steam 
navigation was to go back to the old principles of pro- 
tection. But he could not believe that Government 
had ever volunteered to pay money for such a purpose. 
The fact was that they wanted a piece of work done, 
and, in a true commercial spirit, they were willing (o 
pay for it. Hewished to say a few words as to the. 
dealing which the question of ocean steam navigation 
had met with at the hands of civil engineers. Within 
the last two months he had had the pleasure of listening 
to two Papers on the subject. That of the Author was 
most interesting and important, and had been brought 
forward at an opportune moment. “The other Paper was 





*From Proceedings of the Institution of Civil Engineers, Lon- 
don, Eng. 
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by Mr. Rennie at a meeting of the Institution of Naval | the compound engine. As the Author had said, it had 


Architects at Glasgow. Both Papers, however, dealt ex- 
clusively with the past, giving no indication of what the 
future might be; and he (whose capital was involved in 
the sucess of that branch of national industry) was still 
in the dark on that part of the subject. The Author 
had referred to the substitution of iron for wood, and 
pointed out that ships traversing the ocean under steam 
power coul.l be increased in length, and that consequent- 
ly the water resistance vas much diminished. He 
thought that the conclusion was right, but that the rea- 
sons were not entirely correct. The alteration of the 
length had been coincident with, rather than consequent 
upon, the introduction of iron; and he believed the cause 
would be found in the fact that the introduction of steain 
had led to the disuse of sails. So long as ships were 
exclusively, or in a great measure, navigated by the 
pressure of wind upon a large area of sail surface, sta- 
bility was a necessary element; but when the chief pro- 
pelling power was derived from a screw inserted within 
the body of the ship itself, that element of stability was 
nv longer so necessary or important a one, and the re- 
sult was that naval architects were free to follow the 
bent of their scientific induction, and substitute a great- 
er length in place of a greater breadth. The law of 
stability was as the square of the breadth; therefore, 
if a vessel was to be propelled by sails. it was absolutely 
necessary that she should have, for a given displacement 
of water, a considerable lateral power of resisting the 
influence of the sails. He thought that in such an in- 
stitution shipowners and shipbuilders might have ex- 
pected to hear something as to the po.sible substitution 
of Landore steel for ordinary-iron. He believed that a 
complete revolution as to the use of material was impen- 
ding. Government had taken the question up, and had 
begun to use that admirable material in substitution for 
iron; and when shipowners had overcome the hesitation 
always attending the introduction of a new material, he 
believed they would largely substitute steel, which had 
a tenacity of 50 tons in comparison with iron, which 
might be measured at from 19 to 22 tons. Lloyd's had 
already takeu steps in the matter, and he believed that 
that body, although very cautious, did not shut its eyes 
to all improvements, but was willing to yield to any ar- 
guments which could be urged in their favour, so far as 
they had a practical bearing. The object of Lloyd's 
was to protect underwriters whose business depended up- 
on the safety of ships, and had nothing to do with ship- 
owners’ Profits. To sum up his views in a few words: 
he held the propeller which, as the Author had properly 
stated, had initiated a revolution in steam navigation, to 
be a most imperfect instrument, because, from the na- 
ture of the composition of forces, it lost half the power 
applied by the engine. In the second place, he thought 
In the third 
place, even the compound engine could not be said to have 


that iron should be substituted for steel. 


attained anything hke perfection, since it was generally 
acknowledged that not more than four-elevenths of the 
heat generated was utilised, and Mr. Scott Russell had 
stated that the amount did not exceed one-tenth. Were 
engineers to rest contented with such results—imperfect 
steam power, something inferior to the best material 
and a bad prupeller—to carry on the commerce of the 
world? If so, he had underestimated the suggestive 
skill of civil engineers, and underrated the desire for pro- 
gress on the part of shipowners, and the power of ship- 
builders to carry out whatever might be necessary to 
secure the most satisfactory result. 

Mr. ScoiT Russe_y remarked that the Author had 
dealt with the question of what progress had been made 
during the last twenty-five years in the machinery of 
ships in the construction of ships, and in their commer- 
cial use and application to the earning of money. He 
had stated that during that period the British carriage 
of goods had passed from sailing ships to steamers, and 
that the iron ship had taken the place of the wooden 
one. Those were two axioms to which no one would 
offer the slighest objection, but that was in fact, all 
that the Author had said on the very important ques- 
tion. In propulsion the Author simply stated that the 
screw had taken the place of the paddle-wheel, adding 
that that was nothing new, for the screw had been used 
before. As engineers, however, the Author said they had 
done much : they had introduced the compound engine, 
and that was a great triumph of machinery. No doubt 
Mr. Elder had done a great deal by the introduction of 








been used a very long time without being highly appre- 
ciated, and for what reason? Simply because he had 
used it in the Pacific, where coal was dear, and economy 
of fuel was of great importance. Here it was not so 
highly esteemed, because fuel was plentiful. He re- 
mem bered on one occasion saying to a gentleman, ‘‘Why 
do you not economise your fuel a little?” and his 


reply was, “ The fuel costs so little that I do not care 


; att 
so long as one man is enough to put itin. If I requir- 


ed two men to put it in, I should have to economise.” 
The Author went on to say, that even in regard to the 
compound engine there was no novelty and no invention. 
That was true. because the use of steam in two cylin- 
ders had been invented before. There was one omis- 
sion in the Paper to which reference ought to be made. 
In his opinion the creation of the line of the Holyhead 
packets had been one of the most distingu:shed tri- 
umphs of naval architecture and mechanical engineering 
during the last twenty-five years. Those boats were 
marvellous for their speed, for their seagoing qualities, 
and for the admirable structure of their engines. He 


had had nothing to do with building them, but he had | 


the greatest respect for all those who had had to do 
with the creation of that marvellous fleet, which he be- 
lieved had no rival. He agreed with the Author in 
thinking that auxiliary engines had been a complete 
failure, and he was very glad that the subject had been 
brought forward, because it might have the effect of 
preventing any of those terrible losses which occurred 
from attempting to introduce steam and sailing to- 
gether, the one to the loss of the other. The Author's 
remarks with regard to shipowners were very instruc- 
tive and characteristic. A few shipowners, he said, 
had succeeded in getting a great deal of money, but for 
most of them trade had been bad. Shipowners, it ap- 
peared, had worked for the public good, and not for 
their own. Then owners of cargoes had also suffered. 
Again it appeared that whenever steamships were em- 
ployed, hurry and roughness disturbed the business of 
the shipowner and the cargo-owner, and drove com- 
fort out of trade. Profit and comfort had thus heen 
driven away, and therefore, he supposed, steamships 
should no longer be built. The Author had stated 
that ‘“*the consumer, the over-idolised idol of free 
trade, has alone profited by steamships for the last 
twenty five years,” and that was “ the conclusion of the 
whole matter.” He had looked anxiously through the 
Paper to get the best possible instruction as to what 
shipowners and shipbuilders should do in future to ben- 
efit the shipowner and put money into his pocket. He 
was obliged to say that builders had often thought 
more of the pocket of the shipowner for whom they 
were building, than of the over-idolised public with 
whom personally they did not come in contact. He 
agreed with the Author that shipowning success de- 
pended on personal management. If shipowners were 
better educated, knew more of engincs and boilers, 
could better distinguish between a good and a bad ship, 
aud between good and bad shipbuilders, they would 
make more money, a littie more slowly perhaps, but 
much more surely in the end. Much depended not 
only on personal management, but on personal charac- 
ter. When shipowners went to shipbuilders and en- 
gine-builders of known and reliable character, they al- 
ways got good ships, but if they went to the last new- 
comer who had no character, they very often had bad 
ships, and then the blame was laid, not on the ship- 
owner, but on the builders of the ships and engines. 
He believed that the greatest failures had arisen from 
the ignorance, incompetence, and cupidity of the ship- 
owner himself. He had seen large fortunes made by 
shipowners, and they were men who first of all put their 
ships into a trade which they had already proved to be 
a thoroughly good, honest, and profitable one. They 
then went to men of the highest character to get their 
ships and engines made. Instead of going from one to 
another to get the cheapest possible ship, they kept to 
the old shipbuilder and engineer, on whose work they 
could rely. First, they would put on the trade a ship 
to earn a high character, and when that was done they 
built a second ship of a higher character, profiting by 
the experience of the former. They next built another 
which raised their character still higher, and their 
profits too. Then, instead of insuring their ships with 
insurance companies, after they had built a sufficient 
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number they never insured at all, and as they never 
lost they saved all the insurance money. Finally, hav 
ing built a ship with a good character, they sokd it to 
people of less character, who paid a large sum in addi 
tion to the value of the ship, in order to buy the char- 
acter of the ship and the owner along with it. With 


the money thus obtained they built a newer and better 


| one than before, and so they went on, always increas- 


| ing in the excellence of their ships always keeping to the 


| gineer to the lowest possible sum 





same engineer and the same shipbuilder, always sailing 


» 
their ships with the same high character, and building 
vther and better ones for themselves. Many of the 
largest fortunes in the country had been earned in that 


way, and he would ask the members if they were not 


proud of such shipowners and such ships, He quite 
agreed with the Author that shipowners should select 
engines for simplicity, accessibility, and ease of repair, 
and should avoid engines with too many parts, and with 
too few parts. No better principles could be laid down 
for the construction of modern engines, but difficulties 
now and then came in the way, and one was what was 
called the personal difficulty. Good engines required 
not only an intelligent shipowner to manage them, but 


superior engineers to tend them. 


ferior character, with able and well-paid engineers, had 


Many ships of an in- 


done better work than was done by less intelligent 
owners of better ships, who screwed down the poor en- 
He once took an old 
steamship and a certain amount of money in exchange 
for a good new steamshiy. He selected for her the 
best captain he knew, and gave him double the salary 


he had before, and also the best engineer he knew, ¢ 


giv- 


ing him double the usual salary. The owners of the 
new ship wanted a cheap engineer and a cheap captain, 
and they got both. Both ships went into the same ser- 
vice and worked in it for two years. The old ship with 
the good engineer and captain earned a profit of £20, 
ooo, the good new ship with the new captain aud en- 
gineer earned in the same time a loss of £15,000. With 
regard to the introduction of compound engines, half the 
amount of fuel had been saved, and that was certainly 
a very great step. Whereas the former engines codeem: 
ed 4 tbs. per indicated HP., the compound engine con- 
sumed only 2 fs. But although that was the case, 
the Author stated that compound engines were now be- 
ing built of a bad character, with a very short stroke 
and cheese-shaped cylinders, whatever that might mean. 
The view of the Author evidently was that the engines 
should make a long stroke, and that there should be a 
deliberate movement of parts, also that there should be 
valves with great range of expansion. He agreed with 
the Author in every one of those points. The first 
and second, however, according. to the Author, were 
not to be obtained, and valves with a good rate of ex. 
What, 


He was afraid it would be nec- 


pansion were inadmissible in a screw steamer. 
then, was to be done ? 
essary to go back to the cheese-shaped cylinders. The 
Author stated that the Americans had beaten the Brit- 
ish; and his reason for saying so was, that long cylin- 
ders and long strokes could not be obtained in conse- 
quence of the present form of engine in screw steamers. 
He has seen, however, in the hands of some of the best 
marine engineers, methods of arranging the engine 
which would allow a screw steamer any length of stroke 
desired. No doubt a long stroke was the thing wanted 
in a marine engine ; but accompanying it there should 
be a higher velocity of piston (otherwise the screw 
would go slower), a higher degree of expansion, and a 
higher pressure of steam. Low-pressure boilers ought 
at once to be abandoned for high-pressure boilers ; and 
boilers should be made which would not prime. With 
regard to the screw, it was not always wisely placed. 
It would be found that there was in the stern of a ship 
one point where, if the screw were placed, the maximum 
resistance would be obtained. That point was where 
the stern wave just culminated and went down again. In 
every ship that wave, with the vessel at full speed, was 
at a particular point — a little farther back, he thought 
than the screw was frequently put. The Author ap. 
peared to think that Government subvention had been 
He was afraid 
that the Author had n..t had a Government subvention. 


injurious to ship and cargo-owners. 


He thought, however, that subventions for mail ships 
were a great benefit to the public and to the nation. 
What he himself desired to see was that a great number 
of ships should be built fit to do special service in 
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subventioned, and made to carry mails; and then in 
time of war the Government, instead of having to build 
a large number of ships at a high price and in a great 


hurry, would have a considerable fleet at their disposal. 
(To be continued.) 
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AMERICAN EDITION OF HUMBER’S 
TREATISE ON WATER SUPPLY, 





WHAT IS THOUGHT OF OUR ENTERPRISE. 





Dear Sir: Please find enclosed five dollars ($5) part 
payment for Humber’s Treatise on Water Supply etc., 
im accordance with contract which I return signed. I 
congratulate you on your enterprise and hope it will 
prove a success, Yours very truly, 

A. J. DuBols. 

New Haven, May 27, 1878. 





The following is from the veteran Civil Engineer, 
and Chief Engineer of the Croton Water Works, Jno. 
B, Jervis, who although in his eighty-third year is still 
able to contribute a late valuable paper to the /nfer- 


national Review, 


Dear Sir: 1 have received your circular relating 
to Water Supply. I have no doubt it is a valuable trea- 
tise On an engineering question, and when a younger 
man, should not have hesitated to buy it even at $60. 
But I am too far advanced to be able to use such books 
toa valuable purpose. If I should purchase it would 
be only for the benefit of others, and I have now so 
many such claims I hardly feel able to do more at 
present, 

The young engineer should get the book. I have 
seen the time when I should have improved such an 
opportunity. 2 

It is not impossible I may conclude to purchase it 
though now in my eighty-third year, it canot be of 
much benefit to me personally, 

I hope you may find encouragement in your enter- 
prise. There is a large class that should look to it as 
a means of professional culture. 

I have given up professional employment, and only 
occasionally give attention to some matter of general 
interest. 

If it please God to give me strength, I yet hope 1 
may visit Chicago again, and shall be happy to call on 
you. Very respectiully yours, 

y Jno. B, JERVIS. 

Romks, N. ¥., May 32, 1878. 





PHILADELPHIA, May 30th, 2878. 
Dear Sir: —Pressing engagements have prevented 
my acknowledging your circular concerning Humber's 
work on Water Supply. It makes one regret having 
bought the book when you offer it at such remarkably 
low rates, and is very tempting. You ought to meet 
with great success, for the subject is attracting much 
attention. Very truly yours, 
L. W, Haupt, 


o—o— 


SUBMARINE TELEPHONING. 








Editor ENGINEERING NEws : 

Sir: I enclose you herewith a brief account of a 
recent use of the telephone, which you may possibly 
think of sufficient interest to publish. I can vouch 
for the correctness of the account and for the perfect 
success attending the use of the telephone as_ then 
stated, having used it myselt under water several hours 
almost daily for the first two weeks of last month, The 
examinations were of the under portion of the sea wall 
in Boston Harber, and reports had to be made every 
few minutes of various short measurements etc. I be- 
lieve the telephone will be universally used in subma- 
rine work, as with it can be avoided the loss of time 
and the fatigue incident upon frequently coming up to 
converse with or report to those above water, 

1 am very truly yours, 
FRANCIS D. FisHER, C. E,, 

GRANTVILLE, MASS., 

The first use of the telephone under water in this 
country has been recently made, in connection with 
Submarine Examinations in Boston Harbor. The 
character of these examinations was such that it would 
have been impracticable to undertake them without its 
aid as almost constant communication was uecessary be- 
tween the diver and his assistant in the boat. The 
telephone used under water has a metalic case so modi- 
fied in form as to occupy but little space, and is at- 
tached by screws to the inside of the diver’s helmet in 
such a position that either the ear or the mouth can be 
applied to it. In the boat a single telephone of the 
ordinary form is used. The insulated copper wire con- 
necting the two telephones passes through the air 
pump box. Between the pump and the diver’s helmet 
it is wound spirally around the air hose, the wire and 
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hose being then tightly wound around with canvas for 
protection from injury. At first two connecting wires 
were used the second not necessarily insulated, but it 
has since been found better to substitute for the second 
wire, ashorter wire connecting the upper telephone 
with a copper plate fastened under the boat. 

The telephone was used in the above case, with en- 
tire success, by Mr. John A. Webster of Boston, a prac- 
tical submarine diver, to whom is due, we believe, the 
credit of first employing it in submarine work. 

The details of its application to this service were de- 
signed by Mr. Thomas A, Watson, Superintendent of 
the Bell Telephone Company. 

>. - 


CORRESPONDENCE. 





Boston, MAss., Fune. 1878. 


Eprror ENGIN&ERING News: 


In the News of May 23d, I see an article “ Concern. 
ing Small Water Pipes.” The advice of an engineer of 
prominence to me on the subject was, that when the 
size of the pipe needed was found by calculation, to 
use the next size larger. The following table computed 
and used by myself in my own practice may be of in- 
terest to others. The upper diagonal half shows ratio 
of cost of cast iron pipe, the lower ditto, ratio of 
value of the pipe. Each pipe is assumed to be of 
the same length and hydraulic inclination. Suppose 
the question is which of two sizes shall be used, 6’ or 
8’’, (a 4’ should be used very rarely), the table gives the 
value of an 8’’ as compared with a 6” as 2.08, while the 
cost is as 1.36. By adding 36 per cent. to the cost you 
obtain 108 per cent. in value of pipe. 

Respectfully, 
J. H, Hartow, 
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IMPORTANT NOTICE, 

The attention of the members of the Civil Engineers’ 
Club of the Northwest is invited to the following notice 
by the Secretary, and we hope there will be a large rep- 
resentation of the Club at the coming Boston Conven- 
tion in response to the courteous invitation extended by 
the American Society of Civil Engineers. 





CiviL ENGINEERS’ CLUB OF THE NORTHWEST. 
CHICAGO, Fune 37, 1878. 
The members of the Club are invited to attend the 
Tenth Annual Convention of the American Society of 
Civil Engineers to be held in Boston on the 18th inst. 
It is expected that free transportation will be fur- 
nished from Chicago to Boston and return. Members 
who desire to attend will please address the Secretary 
at once. L. T. MoREHoUSE, Seerefary. 
——__—0<>-- 


FALL RIVER, MASS., SEWERAGE, 





The last city document of Fall River, Mass., which 
has just been issued, is one of the most perfect in com- 
pleteness and detail yet published by that municipality. 
Of the compilation of reports of which it consists, one 
of the most important is that pertaining to the street 
sewers, From it we learn that last February the Board 


of Aldermen passed an order that the Superinte 

of Streets should compile a general description of the 
sewers and report the same. The first work of building 
sewers commenced in 1857, on Spring and Washington 
streets, it having been found necessary so to do, in order 
to keep the streets passable, as the waters from the hills 
above washed" away the material of which the streets 
were built, This proved a success, and, therefore, from 
that time, the work has been carried on to a greater or 
less extent each year. Fall River is admirably situated 
for drainage, being on a hill, and the sewerage can be 
emptied into the bay very readily. The rocky founda. 
tion has been the cause of great expense in some sections 
of the city. In other parts, beds of quicksand have 
caused trouble, and still in other places the water leak- 
ing through from the pond has allowed work to be pro- 
secuted only at certain times, and the aid of the steam 
pumps were needed to relieve the trenches of the surplus 
water. The sewer from Ferry to Annawan street is laid 
ata uniform grade of six inches in 100 feet, making the 
necessity of excavating to the depth of from 14 feet to 27 
feet, part of the distance being tunnelled, which was a dil- 
ficult undertaking. A portion of the Bedford street sewer 
runs below the level of the water in the stream, and two 
courses of brick, with Portland cement between them, 
were laid in order to make the sewer water tight. In 
the same street 1250 feet were cut through a solid rock 
toa depth varying from six to ten feet at a great expense. 
The Franklin street ledge was found to be the toughest 
in the city. In this street the experiment of running the 
water pipe and sewer together was tried, but it was 
deemed best to work them separately afterwards in 
other streets, The Winter street sewer met a want long 
felt, and provided an outlet for the water which filled 
the cellars between Pine and Franklin streets every 
time a large quantity of water fell. In but afew sections 
of the city was there not encountered rock, hence the 
first cost was heavy, but the good that resulted to the 
city by the sesewers, and by the introduction of water, 
cannot be overestimated. The health of the city is 
benefited to a remarkable degree, typhoid fevers having 
decreased nearly one-half. These sewers have been 
built of brick in most cases, yet some are of stone, iron 
pipe and vitrified pipe. The work of putting the pipe 
under Troy bridge was a difficult one, and needed some 
ingenuity to make it a success, The cost of putting in 
the sewer on this street was nearly $15 per foot, being 
the most costly in the city, The lowest-priced sewer is 
the one in Granite street, which cost $1.50. Besides the 
sewers, nearly 500 manholes have been constructed; 
also more than 100 catch basins. It is estimated that 
the whole cost of fifteen miles of sewers in the city is 
$395,000. The report is accompanied with the plates 
of sewers in the different portions of the city, the whole 


making a valuable document. 
ac adil atch 
THE BENEFITS OF SANITARY SCIENCE.—What a 
sanitary association can do when it is thoroughly in 
earnest is shown conspicuously by the records of the 
Tottenham, Eng., association containing sixty members 
By increasing the water supply and providing for the 
extension of the sewer system, cleaning the streets and 
ditches, and proceeding vigorously against all nuisances, 
this association has brought about the following result, 
the first figures being for the three years 1871-3, the 
second for the three years 1874-6: 
Without With 


Society. Society. 
Deaths by fever 


dno. g tb gewakenedcebhwe peneeee 23 
Doontinn ey GinvRGin, . oo vevsecccccactcrceses 2 52 
Deaths 7 seven zymotic diseases........... 343 200 
Excess of births over deaths................. 79 455 


As a natural consequence of the confidence inspired 
by these measures, the number of unoccupied houses in 
Tottenham has decreased from 600 in the prosperous 


year 1871 to 200 in 1876, a year of depression. 
_—_—_- <> —__—— 

A large number of prominent gentlemen assembled 
at the Pennsylvania depot, West Philadelphia, recently, 
to witness the experiment of illuminating that huge 
structure by means of the electric light. The experi- 
ment proved a brilliant success. A newspaper could be 
read with comparative ease at a distance of one hundred 
feet from the light, and the shades of color in clothing 
were also distinctly visible at the same place. The gas 
lamps burned dim and yellowish in the intense whitish 

lare, which rendered the depot almost as light as day. 

n the machine used the light is produced by electricity 
generated from the apparatus, whéch consists of four 
magnets with an armature rapidly revolving between 
them. The power is from a steam engine, which drives 
a shaft on which the armature revolves. 
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ENGINEERING NEWS. 





ANCIENT ENGINEERING. 





To the engineering student, the works of the 
ancients teem with great suggestions, and are wor- 
thy of profoundest study. We may with profit re- 
view what they have done. We never do this with- 
out feeling that we are largely the humbler follow- 
ers of great masters. We look with pride upon the 
works of to-day; how should we regard the works 
of centuries ago, seeing that they are, to a greater 
extent than many of our engineers know, the pro- 
totypes of modern works ? 

It is the great object of the engineer to turn the 
forces of nature to the service of man. This the 
ancients knew well how to effect. 

Egypt was, by the overflow of the Nile, but a 
marsh, and her engineers raised banks and dams 
to confine the river. But beneath a hot sun, where 
the rain rarely fell, Egypt without the Nile would 
become a barren waste. Her engineers then formed 
Lake Meeris, 450 miles in circumference, in which 
the surplus waters of the Nile were stored. From 
this vast reservoir, canals were built for irrigating 
the land. And when the surface of the Nile had 
fallen below that of the bordering plain, machines 
were devised by which the water was raised to the 
higher level. 

The great Suez canal was anticipated centuries 
before the Christian era, and ships passed between 
the two seas. 

The two roadsteads and harbors of Tyre were the 
wonder of the ancient commercial world. 

In Greece magnificent walls were reared to pro- 
tect the cities, and capacious harbors were built. 
She shone with engineering as well as architectural 
splendor. The stately Parthenon is a monument 
of both architectural and engineering skill. For 
who can estimate the marvellous ability requisite 
to transport its massive monolithic architrave 
weighing full fifty tons, from the quarry, and raise 
it to its site, over forty feet from the ground? 

Among the Romans even greater works were 
done. 

In sanitary matters they were pre-eminently our 
masters. They selected the sites fer their towns so 
that the discharge of sewerage was never a matter 
of uncertainty, while we select the place, build, 
and think of the drainage afterwards. If circum- 
stances forced them to build their cities near malar- 
ious marshes, these were soon thoroughly drained 
and the evil removed. ; 

The aqueducts of these people are standing mon- 
uments of their skill and energy. Incredible labor 
was given, no expense was spared. Pure water 
was the thing sought and the thing obtained. 

Throughout Europe, their walls, their harbors, 
their temples, bridges, roads, aqueducts, their tri- 
umphs everywhere over Nature, are so many proofs 
of their transcendent skill. Plymouth breakwater 
is but a reproduction of that at Civita Vecchia. 

We owe the arch, as an engineering structure, to 
the Romans. The Egyptians had used it centuries 
before, but only as an ornament or cover for sarco- 
phagi; the Romans recognized and utilized it in 
its true value, the bearer of weight. 

The Romans were pre-eminent as builders of 
roads. These are found in almost every country of 
Europe. The description of the Appian Way reads 
like a passage from a Persian tale. It was paved 
throughout with large monoliths, squared, dressed 
and so closely fitted, that one smooth, continuous, 
unbroken way was formed 360 miles long, over 
bridges, through solid rock, and across treacherous 
marshes, making the grandest road ever designed 
and executed by man. In towns, the roads were 
built upon vast sewers which perfectly drained the 
streets. ' 

Their bridges have withstood the storms and 
floods that have carried away many a modern struc- 
ture. Their aqueducts are marvels, and evidence 
a perfect knowledge of hydrology. Their sewers 








and drains were of the most perfect construction. 
Their temples excelledin beauty and magnificence. 
Their tunnels, some of great length, were the work 
of skillful men. In all of these works, the master 
hand is seen. 

Centuries have passed, many discoveries have 
been made, many great works have been carried 
out, but we must yet admit the superiority of the 
Romans in many points of structural and archi- 
tectural engineering. 





SOME SOUTHERN RAILWAYS. 





CHICAGO TO ATLANTA AND RETURN, 


Leaving Chicago at 9:40 a. mM. by the favorite 
Illinois Central R. R. route via. Kankakee and La- 
fayette to Indianapolis, the passenger, after the 
day’s ride in most comfortable coaches, and through 
a fine section of country, arrives in Indianapolis 
at 6 p. m., and in the great, busy Union depot,— 
one of the most noted in America for the number 
of trains arriving and departing daily, and for the 
perfection of method employed in despatching the 
business necessarily connected with so great a trans- 
fer of passengers,—he finds the opportunity and 
time to refresh himself with an excellent lunch, 
and secnre a seat in the fine parlor car of the Jeff- 
ersonville, Madison and Indianapolis R. R., which 
lands him in Louisville, Ky. at 10:45 p.m. This road, 
under the superintendency of Horace Scott, Esq., is 
one of the best pieces of railway property in the 
country. It is the single connecting link between 
the great and prosperous cities of Louisville and 
Indianapolis, at which central point it receives all 
the business of Chicago and the N. W., whether 
it come over the Kankakee, the Kokomo, or the 
Michigan Central routes, and also the business from 
Ft. Wayne, Ind., and the State of Michigan; it has 
a most excellent and well ballasted road-bed; the 
wooden bridges are being replaced with stone and 
iron structures; the track is of steel and the cars 
are luxurious, one of the popular features being re- 
clining chairs, at an extra charge of only fifty cents, 
and in which the traveler enjoys the same amount 
of comfort as ina Pullman sleeper, and far more than 
in any Pullman day car. The employes are atten- 
tive and obliging, and there can be no more pleas- 
ant route to the South than over this line. Passen- 
gers going South without stopping over at Louis- 
ville are transferred free of cost by this line to the 
Louisville & Nashville depot as soon as the baggage 
and mail cars have been unloaded. 

The train to Nashville and Southern points leaves 
Louisville by the Louisville & Great Southern 
R. R., at 12:30 a. m., and the junction with the 
Cincinnati Short Line, three miles out, at 1:10 a. M., 
and arrives at Nashville 186 miles distant, at 7:33 
A. M. 

The Louisville, Nashville & Great Southern 
R. R. is the great railway of the Southern States. 
It was the first railroad which united the cotton- 
growing states east of the Mississippi River with 
the grain-growing states of the Northwest, and it 
is to-day, as it has been for many years past, the 
greatest factor in promoting the wealth and pros- 
perity of the thriving city which is its northern 
terminus. It reaches out to the Mississippi River 
at Memphis, and to Nashville, Montgomery and 
Mobile to the South; furnishing to travelers from 
the North and East the most direct route to these 
cities, while to tourists from the Northwest, it 1s 
the favorite route to Florida and the Atlantic sea- 
board cities. Traversing the richest and most pic- 
turesque portions of the states of Kentucky, Ten- 
nessee, and Alabama, with a stone ballasted track, 
steel rails, iron bridges, luxurious cars with all the 
latest and most approved appliances for safety, fast 
time, and attentive servants, this line must long 
continue to monopolize the great bulk of the traffic, 
of the states lying east of the territory tributary 
to the direct line between Chicago and New Or- 
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leans. Dr. Standiford, its President, and D. W. C. 
Rowland, Genl. Supt., have long since earned the 
claim to first honors as railway managers, and are 
constantly adding thereto fresh laurels; while the 
superior professional abilities and social qualifica 
tions of Mr. F. de Funiak, the Chief Engineer and 
Master of Machinery of the company, marked that 
gentleman at once as the fittest candidate for the 
representative of the American Society of Civil 
Engineers at the Paris Exhibition. The Engineer- 
ing profession of America has reason to feel grate- 
ful to the gentlemen whom we have named for the 
generous compliment paid them through the Amer- 
ican Society last year, in furnishing a magnificent 
special train of Pullman cars to take the visiting 
members from Louisville to New Orleans and re- 
turn, free of all charge, showing them fast time, 
the prominent cities of the South, waiting a full 
week in New Orleans, and dispensing the most 
generous hospitality over the whole route. Visiting 
members of the American Institute of Mining En- 
gineers to the recent Chattanooga meeting are also 
under obligations to the Company for favors most 
cordially acceeded them. 

From Nashville to Chattanooga the distance of 
121 miles, the fare is $7.55, and the most direct 
route is by the St. Louis, Nashville and Chatta- 
nooga R. R. This railway runs for a good portion 
of the way through a fine section of farming coun- 
try, and for the remainder of the distance through 
a hilly and very picturesque region, abounding in 
coal and iron, and destined in the not far away 
future to be a region of thriving industries. The 
road under the present management is increasing 
in value and efficiency, the stock is advancing in 
price, the iron rails with which the western half of 
the road is laid are being replaced with steel rails 
and under its present Engineering department the 
road bed, which is nearly all stone ballast, is being 
kept in excellent condition. The Company run 
their trains into the fine union depot at Chatta- 
nooga; the headquarters of the Company are in 
the Nashville depot, about as disreputable an old 
barrack as ever disfigured the earth. The stock- 
holders of the road cannot complain of the luxur- 
iousness of the general offices; the employes have 
reason to complain of the dirt, discomfort, and 
“loud” smells that greet their senses in their daily 
toil in their old shanty, but to which it is 
possible they have long ago become “ case hard- 
ened.” As regards accomodations for the travel- 
ing public, who pay at the rate of five cents per 
mile, the Company have apparently never consid- 
ered that the public need any accommodations. 
There is a filthy “ nigger pen” at the front entrance 
and a dismantled, dilapidated privy at the oppo- 
site end of the not very large depot building. 
Next to the “pen” is an “eating stall” where a few 
dirty doughnuts and pies, some muddy coffee, and 
decayed bananas were exposed temptingly (/) for 
sale, and we suppose that to those whose stomachs 
have become hardened to southern railway eating 
houses, the additional perfumed breezes that, 
wafted from opposite ends of the old shed, mingled 
their odors over that lunch counter were of no 
account. The “gentlemen’s waiting room”—save 
the mark,—opened its hospitable door next ad- 
joining and as a pig-sty it might answer a very 
good purpose, but as an apartment in the railway 
depot of a Company whose trains do not make close 
connections with trains of any other road, but 
oblige passengers going east to wait from 7:33 
A. M. to 9:35 a. M., and in coming west, from 4:30 
A. M. to 8 A. M., it is not a Very creditable exhibi- 
tion of railway enterprise, whatever it may prove 
as to stinginess and a natural love of filth and gen- 
eral dilapidation on the part of the Company's 
officers and employes. There was not a drop of 
water to be had about the premises, except some 
very muddy dribblingsin the apartment “for ladies 
only” and the only retiring place for men. was in 
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the open shed of a water-closet which had become 
so dilapidated that it was quite dangerous to ven- 
ture into, and when we consider that the average 
summer heat at Nashville is supposed to be but a 
degree or two less than that of “the place that Bob 
Ingersoll doesn’t believe in,” we may have some idea 
of the rhinoceros-like constitutions and senses of 
officers and employes of the Nashville & Chatta- 
nooga R. R. We are all the more surprised at this 
total ignoring of the wants of the traveling public 
on the part of this Company, since its very efficient 
Superintendent, Genl. J.. W. Thomas, is a very 
pleasant gentleman, of genial manners, and hold- 
ing an enviable reputation as a man of wealth, of 
taste, and christian philanthropy, contributing 
much of his time and considerable of his ample 
means to the cause of Sunday Schools and other 
benevolent enterprises in Nashville and vicinity; 
and the day we were there we heard several stories 
of the benevolence of his disposition; how he had 
in his quiet way given twenty dollars but a day or 
two previous to a suffering Sabbath School, and 
how he couldn't refuse a pass on his road to Sun- 
day School teachers, etc., etc., etc. 

Now if Genl. Thomas will only donate a tin 
wash basin, and a pail of clean water daily, for 
the use of passengers who have to endure his filthy 
old depot several hours every day, after a night’s 
ride over the dusty end of his road, and also will 
expend the sum of five dollars in the cause of com- 
mon decency and better air on the east end of the 
aforesaid structure, we are sure that he will be held 
in grateful remembrance by such of the traveling 
public as ever venture his way the second time. 
And the petitioner will ever pray. 

The most indefatigable railway advertising man 
of the South, or indeed of America, is B. W. 
Wrenn, of Atlanta, who has made the “ Kennesaw 
Route” as familiar words from Florida to Oregon as 
is Helmbold’s Buchu the country over. Mr. Wrenn 
advertises in everything, and Atlanta being a favorite 
“stamping ground” for all sorts of conventions, 
especially religious ones, he utilizes his charitable 
disposition by furnishing programmes of exercises, 
slips of hymns, and other literature designed for 
such occasions, with the inevitable “ Always travel 
the Kennesaw Route” on the blank side of the 
sheet. He publishes an eight page paper called 
the Kennesaw Route Gazette, which is now in its 
fifth year, and is distributed gratuitously all over 
the Union in the interests of his road and which is 
no doubt a profitable investment for the Company. 
Mr. Wrenn is the General Passenger Agent of the 
Western & Atlantic R. R., running between Chat- 
tanooga and Atlanta, a distance of 138 miles, and 
forming a link in what 1s styled the “ Kennesaw 
Route” between Washington and New Orleans, 
over which Pullman cars run without change. The 
W.& A. R. R. is owned by the State of Georgia 
and is leased to the present company for 25 years 
at $25,000 per month. It is a good paying road, 
it runs through a fertile and beautiful country, the 
scenery of which is unsurpassed in any part of the 
Southern States; the road-bed is in excellent con- 
dition, and trains are always on time. There are 
several considerable towns on the route and it is an 
important contributor to the prosperity of Chatta- 
nooga on account of its connection with the mineral 
region of Alabama and Georgia, from which it 
draws a large portion of its traffic. 

Traversing the entire valley of East Tefinessee 
from Chattanooga on the Georgia line to Bristol on 
the Virginia line, and forming, with its connections 
the most direct line to Richmond, Washington and 
New York from the Southwest, the East Tennessee, 
Virginia & Georgia R. R., occupies a region rich in 
agricultural and mineral wealth and which already 
is a busy hive of industry, and with the increase of 
invested capital, and of facility of transportation 
from the mines to the trunk line of railway, is 
destined to exert a marked influence on the indus- 
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trial development of the South. From Chatta- 
nooga, one of its western termini, to Knoxville, its 
most important station, and the headquarters of 
the Company, is 112 miles, and in both these cities 
the smelting of iron and its manufacture into a 
variety of merchantable articles, the products of 
the ores brought from the region tributary to this 
line of railway is already assuming very consider- 
able proportions, and it is a leading feature in the 
policy of this Company to make as liberal rates as 
possible to shippers and so assist by low freights, 
one great need of the South, in developing the 
trade that is yet in its infancy in these mineral 
regions, 

To the officers of these several roads we are per- 
sonally indebted for favors extended to us in our 
recent trip to the South, and it has been a 
pleasure to us to be able to bear personal testi- 
mony to these roads, and the general efficiency 
of their management. Allowing for the differ- 
ence in amount of travel over Southern and 
Northern roads, and for the poverty and demoral- 
ized condition of the companies following the war, 
we think it is safe to say that “ some southern rail- 
roads” have every reason to be congratulated on the 
condition they are in to-day, and for the bright 


the South shall say, “Stand back and give us a 
chance,” to the political nuisances that sit like an 
incubus upon the vast resources of their magnifi- 
cent domain, and while demoralizing the people 
at large, effectually bar outside capital and en- 
terprise from venturing within their baleful influ- 
ences. 


AMERICAN INSTITUTE OF MINING EN- 
GINEERS, 


CHATTANOOGA MEETING. 





(Concluded from Page 179.) 
There was a session of the Institute held in the 
Stanton House on the evening of the 23d of May, 


members and associates: 


Members.—Truman H. Aldrich, Montavallo, Shel- 
by County, Ala.; 8. W. Baldwin, Yonkers, N. Y.; 
J.C. Bayles, New York City ; James Bowron, South 


Pa.; Gaylord B. Clark, Mobile, Ala.; Erastus Corn- 
ing, Albany, N. Y.; Edward Dowd, Chattanooga, 
Tenn.; James M. Duncan, Chattanooga, Tenn.; 
Charles M. Dupuy, Philadelphia, Penn.; William 
Goodnow, Atlanta, Ga.; Henry C. Freeman, Alto 
Pass, Ill.; John H. Hillman, Tennessee Rolling 
Mill, Ky.; Thomas T. Hillman, Tennessee Rolling 
Mill, Ky.; B. F. Jones, Pittsburg, Pa.; Robert Kyle, 
Atlanta, Ga.; George Lauder, Pittsburg, Pa.; Frank 
Laughlin, Pittsburg, Pa.; Selden E. Marvin, Troy, 
N. Y.; Dwight P. Montague, Chattanooga, Tenn. ; 
Henry B. Richmond, Philadelphia, Pa.; Stephen P. 
Sharpless, Boston, Mass.; F. I. Stone, Chattanooga, 
Tenn.; Adolph Thies, Bowden, Carroll County, 
Tenn.; Willard Warner, Tecumseh, Ala.; Amos G. 
West, Cedartown, Polk County, Ala.; Carl Zog- 
baum, Germantown, Philadelphia, Pa. 
Associates—Joseph M. Alexander, Jacksonville, 
Ala.; Geo. H. Frost, Chicago, Ill.; Samuel B. Lowe, 
Chattanooga, Tenn.; W. P. Rathburn, Chattanooga, 
Tenn.; Oliver P. Scaife, Pittsburg, Pa. 
The following persons were elected to office, ac- 
cording to the report of the scrutineers: 
President—Eckley B. Coxe, Drifton, Pa.; Vice- 
Presidents—J. F. Blandy, Mechanicsville, N. J., 
William Metcalf, Pittsburgh, Pa., R. H. Thurston, 
Hoboken, N. J. Managers—George Asmus, New 
York City, B. W. Frazier, Bethlehem, Pa., William 
B. Potter, St. Louis, Mo. Treaswrer—Theodore D. 
Rand, Philadelphia, Pa. Secretary—Thomas M. 
Drown, Easton, Pa. 
At the close of the session an excursion left by 
the Alabama and Chattanooga Railroad for a visit 
to the hematite ore districts of Alabama and Geor- 
gia, free transportation having been most generously 
offered by the above railroad Company to Birming- 
ham 1438 miles; thence by the Louisville, Nash- 
ville & Great Southern Railroad Co. to Calera, and 
by the Selma, Rome and Dalton Railroad Co. to 
Chattanooga, these companies having extended a 


cordial invitation through Col. Chamberlain, of the 


future that awaits them when the leading men of 
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Roane Iron Works, to visit the mineral districts on 
their several lines of road and personally investi- 
gate their facilities for handling this class of freight 
and the liberal inducements offered to capitalists 
who might feel disposed to embark in the mining 
industry of these States. 4 

Leaving Chattanooga on Thursday night the Ox. 
moor Furnaces were visited next morning, and 
after breakfast at this point, the party proceeded to 
the ore mines on Red Mountain; the next stop was 
made at the Coal Mines and Coke Works at Helena 
on the Louisville and Great Southern Railroad: 
thence the party visited the Shelby Iron Works on 
the Selma, Rome and Dalton Railroad, where din- 
ner was had, and thence to the Woodstock Fur- 
naces to supper and an examination of works and 
the ore deposits, after which the return to Chatta- 
nooga was made by 4 a. m. Saturday, the distance by 
rail traversed being about 375 miles and the total 
time 30 hours. On Saturday morning May 25th 
there was a session of the Institute at the Stanton 
House, at which several papers were read, mostly 
by title, and the Convention adjourned to meet at 
its regular term in October at such place as the 
Council shall select in the interval. The following 
is the list of papers read at the several sessions held 
during the week in Chattanooga: 


T. Sterry Hunt, “On the Brown Hematite Ore 
Deposits of the Great Valley ;” W. E. C. Coxe, “ On 
an Experiment with the Wheeler Process of ‘Iron- 
clad’ steel ;” R. W. Raymond, “On the Jenks Cor- 
undum Mine, N. C.; J.A. Church, “On the Heat in 
the Comstock Mines;” J. E. Sweet, “On a New 
Steam-Engine Indicator;’ W. P. Blake, “On Zir- 
cons in the Magnetites of the Unaka Mountains;” 
J. A. Herrick, “ Improvements in the Appliance for 
Venting Molten Steel or Iron from a Casting-Ladle 
or Shoe. 


The papers read by title were the following: 

J. A. Church, “The Mode of Combustion in 
Blast-Furnace Hearths.” P. Barnes, “ Memoran- 
dum relating to the Construction Account of the 
pson Steel Co., Pitts- 
C. Constable, “ Blast-Furnace Ex- 
R. Neilson Clark, 


burg, 1874-5.” 


stone, “ Note on a Deposit of Cadmia in a Coke 


Pittsburg, Tenn.; Thomas M. Carnegie, Pittsburg, ' Furnace.” 


So much time having been given to excursions, 
but little business could necessarily be brought be- 
fore the few short sessions which were held. The 
papers will all be published during the year in 
the Annual Volume of Transactions. 

An excursion left for Rockwood, Tenn., by 
steamboat, Saturday night, arriving at its destina- 
tion late Sunday afternoon. The party here re- 
ceived a most pleasant reception from C. Constable, 
the Resident Manager of the Works of the Roane 
Iron Co., at this point, and after a most excellent 
supper, provided for the occasion by the host, had 
been disposed of, the Works were visited and the 
party shortly after proceeded to Knoxville, reach- 
ing that city by 7 a. m. Monday morning. After 
breakfast the Coal Creek Mines west of the city 
were visited, returning thence by 3 Pp. m. when the 
party broke up and left for their homes by the 
various railway routes. 


CHATTANOOGA, TENN. 





Forty years ago the city of Chattanooga, Tenn. 
was surveyed and divided into lots, and its then 
name of “ Ross’ Landing” changed to its present 
Indian appellation. Ten years afterwards it was 
incorporated as a town, and at the commencement 
of the Civil War in 1861 had attained to consider- 
able importance as a trading point and railroad 
center. In 1851 it was incorporated as a city, with 
a population of 3,500. In 1870 its population was 
6,093, of which 2,872 was white and 2,221 colored. 
In February last a census was taken which gave 4 
total population of 11,488, of,which 7,541 was 
white and 3,947 colored, showing an increase in the 
ratio of the white population double that of the 
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colored. During the war Chattanooga was the 
scene of some of its most memorable battles, and 
the remains of earthworks and trenches, and the 
almost total absence of shade trees over its entire 
area, with the grand old Lookout Mountain to the 
southwest, and Missionary Ridge to the southeast, 
are constant reminders of the stirring events which 
have rendered this now busy valley forever memor- 
able in the country’s history, and which as the 
years go by must increase the desire of ‘tourists to 
go themselves and look upon that wonderful land- 
scape which must be seen to be appreciated. 

The city is laid out in a strrggling, sprawling 
sort of way over a territory that is ample for a 
place of ten times its population. It is therefore 
most poorly served with the conveniences of life, 
and must for years to come be subjected to the 
same discomforts which it now endures. The gas 
is poor and there is very little of it; the water 
rates must be high or the city is sinking money in 
its service, as it takes a great deal of pipe to serve 
a few takers; there are very few sidewalks, and it 


will be a good while before there are many more; | 


there is no sewerage, and the sanitary condition of 
the city is simply disgraceful, when the splendid 
advantages for drainage which it enjoys are consid- 
ered, and the cheapness with which it can be effec- 
ted is taken into account. Shrewd, energetic busi- 
ness men are “ moving heaven and earth ” to induce 
northern capital and northern enterprise to locate 
in Chattanooga, and they point out the inexhausti- 
ble deposits of iron, coal and limestone lying at 
their doors, and tell about cheap transportation by 
rail and water, and figure out immense dividends 
for investments; they do not seem to appreciate the 
standing menace of their filth-laden open gutters 
reeking with the excreta of the colored population, 
and rotting beneath a temperature of 90 deg. in 
the shade for a great portion of the year; they do 
not seem to appreciate the absence of all those 
accessories which make such delightful places of 
residence of the manufacturing towns and villages 
of New England; no church steeple lends the 
charm of its presence to the landscape, and only 
one school house gives any indication of a care for 
the rising population,—and if there is a rising 
population of merry boys and handsome girls at 
all in Chattanooga we failed to notice it, and we 
didn’t even discover a residence portion of the city 
snfticiently covered with handsome houses to war- 
rant much of a youthful population of the better 
classes. The streets were, however, sufficiently 
crowded with colored people — men, women and 
children,—the miserable, squalid, disease-laden 
abodes of whom were on every street, and were 
anything but a cheerful prospect to the northern 
visitor. Now, before we leave this part of the sub- 
ject, we would urge upon the wealthy men of 
Chattanooga the advantages which their city pos- 
sesses for easily and cheaply procuring first-rate 
sanitary conditions, for being beautified and made 
a place of resort on account of the beauty of its 
surrounding scenery and its healthfulness and con- 
venience as a place of residence; and we believe 
that a judicious investment of money on their 
streets and houses would pay liberally in a very 
short time. They should order a topographical 
survey of the city at once, and lose no time in pre- 
paring for a population which its rapidly increasing 
importance as a manufacturing centre will inevit- 
ably tempt to locate within its limits as soon as 
there is a place for them. 

It is as the leading centre of the iron trade in 
the South, that Chattanooga will inevitably rank. 
It is already in the van, and its eligibility as a loca- 
tion for new enterprises is unquestionable. Iron, 
coal and limestone are at the very door, labor is 
cheap, and the numerous railroads centering there 
give such low rates for transportation, that more 
favorable could not be asked. Their present mar- 
kets are in the south, and always must be, as even 





| down the Tennessee — a half day's ride — on one of 
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with all their present advantages for manufacturing 
cheap iron, and with the Cincinnati Southern R. R. 
open, they could not undersell Northern manufac- 
turers in the same trade. 

The river trade is insignificant now. We went 


The capacity per 24 hours, is 25 tons. The furnace is 
12x60 feet. Twenty-six hands are employed. This 
Company have the reputation of manufacturing iron 
cheaper than any other furnace in the United States. 
They have continued in full blast, notwithstanding the 
recent general depression in the iron business. 

WASON CAR FOUNDRY COMPANY. 


The shops of this company are situated in the Fifth 
Ward, corner Fort and railroad crossing. The works 
are very extensive, the shops—five large brick build- 
ings—are well designed for their purpose, and fitted up 
with the most improved machinery. Their favorable 
location to secure all requisite materials, and their thor- 
ough equipment, afford this company every facility for 
the manufacture of railroad cars and all kinds of car 
and locomotive wheels. The works have a capacity of 
four freight cars and fifty wheels per day. A large 
number of men are employed in the several shops. 

The works are controlled by men of experience, who 
founded and successfully conducted similar enterprises 
in the East and West. 

The company was organized in 1873, with a capital 
stock of $200,000. The Board of Directors are: 
Charles Wason and S. M. Carpenter, of Cleveland, 
Ohio; H. S. Chamberlain, H. C. Evans and W. H. Par- 
ker, of Chattanooga, Tenn. The officers are: Charles 
Wason, President, W. H. Parker, Vice-President and 
Superintendent; F. F. Morrill, Secretary and Treasurer. 


CHATTANOOGA PIPE AND MACHINE WORKS. 


D. Giles & Co., Proprietors. Special attention is 
given to the pipe business. Their work is sent through- 
out the Southern States, and compete in prices and work 
with the largest foundries in the country. Their works 
have been giving general satisfaction and their trade is 
rapidly increasing. 

The pipe foundry, at present, has a capacity of 100 
3-inch pipes per day, and a proportionate number of 
pipes of larger.diameter up to 48 inches. When the 
demand calls for a larger supply, a similar pit and oven 
and steem crane will be erected at the other end of the 
foundry, when the production can be doubled, and other 
buildings erected as fast as the increase of the trade 
demands. 


TENNESSEE IRON AND STEEL COMPANY, 


This company was organized June 8th. 1877. The 
capital stock is $35,coo.00. The products are bar 
iron. light Trails and fish plates. The capacity, at 
present, is 3,000 tons per annum. 

Officers :—L. Scofield, President and Manager; J. A. 
Austin, Agent and Treasurer; L. Scofield, jr., Secre- 
tary. 

Board of Directors :—L. Scofield, J. W. McCrath, 
Major Thomaa O'Connor, L. Scofield, jr., J. A. Austin. 

ETNA FOUNDRY AND MACHINE WORKS. 


These works were established in 1875 by Mr. G. W. 
Wheland. Employment is given to about twenty hands, 
Casting is done for machinery, water wheels, etc. At 
these works the celebrated Todd's patent Turbine 
wheels are manufactured, and shipped direct to pur- 
chasers. 





the best steamers,—a miserable, dirty stern-wheel- 
er; there were no passenger accommodations, and 
the cargo wouldn't have sunk a 20-ft. birch bark 
canoe to the gunwale; there was hardly a house or 
a farm clearance in the whole distance, and the only 
natives visible were a couple of lazy “white trash” 
lying under the trees at a landing which was made 
to deliver a few clapboards and a can of kerosene. 
The river runs between ranges of hills rich in min- 
eral wealth, which must some day be worked out to 
the advantage of Chattanooga, and an increased 
river traffic. With the completion of the improve- 
ment at Muscle Shoals a largely increased river 
trade ought to be developed and made permanent. 

The following is a list of Chattanooga's princi- 
pal industries, some of which we visited and would 
like to describe more fully if we had the time and 
space to spare :— 

ROANE IRON WORKS. 


This is the largest industry in Chattanooga. Capital, 
$1,000,000. They manufacture pig iron, iron and steel 
rails. The directors are W. P. Rathburn, H. S. Cham- 
berlain, D. E. Rees, Xen Wheeler and S. M. Winches- 
ter, of Chattanooga; Dudley Baldwin and Mc. Young- 
love, Cleveland, O.; W. O. Rockwood, Indianapolis; 
A. R. Forsyth, Greensburg, Indiana; D. M. Key, 
Washington ; and Abram 5S. Hewitt, New York. 

The officers are: W. P. Rathburn, President; H.S. 
Chamberlain, V. Pres. and Man’gr; H. Clay Evans, 
Secretary ; S. B. Strang, Assistant Manager. 

The present company was organized in 1870 by the 
purchase of the Southern Iron Company's Rolling Mill 
at this place, and consolidating with the Roane Iron 
Company of Rockwood, Tenn. This company has two 
blast furnaces at Rockwood, Roane County, which have 
a capacity of sixty tons of pig iron per day. Furnace 
No. 1, 52 feet stack, 14 feet bosh; No. 2 Furnace, 65 
feet stack, 16 feet bosh. These furnaces are supplied by 
two blast engines, one of make of Greenleaf & Co., 
Indianapolis, 6 feet diameter 4 feet stroke. The other 
made by Thos. Webster of this city, 7 feet diameter 4 
feet stroke. These furnaces furnish employment for 
about 250 men. Their puddle mill, blooming mill for 
steel, and rail mill are under one roof, the building 80 
feet wide and 600 feet long, covered with iron and slate. 
Their steel melting house is 80x120 feet, built of brick 
in the most substantial manner, and covered with iron. 
Their gas generators—12 in number —are under a 
separate roof. The Company have their own foundry, 
machine shop, blacksmith, carpenter and pattern shops, 
suitable for doing all their own repairs, and much of 
their construction frem time te time. The capacity of 
the mills are 30,000 tons of iron, and 15,000 tons steel 
rails per annum. When running full capacity about 600 
workmen are employed. These mills have furnished 
rails during the past year to the Texas & Pacific R. R.. 
Little Rock & Fort Smith R. R., Memphis & Little 
Rock R. R., Memphis & Charleston R. R., Chicago, 
St. Louis & New Orleans R. R., Mobile & Ohio R. R., 
Alabama, Great Southern R. R., Mobile & Montgom- 
ery R. R., Western R.R. of Alabama, Alabama Central 
R. R., Montgomery & Eufaula R. R., Southwestern 
R. R. of Georgia, Ga. Central R. R., Selma. Rome & 
Dalton R. R., Duck River Valley R. R., Nachez, Col- 
umbus & Jackson R. R., East Tenn., Virginia & Ga. 
R.R., Nashville & Chattanooga R. R., and others in 
the country. The rails manufactured by them they 
guarantee equal in every respect to any in the market. 
For the past two years they have been making all their 
rails by what is known as the reheating process. 


VULCAN IRON AND NAIL WORKS. 


The owners of these works are Messrs. J. C. Hasel- 
ton and W. H. Harrison. Mr. F. I. Stone is General 
Manager. The works were put into operation in July 
1877. Since then the demand for their merchant bar 
iron, nails, spikes light T rails, etc., has been such that 
it has necessitated the running of the works upon 
double time. The total capacity is 36 tons of finished 
iron and nails per 24 hours. Twenty-six nail machines 
are kept constantly running, the product of which 
amounts to from 200 to 250 kegs per day. There 
are eight single and one double furnace, five heating 
furnaces and six engines, from 6 to 125 horse power. 
There are employed in the various branches of the 
works, about 500 men. The pig iron used is purchased 
in Chattanooga. 

THE CHATTANOOGA IRON COMPANY. 


The President of this Company is Mr. J. C. Warner, , J gh 
of Nashville, and Mr. Edward Doud is Superintendent, | region, is well garnered and distributed through 
Secretary and Treasurer, P devs furnace was ee the columns of the Chattanooga Daily Times, which, 
ee ra one Bessemer steel, The ry iron is made | since it absorbed the Dispatch has the field to itself, 


from brown hematite, fossiliferous, and specular ore. | and under the vigorous management of its propri- 






PROVIDENCE STEEL WORS, 


The capacity of these works is about 1,500 pounds 
per day of the best hammered cast steel for drills and 
tools. Operations were commenced in January, 1878. 
There are one pudding furnace and three crucible 
furnaces. 


SOUTHERN PUMP AND PIPE COMPANY. 


The Southern Pump and Pipe Company established 
their works in Chattanooga in January, 1874. The 
machinery employed in theit works is of the latest im- 
proved patterns and contains every appliance for rapid 
and perfect work. The capacity of the works, at pres- 
ent, is fifty finished pumps per day, but the Company 
expect this season to add largely to their facilities to 
meet the increasing demands of the trade. Their 
goods are now being sold to all the Southern States and 
nearly all of the Western States and Territories. They 
keep a large force of men constantly at work, and use 
in their business about one million feet of lumber. 
They manufacture and deal in plain and porcelain-lined 
farm pumps, water pipe, patent wood pipe for water 
and gas mains, tubing and pump material, etc. Fac- 
tory and office at Wason Car Works. 

There are also the Oak Leather Tannery, of Messrs. 
J. B. Hoyt & Co., N. Y., of which more hereafter ; the 
Chattanooga Saw Works, the Novelty Machine Works, 
Enterprise Machine Works, Chattanooga Boiler Fac- 
tory, the Chattanooga Ice Factory, besides several 
planing mills and other factories. 


These numerous establishments show the start in 
various industries already made by Chattanooga, 
and the claim it can put forward 4s being the first 
manufacturing city in the South. We hope at some 
future day to visit this section again and take the 
advantage of more time, and a careful inspection of 
everything of interest to do full justice to it and 
its enterprises. At present the news concerning this 
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etor, Mr. 8S. A. Cunningham, may be expected to | TABLE SHOWING THE DISTRIBUTION OF WATER DUR- 


use its advantages to the best purpose in advertis- 
ing the claims of Chattanooga as a field for new 
enterprises. To Mr. Cunningham we are indebted 
for many kindly and fraternal courtesies extended 
to us while in his city. 

In closing we take pleasure in recommending the 
Stanton House, which was the headquarters of the 
Institute in Chattanooga—as being, perhaps, as 
fine a hotel as there is in any southern city, and 
where the tourist to this interesting neighborhood 
can depend upon being well provided for with every 
comfort. This Hotel was erected in 1870 by Col. 
J. C. Stanton, at a cost of $200,000 and has recently 
been remodelled and refurnished and is at present 
under the management of Mr. O. P. Fouts, who is 
endeavoring to maintain his house in first class 
style throughout. The main building has a front- 
age on Market street of 125 by 40 feet wide, with 
an “L” 100x40; it is five stories high, and contains 
100 rooms, including offices, parlors, etc. The base- 
ment floor contains billiard rooms, saloons, wash- 
rooms, etc. On the first floor are the ladies’ and 
gentlemen’s parlors, sitting and reception rooms. 
Every room is light and cheery, well ventilated and 
furnished with all conveniences. Gas, water, bath 
rooms, closets, etc., on every floor. The Tennessee 
River, Lookout Mountain, Mission and Walden’s 
Ridge, the Blue Ridges, Cumberland Mountain, 
are within a short distance. 


THE WATER-WORKS OF AMERICAN 
CITIES. 





FALL RIVER, MASS. 





( Continued from Page 181.) 


Quality of Water—Prof. John H. Appleton, after 
a careful analysis, reported that the water of Watuppa 
Lake contained a total of 1.80 grains of impurities per 
gallon. These impurities were of organic and volatile 
matters 0°84 grains, and of mineral o-96 grains. They 
consisted principally of traces of common salt and sul- 
phate of lime. No nitrates nor ammonia were found; 
neither were there any metallic precipitates formed by 
the aid of sulphuretted hydrogen gas. The hardness of 
the water is 20degrees. The report, on summing up, says 
its qualities “render it eminently suitable for the various 
purposes of a water supply—for drinking, for washing 
for use in steam boilers, and for general manufacturing 
purposes, where a pure and soft water is required.” 

Cost of Works.—The total cost of the works, up to 
January ist, 1878, amounted to $1,381,699.91 ; this 
total is comprised under the following heads: 


Iron Water-pipe account...........+s..005 516,192.28 
EEGUOG BOE soo vn ccc ececvcceceaestéese:s 1,435.82 
Engineering Department............ sees. 55,254.14 
DistriBaen QOOOARE oie 5 iisic bosons eseecion 380,050.72 
Road on Reservoir Lot.......ccsse-escees 52,267.75 
SINE 5 655 64.0. o 8s bb Ube na bens entwces «+ 4,066.80 
Engine House foundations................ 20,757.03 
Coffer Dam and Conduit..........ee.ee0es 8,688.59 
Engine House..... GETS CCAR eee eNO pee 82,197.71 
Engine, Boston... ..000..0ccevccscccccees 39,520.27 
Engine foundation for Worthington Engine. 3,864.96 
Stand Pipe Tower. .....2..22..0005 S68 sea 24,591.08 
Worthington Engine. ..............e0e8 eee 50,371.24 
RRR TERS a vse cc Be ctebces deecs 39,204.15 
ESC CE TERT oR CTH Peete 22,040,40 
Dwelling House and Store-room........... 21,607.13 
Boiler House addition...........e..0e0005 6,041.26 
Service Pipe account ......... ave vedees ous 42,219.64 
SOR Wallen ccc dssccccecccccecesctaceceses 5,838.39 
Management and Repairs. .........seeee0. 6,490.55 

$1, 381,699.91 


The average price paid for cast iron pipes, including 
special castings?delivered, up to Jan’y Ist, 1875, was 
$54.19 per ton, or ranging between $42.91 and $58.69 
for straight pipes, and from $64.29 to $95.20 for the 
special castings. In 1875, $40.88 per ton of 2,240 lbs. 
was paid for straight pipes, and $68.42 per ton for 
special castings. The average cost per ton, 2,240 lbs., 
of straight pipes and special castings for 1877 wes 
$28.61, delivered. 

The following table shows the relation between the 
annual cost of maintenance of the water works and the 
anaual revenue from 1874 to January Ist, 1878. 
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Quoting from Mr. Rotch’s report, in explanation of 
the above table, he says: ‘It also shows the cost of 
pumping 1,000 gallons, with all the items that make up 
this cost. The amounts given as the cost of fuel are 
the amounts actually paid for fuel during the respective 
years, but do not show the actual value of fuel burned 
during those years. For instance, the amount of coal 
bought in 1877 was about 505 tons, but the amount 
burned during the year was about 585 tons. 

“The amount of coal on hand Jan’y 1st, 1877, is esti- 
mated to be about 375 tons, valued at $1,850. 

“It will be noticed by the table that the works have 
been conducted much more economically during 1877 
than during any previous year. The expenses of the 
departments of engineering, the Water Registrar, and 
that of pumping are considerably less than any for- 
mer year, so that the revenue received for water exceeds 
the cost of management and repairs by $39,095.78. 
The cost of extensions of main pipes—$14,953.75—and 
of service pipes—$7,679.81—is not included in the 
table, but even including these two items, the receipts 
from all sources during the year have exceeded the total 
expenditure of the Water Department by $21,533.74. 

“The total annual cost of the water works, including 
the interest on the bonds, was 43.73 cents per thousand 
gallons pumped in 1874; 32.79 vents in 1875; 31.14 
cents in 1876; and only 26.54 cents in 1877.” 

The following table, it will be observed, gives the 
quantity of water pumped during each month of the 
year 1877, the number of service pipes put in, the 
number of inhabitants of the city and consumers of 
water therein, and also the number of gallons actually 
supplied to each consumer fer diem as well as the esti- 
mated quantity fer capita of inhabitants, The total 
amounts and averages under the above heads for previ- 
ous years are given at the foot of the table. The two 
most prominent features displayed by the figures, are 
the small average consumption fer capita of inhabi- 
tants—equaling an average of 26.08 gallons—and the 
difference in the quantity of water pumped during the 
winter and summer months. With regard to the first 
question, the quantity is much smaller than either 
experience or practice establishes as sufficient for the 
general needs of a growing city, and one would be led 
to infer that Fall River was inadequately supplied ; but 
the table shows that more than two-thirds of the 
inhabitants are water-takers, and as water is an inex- 
pensive necessity, the result may be due to careful use, 
and not useless waste, as in most cities. Again, con- 
trary to the experience of the great majority of cities 
supplied with a water works, we find that the quantity 
of water pumped during the summer months excceds 


that of the winter time to quite a considerable extent: 
the reverse is very generally the case, and it is needless 
to repeat the various causes always assigned for this 
excess. Fall River ascribes its economical and success. 
ful working in the above matters to the liberal use of 
water meters, and the Water Department has adopted 
the policy of encouraging their use in all directions. 


ANNUAL CosT OF MAINTENANCE AND REVENUE. 
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Total number of gallons pumped in 1874, 185,116,305. Average 
head, 148.80 feet. ; 
Total number of gallons pumped in 1875, 296,007,606. Aver- 

head, 152.51 feet. : 

“er otal number of gallons pumped in 1876, 387,119,520. Aver 
head, 177.32 feet. : 
‘otal num of 1 pumped in 1877, 428,364,283. Av- 

erage head, 187.49 feet. 
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PARIS EXHIBITION. 


[From our own Correspondent.] 





Paris, May 28, 1878. 
Eprror ENGINEERING News: 

I have recently arrived here, and as my stay may be 
of some duration it will afford me great pleasure to 
comply with your request, and send you an occasional 
letter. The Exhibition is at once so vast, that to sum- 
marise the whole would require more space than you 
are likely to be willing to devote to the matter, and 
more time and study than I am in a position to Lestow 
on the subject. The Exhibition although unfinished, 
may now be considered as an accomplished fact, and is 
at once a credit to the nation, which only a few years 
back was thought to be irretrievably shattered by for- 
eign war and internal discord. This peaceful undertak- 
ing has certainly been born in trouble and nurtured in 
adversity. Firstly, civil war and revolution threatened 
to strangle it in its birth, then the @usso-Turkish war 
tended to arrest its completion, and now wars and 
ramors of war are causing much uneasiness in the com- 
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mercial world, and must, to some extent, have a 
depressing influence on its welfare. I can yet assure 
you that such influence is perfectly latent, and that, to 
all outward appearances, the undertaking is an entire 
success. The main building in the Champs de Mars 
is completed, and the exhibits in working order, the 
exceptions being a few pieces of heavy machinery, 
which, in another week will possibly be in full swing. 
Many annexes are yet hardly commenced, and this it is 
which gives the appearance of building operations being 
carried on all over the ground. The palace in the 
Trocadéro and its fountains or cascades, as well as 
the facades of the main Exhibition have been so well 
illustrated and described by the English and American 
press that I am relieved of the somewhat arduous duty 
of endeavoring to convey in writing the appearance 
and principles of construction of these magnificent struc- 
tures. As a preface to my future remarks, I think it 
well to devote a few lines of warning to intending 
visitors to the French capitol. Both Americans and 
Englishmen are looked upon by the proprietors of 
hotels and cafés as fit subjects on which to exercise 


fore an object of interest to ascertain if there is not a | ders were that the impact could be reduced at the be- 
feasible way of overcoming the difficulty without in- 
creasing the first cost. The writer believes there is 
such a way—though of in the line of cast-iron pipe. 
The remedy he would propose would be to use wrought 
iron riveted pipes of any desired strength (to meet re- 
quirements of pressure and to provide proper factor of 
safety) the which when properly lined and coated with 
hydraulic cement mortar gives an extremely reliable pipe 
and one absolutely free from auy constriction of bore. 
When first introduced this kind of a pipe was crude in 
construction—difficult to tap safely, and one not always 
certain and reliable in use. 

Improved methods of construction and tapping have, 
however, been introduced with what result will be de- 
monstrated by the annexed report which has been fur- 
nished by the Company interested. 

MAINTENANCE REPORT FOR 1877 (SO FAR AS RE- 
PORTS HAVE BEEN RECEIVED) oF IRON AND 
CEMENT PIPE AS IMPROVED. 




































































ginning of the stroke by having a small piston with a 
high pressure, and a large piston with a low pressure 
per square inch; and that the range of temperature 
could be reduced through which any single cylinder 
passed, by admitting high-temperature steam into one 
cylinder, and a lower temperature steam into another. 
Those reasons were undoubtedly increased, in a large 
degree, if the pressure and the temperature of the steam 
were increased ; and if engineers were driven to the use, 
for general purposes, of two cylinders for the presnt 
pressure, how much more would they be driven to the 
use of three or four cylinders for very much higher pres- 
sure? With regard to the single-crank engine, the Au- 
thor had found no difficulty in dealing with it. Any 
one who went into the engine-room of a steamship 
fitted with a two-cylinder engine and two cranks, was 
struck by the fact that a large amount of space above 
the engine was apparently wasted, having no other use 
than that of ventilation. The Author, he believe 1, was 
the first engineer and shipowner who attempted to re- 


























gis 3 § as duce that disadvantage. By the engine with two cylin- 
their swindling propensities—and take my assurance} woe works. & | 23 =. s3 a3 ders placed vertically one above the other, and working 
for the fact, that no quarter is given after once in their 3 $3 Ge ts oa with a single crank, he had reduced the amount of space 
power. | Why! some of the principal hotels are charging 3 2 Pe r o ae necessary for a given HP., and had also, he believed, 
as much as 15 and 18 shillings a night fora small room "TT iva: me T fe reduced the weight of the engine to a slight extent, at 
on the 4th and 5th floors. My advice to all who intend | Portland, Maine ...| 41 292.15 265" the same time increasing the cargo-carrying capacity of 
coming to Paris, is to make their arrangements by letter Cambri Ce _ 3 ro Siete the ship. At one place with which he was acquainted 
before arriving, and to buy a good guide as soon after | Rome, N. Wicaienss 2 o | 45 100 Ibs. Per | in the North of England that method was coming more 
as possible. Galignani’s Paris Guide for 1878 may be 10 6 6.00 |,301bs. per and more into use. He had called attention to the 
obtained in most shops for five shillings. It is a con- Nerwi, Be dtoneest. 9 | 265.32 |* s60°} “* inch. | matter, hoping that the Author would be able to say 
venient size for the pocket, and is nicely bound in Went > 7 4 " o oo something as to the amount of gain secured by the use 
cloth, Little is said about hotels simply because they | Goshen, N. Y......| 5 6 9.70 |“ 120 of those engines. With reference to the indicator, in 
are not to be depended upon, but its general informa- Piymouth, Maes a a on a > face of the facts that the Admiralty had entirely abolished 





tion, concerning cabs and omnibuses and the different 
means by which the environs of Paris may be reached, 
is very complete. It gives a plan of Paris and an his- 
torical account of the town, its churches, columns, pub- 
lic buildings, and laws affecting British and American 
residents. It likewise contains a map of the Exhibition 
and a short description of the undertaking. Its price, 
or in fact the price of any good guide may be saved in 
the first day’s traveling as, to the uninitiated, getting 
about will be found expensive ;—yet in no town are cabs 
and omnibus fares more reasonable. One may travel 
in a cab from one side of Paris to another for a franc 
and a half, and four-doire, and all over Paris in a 
tramway or omnibus for 3d. A passenger, riding inside 
either of the latter vehicles is entitled to a ticket of 
“correspondence,” which will take him free in any 
other ’bus, providing he make no break in his journey. 
In the matter of restaurants, those on the grand boule- 
vards are to be avoided, or the weary traveller will find 
that he has to pay 2% or 3 dollars for a very indifferent 
dinner. I should advise a stranger to make for the 
Maison Bruneaux, at the corner of the Rue de Rivoli 
and Rue des Pyramides, where he will obtain a well- 
served breakfast for 2 francs, and dinner for 2% francs, 
a small bottle of wine being included in the price of 
each meal. If something more economical is required, 
the restaurants of Duval, which are widely distributed 
throughout the town, may be entered without fear. I 
have thought it well to make these few remarks touch- 
ing cheap living, as by experience I can testify that it is 
very difficult for a stranger to obtain anything in Paris 
at the present time at a reasonable rate, and that in nine 
cases out of ten an Englishman or an American not 
knowing Paris will be charged 2 dollars for what a 
Frenchman pays something less than fifty cents. 
C. GRAHAM SMITH, 


Total length 177 miles. Total amount $744.04. the term “nominal HP.” and purchased the whole of 
their machinery for the Royal Navy upon the criterion 
of indicated HP., together with the specification of pro- 
portions, and that Lloyd’s committee had issued a circu- 
lar to the chief marine engineers of the kingdom, asking 
their opinion upon the question of nominal HP. and the 
mode of calculating it, because they found that a great 
many shipowners overrated or underrated, according to 
their commercial requirements, the nominal HP. of their 
ships, it was startling to find the Author saying that 
indicated HP. was acriterion of no value in the purchase 
orcomparison ofengines. He ventured to think that if, 
with the indicated HP., there was a strict specification 
of proportions and sizes of parts, that would afford a 
very excellent comparison between engines of different 
powers and different types. There was one important 
remark in the Paper with reference to boilers. About 
four years ago the late Mr. Ward Hunt aroused the 
deepest consternation as to the state of the boilers in the 
Royal Navy, which he had said were decaying rapidly. 
It was, he believed, an admitted fact that the lives of 
boilers with modern compound engines and surface con- 
densers in the Royal Navy had been much shorter than 
the lives of those of the old low-pressure type. In con- 
trast with that the Author, a gentleman of great experi- 
ence, had come forward and stated that the boilers in 
the mercantile marine lasted as long now as ever. He 
huped he would be able to state why there was such a 
marked contrast in the two cases. A comparison had 
been made by him between marine and locomotive 
boilers. He stated that a boiler of the locomotive type 
would be allowed to carry passengers working at a pres- 
sure of 120 Ibs., but that, if the same boiler were on 
board ship, 70 Ibs. pressure would be the utmost allowed 
by the Board of Trade. Taking into consideration the 
surrounding circumstances, the contrast was not a vio- 
lent one. The boilers of a ship were sometimes under 
steam for forty or forty-five days; but a locomotive 
boiler, after being under steam for seven or eight hours, 
was sent into the shed and inspected. Again, the chief 
engineer on board a sea-going ship did not, as a rule, 
possess the same attainments as a superior officer of the 
locomotive department of a railway. He was aware 
that the examiner-in-chief of engineers was doing his ut- 
most to increase the technical knowledge of sea-going en- 
gineers, but notwithstanding all his efforts, the scientific 
attainments of those men were not great. Locomotive 
boilers, moreover, with regard to the generation of 
steam, were much more under control than marine 
boilers. In shutting off steam from 4 locomotive engine 
the blast was stopped, and the generation of steam was 
practically stopped, or at all events reduced to a large 


As this is a matter of great importance the writer 
would invite comparison of the above with works con- 
structed of cast-iron pipe under akin conditions. His 
own observations would lead him to the belief that the 
maintenance cost above shown is less than it would be 
on cast iron pipe laid similar periods of time and 
under similar pressures. 

But there is the great additional advantage of the cer- 
tainty that pipes so constructed are absolutely free from 
tuberculation and so have always the same delivery ca- 
pacity. They possess, also other incidental advantages 
«s—in purity of water delivered, and in superior exemp- 
tion to liability of damage from frost. In connection 
with the above there is an item of much interest in the 
communication from Professor Silliman (embraced in 
the able paper recently published by you of Mr. Bail- 
lairgé, Engineer of Quebec Water Works) in which the 
Professor states that “the passage of water through cast 
iron pipes prepares it for a more speedy and certain ac- 
tion on lead ” hence adding to the risks of lead poison- 
ing always taken by consumers using lead service pipe 
and on their house plumbing. The water in its passage 
through cement protected pipe could not be made more 
potent for evil. G. F. 


REVIEW OF THE PROGRESS OF STEAM 
SHIPPING DURING THE LAST QUARTER 
OF A CENTURY.* 





BY ALFRED HOLT, M. INST. C. E. 


Continued from page 184. 
DISCUSSION. 

Mr. FLANNERY thought the Paper a very important 
one, as dealing with a wide subject, and expressing the 
opinions of a gentleman of high reputation as a marine 
engineer; but he thought that, if the Author had given 
some of the reasons on which he had founded his theo- 
ries, members who came to learn would have learned 
even more. With regard to compound engines, the Au- 
thor appeared to admire greatly the design and _ bold- 
ness of the Americans, and thought the single-cylinder 
engine might be more economical and suitable for 
general purposes than those in which expansion was 
conducted in two cylinders; but he had shortly after- 
wards expressed an opinion that higher pressures must 
eventually take the place of those at present in use. 
There seemed to be difficulty in reconciling those two 
statements. The chief reasons for adopting two cylin- 


*Krom Proceedings of the Institution of Civil Engineers, Lon- 
don, Eng. rw 





WROUGHT IRON CEMENT LINED PIPE. 





Editor ENGINEERING News : 

As the subject of the tuberculation of cast-iron water 
pipe, and the consequent diminishment of delivery ca- 
pacity both by constriction of area and by enhanced 
frictional resistance, is one of great interest, I venture 
to write you on the matter, particularly as the coating 
of cast-iron pipe with Dr. Smith’s preparation while 
proving somewhat palliative, has failed in assuring the 
absolute prevention which had been hoped for. Many 
engineers recognizing this as a proven fact see no way 
out of the difficulty except by laying larger cast-iron 
pipe at first than the requirements would otherwise de- 
mand, thus enhancing the first cost of works without 
reaping any commensurate benefit. It becomes there- 
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extent ; but there was no such means of reducing the 
generation of steam in a marine boiler. He could not 
conclude without paying a tribute of respectful admira- 
tion to the manner in which the Paper had been written. 
It did not contain a single allusion to the way in which 
the Author himself had contributed to the progress to 
which he had referred. Knowing the value of his con- 
tributions, not only as an engineer, but as a ship owner, 
the meeting could not but feel that he had acted both 
modestly and wisely in not referring to the matter at 


all in his Paper, 


Mr. T. GRAY observed that the Paper raised ques- 


tiins of the greatest importance to commerce, and 
therefore of vital interest to the chief commercial coun- 


try in the world. The Author himself had played no 


unworthy part in contributing to that greatness, aud his 
own fleet of steamers—should he say in consequence or 
in spite of the interference he condemned ?—now floated 
as one of the nations proudest evidences. No one was 
more competent than the Author to fulfill the duty that 
he had imposed on himself. He quite concurred in the 
remarks of Mr, Flannery with regard to the extreme 
modesty of the Author, who had prepared for the 
archives of the Institution a statement which would be 
referred to centuries hence, when what was now too near 
to be appreciated at its full value would have passed 
into history, The Author had given prominence to the 
name of Elder, and thus paid a tribute to the memory 
oi one whom all acknowledged as the greatest leader in 
a most remarkable reformation of the steam-engine. 
He did not propose to follow the Author through his 
Paper, but would confine his observations to two of its 
features: first, that which had cast doubt upon the 
wisdom of State interference with the concerns of daily 
life; and, secondly, that in which the Author prayed 
the Council of the Institution to use its powers of inter- 
cession between the Board of Trade and that part of 
the British public whose business or pleasure compelled 
them to ‘‘ go down to the sea in ships.” He was entire- 
ly at one with the Author in his views concerning the 
unwisdom of interference with the details of the con- 
struction of ships—especially when, as in the present 
case, that interference lessened, and perhaps destroyed 
in foto the responsibility which ought to rest on the 
shipowner. He did not think that the way to insure 
safety was to remove responsibility from any one, but 
that the very reverse of that method should be adopted. 
The question resolved itself into this, not only with 
regard to ships but with regard to all industrial occupa- 
tions: Was the State to become mother and nurse and 
keep industry in swaddling clothes, or was it to be chief 
policeman and to punish evil-doers? Twelve years ago 
he had expressed his views on the subject in a Paper 
read at the Society of Arts, and those views then and 
subsequently expressed had led the Author to assume 
that regulations, which were framed solely with a view 
of carrying into effect a trust imposed on the Board of 
Trade by the nation, were fraiwed with the unworthy 
and ridiculous motive of proving the exceeding irkfulness 
of inspection. He hoped that the Author would, on re- 
flection, give the framers of the rules credit at least for 
honesty. The observation he had made on that point 
was the only unkind act he had known him to commit. 
He knew no one inside or outside the Board of Trade 
who did not regard the excessive details with disfavour. 
He was at one with the Author in his wishes. He took 
his place in the same boat‘with him, and trusted that, 
by pulling together, they would come to some common 
understanding. He wished to remark, that the legisla- 
ture by express enactment required the Board of Trade 
to certify that boilers of steamships were safe for twelve 
months, and to fix the working pressure: and that the 
instructions of the Board as to the strength of boilers 
were founded on the teaching of the late Sir William 
Fairbairn and Professor Rankine. It was*not the 
Board of Trade that was attacked when it was stated 
that boilers should not have the factors of safety of 8 
and G: it was those professors and their disciples. They 
had been taught that boilers ought to have factors of 
safety of 8 and 6; and if the Institution and the Author, 
ora ny competent authority would tell the Board of Trade 
and the nation that the teaching of Fairbairn and Ran 
kine was wrong, and that those factors were no longer 
necessary, he had no doubt that the Board of Trade 
would be able to alter their instructions. 

Mr. THORNYCROFT desired to make a few remarks 








on the comparison of single engines with engines hav- 


ing more than one crank. When two cylinders were 


placed one above the other, they were, for his purpose, 


single engines. The Author had laid stress on the 


value of single engines, but had not shown in what 
their economy consisted. As ashipowner he was not 
interested in the indicated HP. of engines, but in how 
far the engines would propel. the ship with a certain 
amount of coal. Mr. Thornycroft believed that Mr. 
Froude was now bringing out a dynamometer by means 
of which the work done in the screw shaft might be 
accurately estimated; and when it became the custom 
to measure the power of the engines by the work actu- 
ally available in the screw shaft, it was probable that 
the Author's estimate of the value of indicator dia- 
grams might be more general. He did not think that 
the Author intended to discourage the use of the indi- 
cator; but he understood him to refer to short-stroke 
engines having great weight on the journals. When 
there was a pair of engines, the crank shaft being some- 
what flexible compared with the frame, the forward 
engine not only exerted a pressure on the journals of 
its own bearings. but, by the twisting of the after crank 
pins, a great strain was also thrown sideways on the 
after journals, and it has been shown that the amount 
of power delivered to modern war ships was only a 
small percentage of the work done by the steam in the 
cylinders. In the American paddle steamers the hulls 
were too shallow to be of favourable form for easy or 
economical] propulsion, so the engines must give a high 
duty in work done on the ships to give the favourable 
results stated by the Author. He considered that the 
small crank pin, single engine and valve gear working 
with a very small friction, might be taken as contribut- 
ing greatly to the high efficiency. His object in rising 
had been to direct attention to the important bearing 
Mr. Froude’s dynamometer had on the subject of the 
Paper and to express his conviction of the great value 
of so perfect an instrument for measuring the available 
power for propelling a ship. 

Mr. T. W. TRAILL said the remarks in the Paper, as 
to boiler purposes, were of such a nature that it was to 
be regretted that more facts and less general imagina- 
tive ideas had not been stated. This would have been 
fairer to all parties, as the objections could then have 
been answered, and every one would probably have 
been more benefited by the discussion which would 
have arisen. Engineers had frequently lofty flights of 
imagination. Their grand ideas might take various 
forms and might be instructive and useful, and it would 
seem desirable that this should be so; but although 
these ideas might be novel, unless they could be estab- 
lished by facts, they would probably not do much to 
reward their Author or benefit those interested in 
engineering matters, and this, irrespective of whether 
or not the interest of the author arose from a love of 
his profession, or from the fact that he was in a pecuni- 
ary way connected with engineering, or what was of 
more consequence, be the means of saving life. He 
would then merely state a few facts, as such were with- 
out doubt what in the present case would seem to be 
desirable, and he could only remark, that if the press- 
ures alluded to by the Author were obtained by any- 
thing like the method which he had on a former occa- 
sion advocated in print, that the most recent experi- 
ments on the bursting strength of actual boilers most 
clearly showed that the real strength of the boiler was 
not that which would be attained by adopting the ideas 
of the Author, so far as Mr. Traill was in possession of 
them. The two cases which he should allude to were 
circular boilers, one of them 11 feet 6 inches in diame- 
ter, in which the percentage of material left in the plate 
was 56, and thickness of plate at fracture 11-16th inch; 
and one of 11 feet 3 inches in diameter, in which the 
percentage of materials left in the plate was 53, and 
thickness of plate at fracture 4 inch. As they both 
went by the plate giving way he would not enter into 
any more details. The first actually burst at a pressure 


f of 395 lbs., the second at 230 Ibs. Now he would ask 


the Author if he would state the factor of safety he 
would adopt, and whether he still admitted that it 
might be taken as a postulate that six was a proper 


factor for a boiler, as the boilers in the cases Mr, Traill 


had given, would, by the Author’s ideas, have had fac- 
tors of safety of about 5.9 and 7.1 respectively, whereas 








In one case the boiler burst within 7-1oth Ib., and in 
the other case 3-roth Ib., of what the calculation by 
book showed they ought to have burst, and however 
much the author might object to the method, he main. 
tained, that up to that time there was not a more correct 
one. Adopting the plan advocated by the Author in a 
Paper issued some time since, it would be found that, 
in the first case, the calculating bursting pressure would 
be about 298 Ibs., or 52 per cent. above the actual 
bursting pressure, and in the second case it would be 
about 426 Ibs. or 85 per cent. above the actual bursting 
pressure. Further comment on such a method would 
be unnecess2ry. The apparent discrepancies in the 
two cases arose from the fallacy in the method advo- 
cated by the Author. Hecould state more facts, but 
the figares which he had given most clearly proved that 
the principles Jaid down in the book which was found 
to be not unassuring were based on facts and not on 
fiction, and in dealing with steam, engineers were not, 
he held, justified in dealing with anything but facts. 
Mr. D. Mac Iver, M. P., said that for many years he 
had been interested in shipping as a steamship owner, 
and he took pride in steamships, not merely for what 
they made in the way of profit, but in a mechanical 
point of view. The Paper in all its essentials deserved 
the approval of those who had had an extensive experi- 
ence of steam shipping, but there were a few points in 
it on which he differed from the author, and some other 
points which he thought were not quite so exhaustive 
as the author apparently intended them to be. He had 
no desire to defend the Board of Trade in everything ; 
he knew that they were not always right, but he 
thought that on the subject of boilers the author was 
still further wrong. He would ask what had been the 
result in those vessels in which the Board of Trade 
standard of efficiency had been departed from? He 
wished to mention the case of four vessels, two of 
which belonged to personal friends of his; in the third 
he was himself at one time a part owner; the fourth 
was a tug, whose owner he did not know. Three of 
those vessels had Board of Trade certificates, and as 
long as they possessed them they went safe; but a time 
came when, according to the Merchant Shipping Act of 
1876, vessels were allowed to carry twelve passengers 
without that certificate, and when the people who had 
the management of those vessels thought they might 
disregard the Board of Trade conditions in reference to 
boiler pressure. In each case there was an explosion, 
with serious loss of life. The conditions under which 
locomotive and marine boilers worked were (as had 
been pointed out) very different. The marine boiler 
went away for a long time; ships did not carry too 
many engineers; and, owing to sickness and other 
causes, a boiler might be in charge of less competent 
hands than the owner intended. He thought that the 
margin of safety should be larger on sea than on shore. 
His principal object in rising was to ask for the sup- 
port of the Institution of Civil Engineers with reference 
to matters of legislation. In the House of Commons 
there were very few persons who had any practical ac- 
quaintance withthe management of steam shipping. 
On the Conservative side he was absolutely the only 
steam ship owner, other than limited liability proprie- 
tors, and those on the Liberal side could be counted on 
the fingers of one hand. He thought that recent legis- 
lation, however well intended, had really proceeded very 
much in the direction illustrated by Mr. Gray’s speech. 
The Board of Trade, it was quite evident, entirely 
failed to realize how far they might usefully supervise 
matters connected with shipping ; and, without having 
any intention of doing so, they seriously troubled har- 
assed, and annoyed the ship owners of the kingdom. They 
left undone many things which they ought to do, and 
busied themselves in matters which would be better let 
alone. The duties of the department had far outgrown 
the machinery which had those duties to perform. The 
Beard of Trade attempted far too much, and there was 
not sufficient separation between the executive duties 
connected with shipping and those connected with rail- 
ways. Shortly before the close of last Session he had 
given notice of his intention to ask the House of Com- 
mons as early as possible to consider whether they 
should not appoint a select committee to inquire into 
the duties of the Board of Trade aiid into the opera- 
tion of recent statutes. If that view had the support 


the real factors of safety were 3°9 and 3°8 respectively. | of gentlemen present, he thought that they should do 
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something to shape public opinion outside. A few 
steamship owners in the House of Commons could not 

do much unless they were known to be backed up by a 

strong outside feeling. He desired to speak with the 

greatest respect for Sir Charles Adderly and Mr. Stan- 

hope, but yet one could not help remembering that 

those gentlemen came into their present positions with- 

out any special training in regard to the practical details 

connected with shipping, railways, or machinery, and 

that they inherited the mischievous Board of Trade 

policy made for them by hon. gentlemen on the other 

side of the House. Whether under the present or the 

late Government, he thought that the Boaid of Trade 

department, had distinctly “ gone off the rails.” Toa 

great extent it had driven trade out of the country. It 

was not possible that all the carrying trade could be 

done by first-class ships. Second-rate sailing vessels 

were really necessary to the country’s prosperity, and 

had been displaced to make room for foreign shipping ; 
and that which was true of sailing vessels was becom- 

ing more and more true every day of steamers. There 

was not the slightest reason why it should be so. It 
was not so much new laws that were wanted asa re- 

organized Board of Trade; and there would be no 
great difficulty in procuring that if it were asked for 
strongly by the public. The present position of matters 
was this. There was no reasonable supervision, including 
alike the British ship owner and his foreign competitor, 

but the British ship owner—and he alone—was over- 
whelmed with useless annoyances; and the Board of 
Trade capped these with their theory that disasters were 
to be prevented by threats of punishment. In regard 
to the prevention of disasters by punishment for alleged 
misdemeanour, the ship owner who understood his 
business and gave personal attention to it was at a dis- 
advantage as compared with the “ limited liability man” 
and the man who did not understand his business. All 
practical men knew that there was not a railway in the 
kingdom, and hardly a steamer, that had not some de- 
fects, and it was in the careful watching of these defects, 
or supposed defects, that good management consisted, 
Accidents, in spite of every precaution, would some- 
times happen; and if a vessel was unaccountably lost, 
it might not be easy for practical engineers and ship- 
owners to get into the witness-box and prove their inno- 
cence. Their very carefulness might tell against them. 
He thought ¢hat the Board of Tiade had done a great 
wrong to every practical ship owner and engineer, put- 
ting him in a position of personal danger that the ig- 
norant man was not made to share. Shipowners deserved 
better treatment than that. The practical men who had 
helped forward the progress of steam shipping dur- 
ing the last quarter of a century were not quasi-crim- 
inals. They ought to be allowed the credit of wishing 
to do right, and should not be discouraged from giving 
personal attention to their business by such legislation 
as had of late years been adopted. 

(To be continued.) 
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STREET PAVING IN PARIS 





The following statement was prepared by the Chief 
Engineer of Ponts et Chausseés for the information of 
the Paddington Vestry :— 

Granite paving does not exist in Paris, and that in 
porphyry is being abolished. The stone almost exclus- 
‘ively adopted is a hard sandstone, which is used in the 


gorm of a rectangular parallelopipeds (cubes) of = 


x 0.16, the depth of the sand on which the stones are 
placed being 0.20 below the level of the street. The 
materials which compose a macadamised road vary ac- 
cording to traffic. The foundations of streets sub- 
jected to excessive traffic, such as the Boulevards, are 
formed of two beds of stone of small dimensions 
(o™.06, at the most on the face of each stone); the first 
or upper bed is in porphyry of a thickness of 0.15, and 
the lower bed consists of a kind of gravel of the same 
thickness. These rest directly on the ground, and are 
bordered by the channelling. In order to facilitate foot 
traffic, crossings are constructed at certain points, es- 
pecially where streets intersect each other. These 
crossings are made generally of asphalte. 

For a long time past mastic asphalte, or pitch, or bi- 
tumen has been discontinued. Natural rock asphalte, 


compressed by heat, is the only material now used. 
With some exceptions the asphalte has been laid upon 
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a bed of mortar of hydraulic lime of 0.10 in thickness, 
but it has been found that Portland cement is far pref- 
erable. The thickness of the asphalte after being 
compressed is 0.05, but in the less frequented streets a 
thickness of 0.04 is sufficient. 

Of wood pavements, of which trials have been made 
on a large scale, that of Norris or the Improved Wood 
Company has answered the best. The blocks are com- 
posed of pitch pine, and are placed on a double floor- 
ing of the same material. Consequently in this state- 
ment, the following four modes of paving will be dealt 
with, viz.: 

1. Paving in hard sandstone of small pieces. 
2. Macadam, composed of porphyry and gravelly 
pebbles. 


3- Compressed natural asphalte. 
4. Improved wood paving. 


OBSERVATIONS RELATING TO STREET PAVING. 


The cost of constructing a square yard of paving is 
as follows, viz.: 


™ ¢ 
For sandstone procured from l’'Yetta.......... 17 50 
For porphyry and pebble gravel....... .... ‘oF? 2 
For compressed asphalte of 0.05 in thickness..16 50} 
For the improved wood paving...........+... 25 0 | 


It is impossible. to state accurately the cost of cleans- 
ing, but in general asphalte costs less than wood, and 
wood less than the ordinary pavement, and the latter 
is cheaper as regards cleansing than porphyry and pebble | 
gravel. 

The yearly cost of maintenance, including payment 
of first cost by instalments, is as follows: 


ff 
For ordinary pavements....... esol O 
For porphyry and pebbles ........ 7 20 
For asphalte .......ccccsccece +..I 30 for streets. 
- 7 Cb ce eeeccseeesccocce 2 o “ crossings. | 
FOE WOOO co cvecccccccdemes prensa ae 


As regards the last mentioned pavement, it must be 


Company), in entering into the last contracts with the 
city of Paris, has undertaken to maintain such paving 
at the rate of 1.50, that is to say, at much below half 
the actual cost, as proved by experience. 

The wear depends upon the nature of the traffic, 
state of the weather, the gradient of the streets, etc. 
In a level road the resisting power or traction averages : 


40 lbs. per ton on ordinary paving. 


60 * “ on porphyry pebbles. 
= ° - on asphalte. 
i = on wood. 


If the road is not level, a kilogramme or 2 lbs. must 
be added or deducted for each millimetre of inclination. 

The ordinary pavement lasts about twenty years. In 
each arrondissement one or two gangs of workmen are 
always occupied in keeping the same in repair. Im- 
portant repairs, such as re-laying and re-dressing are 
done by the contractors to the city of Paris. The 
roads much frequented require repairing nearly every 


supervision, and the workmen belonging to the admin- 
istration take care twice in each year to have all holes 
properly filled in; by the adoption of this plan great 
durability is secured. . For the price which is paid to 
the contractors for asphalte paving they must make 
geod all defects—in other words, they have to renew 
once in each year about two-fifteenths of the whole 


observed that Mr. Norris (Improved Wood Paving | 


six years. The paving in porphyry requires constant | 


porphyry and gravel produce the most mud ofall. Wood 


produces less dust than asphalte, and asphalte less than 
ordinary pavement; porphyry and pebble gravel pro- 
duce the most. Asphalte is impermeable, and the or- 
dinary pavement absorbs less than the porphyry ; as to 
wood pavement, notwithstanding any defects therein, 
no complaint has ever been addressed to the adminis- 
tration touching its sanitary condition. Porphyry pave- 
ment never decomposes, neither does the sandstone. 
Gas escaping from underground pipes renders asphalte 
soft and spongy, and moisture under its surface injures 


| it. Wood suffers to a greater extent from these causes, 
| and is also liable to rot away, especially in small by- 


streets where there is but little current of air. Water 


| evaporates pretty quickly on asphalte, iot so much on 


sandstone, and still less on porphyry. Wood absorbs 
moisture readily, and is preserved thereby. 

Wood deadens the sound most. Macadam and as- 
phalte are both noiseless to an extent. Sandstone pave- 
ment produces more noise than any other kind of pave- 
ment. From the foregoing remarks, it must be obvious 
that the noisest pavement is the most injurious to 
health. 

Wood and asphalte produce but little vibration ; 
granite causes vibration, especially during the winter 
months, when under the influences of moisture, the mud 


| accumulation being soft, the stones rub against each 


other and pulverize. The vibration of ordinary pave- 


| ment is such as to shake the houses abutting upon the 


road, and it is only owing to the incompressibility of the 
sand that the stones disturbed by passing vehicles are 
not shaken out of position. 

There is but little wear and tear on asphalte; very 


| little on granite; a great deal on ordinary pavement ow- 


ing to the jolting it causes to the carriages; there is 
very jittle wear and tear on wood. Horses are sub- 
jected to most strain on asphalte, on account of there 
being no foot-hold. They are subjected to much less 
strain on the ordinary pavement than they are on the 
granite ; the dust on the latter pavement is prejudical to 
health ; there is very little wear and tear on the wood. 
Persons travel with mgre comfort on asphalte than on 
wood, and with more comfort on wood than granite, 
and much easier on granite than on ordinary cube pave- 
ment. 

Under the head of safety, the granite occupies the first 

| place, then the ordinary cube pavement, then the wood, 
and lastly the asphalte. In order to prevent accidents 
on the last-named pavements, sand should be spread 
over them; in cases of steep inclination, the ordinary 
| cube pavement and the granite require sand to be spread 
| over the surfaces. 
A good paving should possess the following advan- 
| tages :—It should be impermeable; strong, but elastic ; 
easy to repair and cleanse; smooth, without being slip- 
pery ; exempt from dust and mud; noiseless. The most 
efficient and economical system of cleansirg is by water; 
hand sweeping is dearer than machine sweeping ; scrap- 
ing by india-rubber apparatus is very advantageous as 
far as asphalte is concerned. 

Watering by hose is the most economical. It can be 
done at half the cost of cart watering. By the hose 
system, the men in charge of the same can see exactly 
what portions of the road requires watering. Watering 





paving. The greater number of streets do not require 
repairing to the extent of a fifteenth and a-half, or a 
tenth ; in the much frequented thoroughfares, repairs 
to the extent of two-fifteenths and a-half are scarcely 
sufficient. Wood paving does not last more than five 
years. 

The snow and frozen rain tend to make the sand- 


on the latter than on ordinary sandstone pavement 


by hose is adopted in Paris in all the important thor- 
oughfares, 

There are no tramways in Paris on wood pavement. 
Where tramways are laid on the granite pavement the, 
macadam is removed, and between. the rails cubes are 
substituted f(r macadam. If the tramways are laid on 
asphalte, the cubes are laid down on either side of the 
rails. and a strip of asphalte is left between the rails; 


stone and the macadam pavements almost equally | the band of asphalte in question keeps the stones in a 
slippery, but the asphalte is rendered more so. In dry | firm position.— Zhe Architect, England. 

weather the macadam is much less slippery than : 
asphalte, and the latter a little less slippery than the 
sandstone. Wood paving seldom becomes slippery— 
not even during wet weather, as then the moisture pene-| _ ’ : 
trates into the wood, but does not render the surface | ™ made some very interesting remarks in regard to the 
thereof slippery. Accidents arise solely from slipperi- proposition which Messrs. William Cramp & Sons have 
ness, but they are generally not so serious on wood made to the Philadelphia Water Department. They 
pavement. On asphalte they are more serious, and on | P?OPOS to furnish steam pumping machinery and foun- 
porphyry, pebble gravel, and sandstone pavement still dations, boilers and air vessel, complete with all valves 
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At the last meeting of the Club Mr. Henry G. Mor- 


and attachments, inside the house, to the pumping 


There is less mud on asphalte than on wood, and less mains proposed to connect with the distributing pipes 


of the Belmont Water Works, on the east side of the 
Schuylkill river, and operate the same. 
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They also propose to furnish all coal, stores and sup- 
plies, provide attendants and maintain repairs, free of 
all charges to the city in the first cost and operating 
expenses, for the same sum per million of gallons 
pumped, as it now costs at the Belmont Works, that 
being the lowest cost in the list for steam pumpage. 

At the expiration of five years from the time the 
machinery is started, it shall become the property of the 
city of Philadelphia without further cost or expense— 
grounds and houses to be furnished by the city and 
located at the Schuylkill Works, the Department to so 
arrange its pipes that any excess of pumpage not re- 
quired on the east side can flow into the Belmont Basin, 
in order that continuous pumpage can be maintained, 
The machinery to be capable of pumping fourteen mil- 
lions of gallons per twenty-four hours, the quantity of 
water pumped to be determined by the method new 
used by the Department, and payments to be made 
quarterly on quantities certified by the Chief of the 
Department. 

The cost at the Belmont Works, the cheapest of any 
of the works in the city, for pumping 1,000,000 gallons 
200 feet high, was in 1877 $14.12. The Messrs. 
Cramp have stated that they are satisfied that, by using 
their own engines, they can supply the 14,000,000 gal- 
lons every twenty-four hours at the same rate as now 
done at the Belmont Works, $14.12, and still make a 
good profit. 

Mr. Morris gave an estimate of the cost at which 
the work could be done, and by comparison with the 
duty of the Lowell engines, showed approximately what 
profits might be expected. At Lowell, Mass., the cost 
was, in 1877, $10.71 per million gallons. for raising 
water into Reservoir, a height of 166 feet, with the 
Morris Engine. 

Gen], Herman Haupt made very interesting remarks 
in regard to the Seaboard Pipe Line. About two years 
ago the Penna, Transportation Co. called upon Genl. 
Haupt for Estimates in regard to cost of transporting 
oil to the seaboard by means of pipes. The first pipes 
in the Oil Regions for the transportation of oil were laid 
14 or 15 years ago. At present, there are some 2,000 
miles of pipe in operation between the Wells and the 
Railroads, 

At first the pipe line companies met with a very de- 
termined opposition from the teamsters and boatmen, 
but after waging a bitter war against the new system, 
they had to succumb, and pipe lines became the only 
mode for conveying oil from place to place. The Legis- 
lature passed an act allowing pipe lines in four or five 
of the Western counties. The Conduit line was started 
to operate between the oil regions and Pittsburg. After 
a sharp contest with the Pennsylvania Railroad, it suc- 
ceeded in getting across the line of the railroad by using 
a public road. The oil was received in tanks, which 
were mounted on wheels, hauled across the railroad, 
poured into receivers, and went on its way to Pittsburg. 
Even with this extra expense of handling, the line paid 
well, 

Upon visiting the oil regions it was found impossible to 
get satisfactory data for formulating the hydraulic press- 
ure and making necessary calculations for an Estimate 
of cost for a long line. The Seaboard line } roposes to 
use a 6-inch pipe, which will give a capacity of 6,000 
barrels discharge per day. The line will be tested to 
1800 Ibs. pressure per sq. in., and worked at 400 Ibs. 
per sq. in. Preliminary surveys have already been 
made. The first station will be located at Parker City, 
from which the oil will be forced a distance of 35 miles ; 
the second pump will force it 26 miles further; the third 
pump, 70 miles further, and the last pump, which will 
be located on the West side of Tuscarora mountain, will 
send it to Baltimore, a distance of 102 miles. The 
pressure at each station will be 4v0 Ibs., equal to a head 
of 1200 feet of oil.—Distances between Stations varying 
with the profile of the ground crossed. 

The estimated cost of transportation is one cent per 
barrel at each pump, the distance between pumps being 
immaterial. Five cents per barrel is a full estimate of 
cost for transportation from the oil regions to the sea- 
board. A 6-inch line of pipe can be made at a cost of 
$3,000 per mile, making the total cost of the projected 
line $1,750,000. Construction of the Seaboard line 
will be commenced in two or three weeks. 

One of the most important points in the construction 
of pipe lines is to allow for construction and expansion 
due to changes of temperature. 
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A pipe line is certainly the most economical and 
natural method for transporting fluids, and there is no 
more reason why oi] transported in pipes should be ex- 
ported than when transported in cars, 

After transaction of business, the Club adjourned, to 
meet October sth, 1878. 

Cuas. E. BILuin, Secretary. 
—— 2 
THREE-ARMED CIRCULAR PROTRACTOR 

FOR PLOTTING POSITIONS DETERMINED 

BY THE THREE-POINT PROBLEM. 





This instrument consists of a seven-inch graduated 
circle to which are attached three arms A, B and C, 
their fiducial edges radiating from its center. In the 
illustration the tangent screws are omitted, and the fidu- 
cial edges of arms A and C are made to stop at the 
outside of the circle instead of running as nearly as 
possible to the center. 

The middle arm B is fixed, its fiducial edge coinciding 
with the radius which passes through the zero of the grad- 
uation which is numbered in opposite directions from 0° 
to 360°. The arms A and C are movable around the 
center of the circle, and are provided with verniers 
reading to single minutes, and clamps and tangent 
screws by which they may be set at any angle with the 
fixed arm B. These arms are fifteen inches long, but 
they may readily be lengthened to thirty inches by at- 
taching the three extension arms which accompany the 
instrument. The center is marked by a small hole in 





a glass or horn plate, and a suitable pricker is provided 
by which its position is accurately transferred to the 
place upon which the protractor is used. 

Most of the hydrographic work of the Coast Survey 
is plotted by means of three-armed protractors, the in- 
termediate angles subtended by any three shore signals 
being measured from time to time, while the soundings 
are in progress, by two sextant observers stationed*in 
the sounding boat. Each determined position of the 
boat is then plotted by setting the arms of the protrac- 
tor to the observed angles, and shifting it about upon 
the chart until they pass exactly through the plotted 
positions of the three signals observed upon. The cen- 
ter of the protractor then occupies the position sought 
for, which is at once fixed upon the chart by using the 
pticker as already described. Although the three-armed 
protractor is at present extensively used only in hydro- 
graphic surveys, it may certainly be advantageously em- 
ployed in land surveys of considerable extent where 
extreme accuracy is not required. 

This instrument is manufactured by Messrs. Buff & 
Berger, 9 Province Court, Boston, Mass. 

—— 


ERRATUM. 





In the formula for the supporting power of piles 
given on page 169 the sign of multiplication should be 
substituted for the sign of addition. It will then read 
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WHERE TO STAY IN NEW YORK city. 





Concerning the late Woman's Hotel of New York 
City, the New York Zimes in mentioning its formal 
opening as the Park Avenue Hote] says: 


“The entire management of the property has been 
oo in the hands of Mr. Henry Clair, who has had 

g experience as a hotel manager, and who is to-day 
caring with singular success, for more hotel property 
than perhaps any other man living, Mr. Clair early at. 
tracted the attention of the late Mr. Stewart, who, after 
trying him thoroughly, placed him over the hotel inter. 
ests of the estate, in which he has been engaged since 
1860. He is but 35 years of age. 

Some idea of the magnitude of the responsibilities 
which this gentleman carries on his shoulders may be 
formed from the following statement: The Grand 
Union Hotel at Saratoga cost $2,500,000, and has ac- 
commodations for 2,000 guests; the Metropolitan cost 
$1,000,000, and to furnish it last winter $390,000, and 
has accommodations for 600 guests ; the Park Avenue 
Hotel cost, with recent alterations, $3,750,000, and has 
accomodations for 1,400 guests; total, $7,640,000 of 
hotel property, and 4,000 guests to take care of. Judge 
Hilton says: ‘Clair can stand it ; he makes it pay.’” 

The Metropolitan of New York is now on a par with 
the best hotels in that city and at its low rates offers ex. 
tra inducements to the travelling public. Engineers 
wha propose staying over in New York on their way 
to or from the meetings at Boston next week will find it 
to their advantage to patronize the Metropolitan. 

—————“-—-- > _____— 


ARCHITECTS’ CONVENTION, LONDON, 
ENGLAND. 





The following is the programme of proceedings of 
the General Conference of Architects, during the week 
commencing June 3, 1878 :— 


Monpay.—8 P.M. Opening Meeting. 

TUESDAY.—11 A. M, Visit to the New Law Courts. 
2:30 P. M. Visit to St. Paul's Cathedral. 6:30 P. m. 
Institute Dinner, held at the Freemason’s Tavern. 

WEDNESDAY.—II A.M. Visit to Dorchester House, 
Park Lane. 2 P.M. to 5 P.M. Visit to Stafford House, 
St. James’. 8 Pp. M. Conference Meeting. Paper on the 
‘Corrosion of Iron.” 

THURSDAY.—11I A. M. Visit to the Natural History 
Museum. 3 P.M. Conference Meeting. Subject: “Gen- 
eral Building Regulations for the United Kingdom.’’ 
8 Pp. M. Conference Meeting. Paper on “Concrete and 
Fire. Resisting Constructions.” 

FRIDAY.—11I A.M. Visit to Mr. Kirkaldy’s Testing 
Works, Southwark Street. 3 P. M. Conference Meeting. 
Paper on ‘‘Iron Roof, Corn Exchange, Mark Lane.” 
8 P.M. Paper on “Rude Stone Monuments.” Paper on 
“ Troy and Mycene.” 

At the Opening Meeting the President will deliver an 
Address. The Royal Medal, together with the Insti- 
tute Medals and Prizes, will be presented. Afterwards 
a paper will be read on “Mural Painting.” by Mr. E. 
Armitage, R. A., Hon. Associate. 

The President and Council will receive gentlemen 
attending the Conference on Monday evening, June 3, 
between 7:30 and 8 o’clock. 


x(q > —— 


STEEL BoILERS.—The report of Mr. Wm. Parker 
and Jas. Milton Chief Engineer, Surveyor and engineer 
of Lloyds on steel boilers, is an important and carefully 
prepared document. After a careful enumeration of the 
experiments made, and the evidence collected, the con- 
clusion is arrived at that, ‘tin the construction of steel 
boilers, greater care and attention must be exercised 
with the workmanship than is required in the case of 
iron boilers ;” that, although the corrosion of the steel 
boilers examined is excessive, they may “if made with 
the care that material requires,” eventually prove as du- 
rable as iron boilers; and that it will be a question 
whether a considerable reduction in the factor of safety 
may not be found compatible with perfect safety and 
efficiency. It is, therefore, recommended that a reduc- 
tion from the scantlings prescribed by the rules for 
iron boilers be made in the shell plates and stays to the 
extent of 25 per cent., and in the flat plates, not subject 
to the action of heat, to the extent of 12 per cent., on 
condition that the material have an ultimate tensile 
strength of not less than 26 and not more than 30 tons 
to the square inch of section ; that a strip cut from 
every plate be tested; that the holes be drilled, or if 
punched, the plates be afterward amended ; that all 
plates, except those in compression, that are dished or 
flanged, be afterwards annealed ; and that the boilers be 
tested to not less than twice their working pressure. 


a 
THE Detroit and Milwaukee railroad company are 
about to dispense with the use of Pullman sleepers on 
their road, and introduce sleeping coaches of their own 
revolving chairs that can be used in an upright or re- 
clining position as desired. They will also answer the 
place of drawing-room cars. ‘The change will probably 
be made about the first of July. 
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PRAIRIE ROAD BUILDING. 





Some one has written, “ There is not a question 
to-day in the whole country of so much importance 
to our progress and prosperity as the problem of 
good roads upon our prairies.” 

The principles of good road building are al- 
ready well known to engineers. Good roads can 
be built, if competent men be employed, and a 
reasonable amount of money be expended for the 
work. The difficulty lies in the extreme parsimo- 
niousness of the town, country, and state officers. 
So long as the public purse-strings are held by 
men who “will squeeze a dollar till the eagle 
grunts,” who think that any dirt-heap will do for 
a road, so long will most of the prairie roads be as 
now, a series of alternate passable patches and dis- 
gusting sloughs. 

The modus operandi of prairie road building is 
now much as follows: The line is run and “stak- 
ed out.” It does not, must not, show the slightest 
deviation from an east and west or a north and 
south line. Easy grades and natural drainage 
must give way to the paramount direction. A ditch 
is excavated on either side, and the refuse is thrown 
upon the space between to form the road. The 
road materal is slovenly smoothed (!); and man’s 
work ceases. If the road slightly rises and the 
water in the ditches trickles or flows toward a 
lower portion of the road, and if the surface of the 
road at this lower portion be above the water in 
the ditch, all is mght. No hydraulic skill is re- 
quired here. Evaporation and percolation are the 
only needed agents. Capillary attraction is de- 
clared nonsense; water never rises above its level. 

We know there are exceptional roads, construct- 
ed by men who have been guided by true princi- 
ples, upon our prairies. And we know there are 
many, many more constructed, regardless of prin- 
ciple, in the manner we have described. Every 
engineer, familiar with our prairie states, has 
traveled over them, and he is constantly reminded 
of his boyhood days, when Christian was strug- 
gling in that Slough of Despond. 

Water, when not required, is the greatest evil 
with which the engineer has to contend; and in 
roads it forms no exception. No matter of what 
material a road may be constructed, it should be 
of such form as to readily throw off the rainfall. 
At each side, trenches should be dug to receive, 
and carry off the water. The great secret of suc- 
cessful road building lies in this— the water must 
be gotten in the most expeditious manner, as far 
away as possible from the road. 

If the water be permitted to soak into the soil, it 
will soon render it soft and spongy; and the first 
wagon that passes makes a hole which soon grows 
into a dreaded nuisance. Look to the drainage of 
the road! 


SOME WATER TESTS FOR ENGINEERS. 
The need of) simple jests for the more deleteri- 
ous substances to be found in potable water, have 
been often felt by us, and, we doubt not, by many 
of our readers. 

It is very desirable that engineers, engaged 
upon work looking to the supply of water to a 
community, should be able to determine with 
some degree of accuracy, the potableness of the 
contemplated supply. 

Many of the dangerous elements cannot be de- 
tected excepting by the exercise of such a skill in 
chemical manipulation, as is possessed by but few 
engineers; but the presence of a few undesirable 
salts and acids, are discoverable by simple means. 

Among these are the nitrates, nitrites, chlerates 
and chlorides. Ammonia can be easily detected, 
if in excess; and even in minute quantities if 
Nessler’s solution is obtainable. We cannot forget 
the many and repeated failures that followed our 
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attempt at making this solution; nor the pleasure 
which was ours when we at last succeeded. 

The contamination of water is effected in vari- 
ous ways; the chief sources, however, are the sew- 
erage and refuse of towns, and soils rich in organic 
matter through which the water has passed. From 
such sources come the nitrates and ammonia; the 


last the more undesirable form of the two, since it | 


comes directly from decaying matter. The pres- 
ence of nitrates shows that organic matter has been 
acted upon, and may be present. The salts are not 
dangerous; the danger lies in their source, and 
this should, if possible, be ascertained. 

The presence of a nitrate may be readily de- 
tected by the following reaction. Place a small 
quantity of the water to be tested in a test tube; 
add an equal quantity of pure sulphuric acid, using 
care so that the fluids shall not mix: to this add 
carefully a few drops of a saturated solution of 
ferrous sulphate (sulphate of iron). The stra- 
tum where the two fluids meet will, if nitric acid 
be present, show a purple, afterwards, a brown 
color. If the nitric acid be in minute quantities, 
a reddish color will result. 

The presence of ammonia, if in excess, can be de- 
termined by treating the water with a small quan- 
tity of potassic hydrate. Ammonia, if present will 
be liberated and may be recognized by its odor, or 
by the white fumes of ammonic chloride when a 


glass rod wet with hydrochloric acid is passed 
over the mouth of the test tube. 


Why chlorine is present in any form in water 
used for drinking, should always be ascertained. 
In itself, its presence is evidence that sewage con- 
tamination in some form exists, though the ele- 
ment may have entered the water in its passage 
through some underlying strata, into which chlo- 
rine enters as one of the constituents. 

The presence and amount of chlorine may be 
ascertained in the following simple method: Take 
9 grains of argentic nitrate (nitrate of silver), 


chemically pure, and dissolve it in 200 units of 


distilled water. (We have found the cubic centi- 
meter to be a very convenient unit, perhaps the 
best). One unit of the solution will represent 
1-100th of a grain of chlorine. Take a small 
measured quantity of the water to be examined, 
and put it into a glass vessel so that the reaction 
may be readily observed. The vessel should be 
more than large enough to hold the water. Add 
to the water a small quantity of the solution; if 


chlorine be present, a white precipitate will re- 
sult. Repeat the addition, after short intervals, 


until no precipitate results. The analysis is then 


complete, and the units of the solution used will 


determine the hundredths of a grain of chlorine 
present. If more than a grain of chlorine in a gal- 
lon be present, reject the water, unless it can be 
clearly determined that the excess does not come 
from sewage. The water should be slightly acid- 
ulated with nitric acid before the test is applied. 

Other tests might be given but perhayzs we have 
written enough. ; 

We have been full in our directions for the 
tests, because we have written for engineers, and 
not for chemists. 

We will conclude by recommending Heisch’s 
sugar test for the presence of dangerous organic 
matter. It is mentioned by high authority as asim 
ple and sufficient test : 

Place a quantity of the water in a clean, glass- 
stoppered bottle: add a few grains of pure sugar 
and expose to the light in the window of a warm 
room. Ifthe water becomes turbid even after ex- 
posure for a week, reject it. If it remains clear 
it is safe. 





IRREGULARITIES re CONTRACT-LETTING. 





We have felt it our duty on several occasions to 
draw attention to the irregularities so often prac- 
ticed by “City Fathers” and other authorities, on 














































the question of advertising for proposals and let- 
ting contracts for required work. We are happy to 
| think, that, in a small measure, our columns have 
assisted towards bringing about a healthier tone in 
| such matters; the publicity we have attempted to 
| give, sometimes the result of much labor and 
| finesse, has been the means, in more than one in- 
stance, that has come to cur knowledge, of break- 
ing up a well-developed “ring,” circumscribing 
some important piece of work, by the presenta- 
tion of really genuine tenders, which from the hon- 
esty which characterized them could not be over- 
looked without causing public scandal. We have 
often discovered that there never was any intention 
on the part of the officers of some corporations to 
invite a general competition, although proposals 
were advertised for through the medium of the local 
press,—a course necessitated by law; the plan 
adopted, in such cases, has been to send invitations 
to a favored few. 





Another difficulty we find ourselves facing, and 
which may or may oft originate from uncontrolla- 
ble circumstances, is the short time allowed in 
which to prepare tenders. In searching our ex- 
changes we find, that, where one “ proposal” extends 
over a period of two or three weeks, two or more 
have less than half that time to run, and supposing | 
that no private invitations are sent out, it seems to 
demonstrate that none but local contractors are de- 
sired. There is much food for reflection on the 
part of general Contractors in the business of “ In- 
vitations for Proposals.” 

Want of space precludes our dwelling upon the 
many phases of this question; but a most important 
point has just presented itself which demands more 
than a word, and our strongest denunciation, from 
its unusual character and its unqualified unfairness, 

We have before us a clipping from an Eastern 
paper of June 11th headed “ Allegheny Water 
Works”—the whole note will be found in another 
column—which gives the details of the various con- 
tracts awarded by the Water Committee. Passing 
through the items to the “pipe” tenders we find the 
following: “John N. Smith received the contract for 
pipes at $27 per ton, and branches and sleeves at 214 
cents per pound. This was not the lowest bid, as 
one was received from Dennis Long & Co., of Louis- 
ville, Ky., offering to supply the City at $26.40 per 
ton, branches at 2 15-100 cents per pound and 
sleeves at 2 cents per pound. It was thought best 
to award the contract to Mr. Smith, his manufac- 
tory being here, and the difference in the bids 
being so small.” 

Such a proceeding as the above deserves condem- 
nation; it sets back the tide of honest competition, 
destroys the virtue of soliciting bids, and shakes 
confidence to its roots. It is true that every invita- 
tion is subscribed with the words, “The right is 
reserved to reject any or all bids,” but in our ex- 
perience this is inserted solely for protection 
against “bogus” bids, and to our knowledge has 
never militated against a low tender, with the ac- 
companying evidence of responsibility and honesty. 

The reputation of Dennis Long & Co. needs no 
comment on our part, and we also take exception 
to the remark—“ and the difference in the bids be- 
ing so small.” The difference between 2 15-100ths 
cents and 2 25-100ths cents represents $2 per ton 
for branches, while that between 2 25-100ths cents 
and 2 cents makes $5 a ton, of 2000 lbs. difference 
in the cost of sleeves. In pipe, a difference of 60 
cents per ton may not be large in the cost of a ton 
of pipe, but it would be very great in a large contract. 

These considerations are paltry in comparison 
with the morality involved; it may be presumed 
that the object in soliciting bids for work is to get 
the best work done at the lowest price compatible 
with the interests to be served, and these interests, 
in the nature of things, are generally best served 
by the lowest price from the best bidder. This 
theory has been unmistakably destroyed by the 


‘ 
a 
3 
a 
A 
Hy 


caper lak, pti 


seen 
ea SR RED RP 








Pit peti a 








194 





ENGINEERING NEWS. 


June 20, 1878, 






action of the Water Committee of Allegheny; such 
award is totally unfair and reflects very discredit- 
ably upon the authorities of so important a city. 








MARKING STREET CORNERS. 


A few days since, we were called upon, in the 
absence of the city engineer, to locate the corners 
of a building lot, in a promising inland city. The 
establishing of three different street-corners had to 
be made before the proper alignments could be 
obtained. The should-be unnecessary work re- 
sulting from this small survey, started an inquiry 
on our part concerning the extent to which the im- 
perfect marking of street corners was carried. We 
learned that when the city was projected, some 
thirteen years since, all street corners were marked 
by pine stakes driven flush withthe ground. These 
from accident and design, have, to a large extent 
disappeared, so that probably not thirty per cent. 
of them remain. We were not surprised for we 
have had similar experience before. Those who 
plotted and laid out the streets pianted, with these 
stakes, fruitful expense and litigation for those 
who have succeeded them. It is almost a certainty 
that nothing will be done to preserve the marks 
yet existing and in the near future they too will 
have disappeared. 

Something should be done to remedy such de- 
fects. True economy and a regard for future 
harmony require that such corners be marked by 
some durable stone, firmly fixed in the ground and 
with the precise spot suitably cut upon it. We 


know lawyers and surveyors would lose by such! 


marks, but property holders would gain, and peace 
lovers would rejoice. 





Owrne to press of matter, we have been com- 
pelled to postpone the continuation of our article 
on the “Fall River Waterworks” until the next 
issue. 





Tue building of logging railroads and tramways 
continues epidemical in northern Michigan. Tram- 
ways appear to have the preference. Many claim 
that these will effect a complete revolution in 
“logging, ” that it will be cheaper to haul the logs 
on trams than on snow; and that by the tramway, 
logs can be gotten out through the entire year, and 
all danger of short supply will be averted. 

But the experiment is yet in its infancy, and 
practically untried. Its assumed economy is to be 
proved. 





Tux Seventh Annual Report of the Geographi- 
cal Survey of Indiana gives the ultimate analysis 
of the block coal of that state as follows: carbon 
82.7 per cent., oxygen 8.8 per cent., hydrogen 4.8 
per cent., nitrogen 1.7 percent., sulphur 1 per cent., 
and ash 1 per cent. Each pound of such fuel will 
give out 14328 thermal units, and has, with perfect 
combustion, an evaporative power of 13.3 pounds 
of water. Water supplied at 100 deg. Fah. 

It should be a valuable steam coal. 





REVIEW OF THE PROGRESS OF STEAM 
SHIPPING DURING THE LAST QUARTER 
OF A CENTURY.* 





BY ALFRED HOLT, M. INST. C. E. 


Continued from page 191. 
DISCUSSION. 

Mr. BRUCE BELL wished to say a few words on behalf 
of the Clyde shipbuilders. The Author had written a 
lucid and complete summary of the progress of twenty- 
five years in steam shipping and marine engineering, 
and the result at which he has arrived with regard to 
economy of fuel was, he thought, pretty nearly true. 
Much waste had been prevented, and minuter refine- 
ments were now needed, which could only be accomplished 


*From Proceedings of the Institution of Civil Engineers, Lon- 
don, Eng. 
























by improvements in detail. One point, which no doubt 
had effected the greatest change, was the introduction of 
steam of higher pressure; but here the interference of the 
Board of Trade had, as in many similar cases, hampered 
improvement. In stating the advantages possessed by 
the screw propellor, the Author had mentioned that of 
indifference to rolling; but it possessed one disadvan- 
tage in even a greater degree than the paddle, which 
was its inequalities of action in the case of pitching. 
This had been remedied to some extent in the applica- 
tion of the governor, but the great defect in governors 
hitherto in use was that they did not anticipate the racing 
action of the screw, and only began to act after the 
engine had actually commenced to race. A most ef- 
ficient governor which acted by anticipation, was that 
of Mr. Dunlop, of Port Glasgow, which worked by 
means of a siphon and small air chamber in the stern 
of the vessel, the air of which was compressed or ex- 
panded according to the depths at which the stern was 
submerged or free, action being communicated to the 
throttle-valve accordingly. One of the most important 
matters to which the Author had called attention was 
Government iuterference with the details in construc- 
tion of boilers and engines, and the vexatious and, in 
many cases, absurd rules proposed by the Government 
surveyors. Engineers and shipbuilders on the Clyde 
took up the matter some years ago, and sent to London 
a deputation who had an interview with Sir Charles 
Adderley; but as yet he was not aware that anything 
had been arranged. He cordially agreed with the sug- 
gestion that the Institution should give its aid in en- 
deavoring to put some check upon that unnecessary 
interference, which had led to no other result than ham- 
pering improvement and producing irritation and annoy- 
ance. He might instance the case of spring-loaded 
safety valves, and ask if anything could be more absurd 
than the continued and determined of position to their 
use at sea, where only a moderate pressure was used, 
when every high pressure locomotive in the kingdom 
was fitted with nothing else, although pressed to a greater 
extent, and subject to much greater liability to accident. 
When it was considered that, at every roll of the ship 
in a heavy sea, the angle at which the ship lay relieved 
the weight of the valves from one-third to one-fourth, 
it seemed incomprehensible how such opposition could 
be made to the discontinuance of so clumsy a system 
as dead weight loaded valves. It was true that the Clyde 
shipbuilders persevered in the use of the spring-loaded 
valves ; but they were forced to reduce the load by 10 
per cent. over what was allowed for dead weight. It 
was surely sufficient without exercising such paternal 
influence, and endeavoring to teach shipbuilders and 
engineers their business that the surveyors should sim- 
ply keep to their duties in watching the proper construc- 
tion and in testing the strength and stability of the 
work when completed. 

Mr. QUELCH was surprised to find that Mr. Bell had 
fallen into a mistake with regard to the spring safety 
valve. He had drawn out and made spring safety valves. 
He had drawn out and made spring safety valves for 
vessels that had passed under the supervision of the 
Board of Trade, and it would be seen on reference to 
the rules and instructions to surveyors, issued by the 
Board of Trade, that a rule for spring safety valves was 
given. It was a well-known fact that such valves were 
now used, 

Mr. R. GREAVES desired to say a few words from the 
point of view of a master mariner. There had, he 
thought, been an omission in reference to one point. 
There had been a considerable degree of excitement 
lately on the question of whether the man at the wheel 
should be spoken to as a sensible being, having the han- 
dle of the rudder in his hand, or whether the rudder it- 
self should be spoken to, or the direction of the ship’s 
head be understood. Some might fail to see the con- 
nection, but a sailor would readily understand it. A 
right-handed screw would send the head of the ship to 
starboard, and a left-handed screw to port; and if the 
helm was not moved before the ship had got stern-way, 


‘the action of the rudder was not so quick and lively as 


it otherwise would be. In the event of two ships steam- 
ing at the same rate of speed, side by side, the one with 
a right-handed screw and the other with a left-handed 
screw, this would arise. If the ship on the right hand 
side of the other had a left-handed screw by which her 
head would be cut to port and the other ship on her 


left had a right-handed screw, the helm in each ship 
being steadied amidships, these vessels would infallibly 
collide or clash, because the ship with a right-handed 
screw being cut to starboard, the collision would be 
due to the united effect of the screws, each vessel's head 
being cut round in different ways. If, however, the 
vessel on the right hand had a right-handed screw 
which would cut her head to starboard, and the 
vessel on the left of her had a left-handed screw 
which would cut her head to port, these two vessels 
would separate, describe a circle, and again arrive — 
their paces and all other conditions being equal — in 
the same positions, relatively to one another as at first. 
In navigating a canal and particularly in passing vessels, 
this fact became most important. Every screw steam 
vessel should have a tell-tale indicating how she carried 
her helm, and a notice on the binnacle that her screw 
was left-handed or right-handed, and in all cases of 
collision this point should be brought out, If two ves- 
sels were steering the same course, side by side, the one 
with a left-handed screw and the other with a right- 
handed screw, their respective helms would be appar- 
ently opposed to each other, and the observant spectator 
would be puzzled, until he discovered that the helm was 
used, in each ship, to counterbalance the cutting round 
of the ship’s head by her individual screw. He ven- 
tured to ask why any ship should have a left-handed 
screw? There was certainly great danger in it. If he 
did not know what kind of screw a vessel coming 
towards him possessed, he could not tell what her mas- 
ter was doing ; but if he knew that the ship had a right- 
handed screw, he could then keep all square. He had 
jately brought this subject to the attention of the super- 
intendent of a large company in the East Indies, who 
appeared to be ignorant of its importance. He had 
seen a ship belonging to that company alongside a 
rather heavy floating hulk. While she was there she 
had changed commanders. The commander who went 
on board had been accustomed to a vessel with a right- 
handed screw, and no one had told him that his new 
ship had a left-handed screw. He accordingly proceeded 
to handle her in the same way as he would have done 
his last ship, and the result was that in the act of leav- 
ing the hulk, while the tide was running with some 
force, his vessel’s head cut round in the opposite direc- 
tion to that which he intended; she thus did about £500 
worth of damage. This was sufficient demonstration 
that the question was of a practical character. In 1847-8 
there was considerable excitement in getting up the 
Royal Mail Company, and all sorts of inducements 
were held out to the public to subscribe for shares. He 
himself joined that company which had a Royal Char- 
ter of Incorporation, and a subsidy. At that time a 
subsidy was looked upon as a great matter, because the 
industry had yet to be developed, and there was no cer- 
tainty of success, or probability of an immediate divi- 
dend as the trade had to be exploited. All the vessels 
under the charter were obliged to be so built as to be 
capable of being rendered serviceable in case of war. 
Subsidies developed companies, and companies had 
sometimes unwisely developed competition against 
themselves, by over-extending their own operations as if 
they were going to grasp their profits with both hands. 
He knew such a company in Liverpool at the present 
moment, There was another reason why vessels had 
sometimes hung unprofitably upon owners’ hands, 
Great Britain had ceased to develop her colonies as she 
should have done, had she not failed to develop the 
national estate there would have been an ample and 
ever-widening field of employment for vessels which 
had become somewhat asse in the original industries 
for which they were started. With regard to the inter- 
ference of the Board of Trade, some persons thought 
the subject a delicate one, but he saw no delicacy at- 
taching to it. It was a matter that concerned every 
Englishman, especially every man concerned with a 
keel. The function of Parliament was not so much to 
legislate in the first instance, as to inquire how far ex- 
isting legislation was adequate, and, in the next place, 
to see how the enormous powers conferred upon the 
Board of Trade'to carry out legislative enactments, 
were exercised. If the Board of Trade failed in its 
work, he believed it was in a.great measure due to the 
fact that it resisted an investigaifon, such as was made 
periodically in every well-conducted administrative de- 
partment, and also in all great mercantile houses. If 





June 20, 1878. 





the Marine Department of the Board of Trade was not 
exercising its powers usefully, it should be put into 
Commission, and the method of the work should be 
reformed in the spirit of the law. With reference to 
what had fallen from Mr. Scott Russell on the subject 
of the screw, he wished to say that he had been con- 
cerned in designing, building, launching, equipping, and 
sending to see a small screw steamer, built on the edge 
of the bush in New Zealand. She was not a bad model, 
and travelled 12% or 13 knots under canvas, but was 
slow under steam, her power being but small. During 
the time he was in the vessel it constantly occurred to 
him that the pitch and diameter of the screw ought es- 
pecially to be studied with regard to the form or run of 
the vessel. It would be an act of folly to bore intoa 
wood of long loose fibre with the same shaped auger as 
would be used in boring into wood as dense as teak or 
oak. It therefore appeared to him that what was 
wanted was a screw that would get the greatest resis- 
tance on the water just where the water would allow 
it to exercise its full power, There were two threads of 
water, one on either side of the vessel, and it was into 
those threads that the screw had to bore; now to bore 
effectually there must of necessity be a good set. He 
fully appreciated what Mr. Scott Russell had said upon 
the subject. If greater attention were paid to jacketing 
cylinders and casing boilers, there would be much 
greater economy. He had heard, however, that the 
jacketing of cylinders was really a sham —that it was 
not done thoroughly and properly, and therefore no 
economy was derived from it. 

Mr. FROUDE said there was one point to which he 
desired to call special attention, namely, the importance 
of a body of engineers of contemplating the questions 
raised in the present discussion, from an engineer's 
not solely from a ship owner’s point of view. To a 
ship owner the main question was, whether his 
ship would perform a voyage with a diminished con- 
sumption of coal for the same tonnage. The engin- 
eer, on the other hand, would not look at the thing 
in the lump, but would rather separate the whole 
question of propulsion into the cifferent elements on 
which it depended. He could best emphasize what he 
had to say on the subject by stating that, in virtue of 
the experiments which he was conducting for the Ad- 
miralty, and which had given decisive results, enabling 
the true resistance of ships at various speeds to be as- 
certained, it was known that of the total HP, expended 
in propelling a ship, the useful expenditure of power — 
that which was simply due to the delivery of so much 
force at so much speed — did not in general amount to 
more than 37 or 40 per cent. When it was considered 
that such an enormous loss was taking place, it might 
well be desired to look into all the elements on which 
the expenditure depended, in order to see at what 
point improvements might be efiected. He wished to 
refer to one circumstance in reference to the usual 
mode of estimating the merits of a ship, which he 
thought had been conducive to a great deal of miscon- 
ception, and had retarded or misdirected investigation, 
namely, the way of expressing results attained in HP. 
simply, and not in propulsive force. He could best illus- 
trate his meaning by describing what had happened in 
the analysis of certain interesting results brought for- 
ward by Mr. Denny,of Dumbarton. Mr. Denny had 
not been content with the usual mode of trial of his 
ships at what was called full speed, and half boiler 
power, or half speed, but he decided that he would get 
a regular progression, from the highest powers he could 
deliver to the lowest, and correlate them with the speed 
of the ship. In that way a series of interesting results 
was obtained, and expressed in the form of a diagram 
such as that marked A A. The base line represented 
units of speed ; the ordinaie was HP., and the curve 
thus produced went through the zero of HP. at the 
zero of speed in virtue of the speed. factor in indicated 
HP.; but when the matter was separated into its con- 
stituent elements, a totally unexpected, but most in- 
structive result was obtained. Dividing out from HP. 
the speed-factor. propulsive force was obtained, or the 
equivalent. It was usual to represent the work done by 
an engine by the product of the pressure on and the 
speed of the piston; but it might be described equally 
well on the supposition that no friction existed, by the 
product of the virtual speed of the screw and the force 
delivered by the screw. Now using the force factors 
thus deduced from Mr. Denny’s experiments as ordin- 
ates, at each speed, a curve was obtained of the kind 
shown, in which the force ordinate refused to come to 
zero at the speed zero. The lowest speed was about 3 
or 4 knots; and a fair curve drawn through the force 
ordinates given by the succession of speeds, instead of 
being a curve running down to zero, was a curve that 
terminated on an ordinate about 1-7th of the maximum 
force ordinate, delivered at the highest speed. That 
when looked into, represented the dead friction of the 
engine, the force required simply to turn the engine 
round when unloaded. A variety of ships was tried in 
that way, and all the curves, when analyzed in the same 
manner, yielded about the same result. There were 
among them two sister ships on the same lines, and 
with as nearly as possible the same engines, and when 
the HP. curves were produced, the result was very hete- 
rogeneous and incomprehensible, the curves intersecting 
each other, so that it could not be seen what their relation 
was; but when the alteration he had advocated was 
made, the force curves were precisely or almost parallel, 
showing a little excess of constant friction in the engines 
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of one ship over those of the other, and giving a com- 
pletely intelligible result. Those were two reasons why 
he thought it important to divide the subject into its ele- 
ments. It would at once be seen that 1-7th of the maxi- 
mum force exerted by the engines was always going away 
in this particular kind of friction, and it was as great at 
the lowest speed as at the highest. That was a very heavy 
tax on engines which were fitted to work at a high 
power, but which were habitually worked at a moderate 
power. There was also another large element of fric- 
tion due to the work delivered by the stress of the 
steam on the working parts. Take, for instance, the 


—_ eee 


the wheels of the truck. If that pair of trucks was 
run without a model, the screw could be urged at such 
a speed that it would exactly cut the water edgeways, 
without producing propulsive force or reaction, or any 
other speed so as to produce any thrust which it was 
cypable of exerting. A diagram was made showing 
the pull of the screw on the dynamomitive screw frame, 
and also a diagram of the force administered by the 
belt, to make the screw turn round. This was a test 
to ascertain whether the screw was working neutrally, 
or whether it was in effect stripping the thread in the 
fluid nut and exerting propulsive force. Having set 


crank pins of a large marine engine. He had especially | the screw to cut the water exactly, so that it simply 
FIG. 1. 





Speed in knots. 
A A. Curve of Indicated HP. 


BB_ Force curve. Ordinates proportional to mean pressure 
on piston. 


in his mind a ship, the indicator diagrams of which 


he had analyzed. The crank pin was 22 inches in | 


length, and abont 22 inches in diameter; and it came 
out that when the engine was working at the highest 


power, and at its greatest speed, the work delivered in | 


the shape of friction on the surface of the crank pin (as- 
suming the co-efficient of friction to be 1-15th, which 
however, was possibly too high), was almost equivalent 


to a delivery of heat at the rate at which heat was deliv- | 


ered to the internal surface of a fire-box of a locomo- 
tive. The heat delivered at that rate had to be radiated 
away or got rid of in some manner by the crank arms 
and connecting rod brasses, but there was a great deal 
of heating and trouble with it. Then there were the 


packings of the piston and the like—all elements of | 


friction, and each deserving separate investigation and 
study in order to see whether it was possible in any 
manner to reduce the loss. Again, there was another 
element introduced by a function of the propulsive 
force—the adventitious resistance produced in a ship’s 
motion by the action of the screw propeller, where it 
was actually working. The screw propeller, working 
under the stern of the ship, pushed at the water, and 
propelled the ship; but in pushing at the water it made 
the water press less forcibly against the stern of the 
ship, and in consequence it produced a definite incre- 
ment of resistance. By his Admiralty experiments he 
knew that in a great many ships that augmentation of re- 
sistance was as much as 50 per cent. He had no doubt 
that the common run of steamers had an adventitious or 
augmented resistance equal to 50 per cent. of their natural 
resistance, created by the very instrument that propelled 
them. It might be interesting to point out the manner in 
which the fact had been crucially tested in the experi- 
ments to which he had alluded. The experiments were 
performed in a tank 300 feet long, with a working run 
of 180 feet, 10 feet deep, and 36 feet wide at the top, 
so that it was above all suspicion as to waves set up by 
the motion of the body. Just above the surface of the 
water was suspended a railway, with a 3-feet 3-inches 
gauge, and on that railway ran a truck carrying a very 
delicate dynamometer which pulled the vessel along at 
any assigned speed at which the truck was driven bya 
steam engine with a delicate governor. The model was 
held simply by the dynamometer, and by two delicate 
knee-jointed frames called guiders, so that the force 
measured was the pure, simple, propulsive force em- 
ployed in driving the model. Everything was recorded 
on a traveling sheet of paper in the usual way. The 
speed was registered, as well as administered, and thus 
an exact record was obtained of the resistance of the 
model in terms of the speed at which it was run. It 
was run at a great variety of speeds, and a curve of re- 


which there was a 


at an adjustable d 
ferward in front 


sistance was obtained. The base line represented | -ojiced He might be Seal ade. goniitiain i ciesanel 
er ag the ee he — why he confidently stated that the results obtained by 

oe a a Th na des —— i the the experiments were true. Some years ago he had to 
a sega oa rr Wy ~~ etimeedaoudient conduct for the Committee on Designs a series of dyna- 
up behind the d nate & another Crock, is mometric experiments with an old corvette, which had 
rate apparatus—a suspended 
dynamometrical frame, from which there was hung, by 


a delicate bracket apparatus, a horizontal screw shaft, ; * 
holees the-eurt , protruding and stern; she was also tried at two other - 


rate immersions, light and very light, so that 
aiid te led vs ma epee é tal alee enon the trial made with that ship was virtually a 


went edgeways through it, the model was then coupled 
up in front of it, and having previously ascertained the 
resistance of the model at the given speed, it was seen 
what happened when the screw was brought into such 
close juxtaposition with the model, not touching it, but 
so centrally placed, and at such a level, as that it would 
| be at the place it would occupy if it were propelling the 
| model. The screw in that position was still driven 
| with exectly the same speed as that at which it had 
| previously been merely cutting the water, without ex. 
| erting any propulsive force at all when there was no 
| model in front of it and the water was undisturbed. 
| The introduction of the model at once produced two 
| results. The screw was now exerting large propulsive 
| force, equal to about 20 per cent. of the previous resis- 

tance of the model, and the model itself exhibited a 
| considerably increased resistance: instead of pulling 
| only about 3 fbs. at the tow rope, it pulled nearly 344 
| Ibs. Repeating the same experiment, and speeding 
| the screw higher and higher, there was obtained °a 
greater and greater propulsive force 'elivered by the 

screw, and at the same time a greater and greater aug- 
| mentation of the model's resistance ; anc there came at 
| last a point at which the screw’s growing thrust had 
| overtaken the augmented resistance of the model. 
| There was then a state of things in which if the screw 
| had been attached to the model, as if forming part of 
| the complete system of propulsive machinery of the 
| model, it would be running at such a speed as precisely 
| to drive the model at her existing speed. Then the 
| augmentation of the model’s resistance varied somewhat 
| according to various circumstances which had to be 
taken into account, the fineness of the run of the model, 
the thickness of the stern post, whether there was a 
false stern post behind the screw or not —all those 
things had to be taken into account, but the result was 
| that, assuming the ship to have on ordinary fineness of 
run, there was an augmentation of resistance of from 
40 to 50 per cent. He dil not wish it to be supposed 
| that the models were mere toys; they were boats of 
| from to to 25 feet in length ; they were manufactured 
exactly to lines and loaded exactly to their proper dis- 
| placement, so that it was possible to compare the re- 
| sult of their resistance with the resistance of the ships 
they resembled and deduce what the latter would be. 
By some of those experiments it had been ascertained 


Fic. 2. 


Resistance. 





20,000 lbs. 


15,000 ** 


10,000 ** 


Speed im knots. 
A A, curve of ship’s actual resistance. 
B B, curve deduced from model for ship if with skin clean 
inted. 
ar C, curve of ship’s skin friction if with surface clean painted. 
DD, curve of ship’s skin friction if with one-tourth part 
coated with calico over the paint. 


that there was the extraordinary waste of power to 
which he had referred, 37 per cent. being all that was 


the reputation of being a good sailer and steamed 
fairly. The ship was tried at her normal immersion, 
her normal trim, and varieties of trim by the head 
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trial with a great number of ships. He wished 
to show how the actual result thus obtained with 
the ship corresponded with that indicated by her 
model. The curve of resistance for the ship, as obtained 
by the dynamometer, was a curve like the curve AA 
shown on the diagram. The curve of resistance ob- 
tained by the experiments with the model is shown by 
the curve BB. The model was tried with all the changes 
of trim and of immersion that the ship had gone through, 
and it was fc und in every instance, that the resistances 
exhibited by the ship with varied trim and of immer- 
sion were reproduced, under the same variations of 
trim and immersion with the model, almost exactly, but 
with fairer curves. The dynamometrical results obtained 
with the ship, though slightly irregular, because it was 
difficult to get the exact speeds, yielded fair average 
curves possessing characteristic differences ; for instance, 
they showed that at a high speed the ship did better 
when trimmed by the stern, and that at a low speed she 
did better than when trimmed by the head. All those 
characteristic results were reproduced by the model. 
The curves, though much alike, implied by their slight 
difference that, judging by the model, the ship ought to 
have made rather less resistance than she did, and 
prima facie, it might be thought that that was evidence 
of some incorrectness in the indications given by the 
model, The interpretation of the discrepancy, how- 
ever, was the following: a very large proportion of the 
total resistance, whether of ship or model, consists of 
surface friction, and is measurable in each case by the 
area of immersed skin, the quality of its surface, and 
the speed; and an extensive series of experiments had 
therefore been conducted to determine the co-efficients 
of resistance for surfaces of various qualities. This 
series, however, did not include old rough copper, such 
as that of the ship. The ship’s resistance was, in the 
first instance, calculated on the supposition that the 
quality of the surface was equivalent to that of smooth 
paint, and it was the resistance thus calculated that fell 
short of the truth. It was probable that the rough 
copper had a more resistant surface; and at all events 
the difference would have been exactly obliterated if it 
had been assumed that a strip of ordinary unbleached 
calico had covered one-fourth part of the surface of the 
paint. On these grounds he ventured to state that ex- 
periments with models gave a correct measure of ship’s 
resistance, and that in virtue of that measure it was pos- 
sible to determine how much nett HP. a given ship 
should require at a given speed, and from numerous 
comparisons between this and the actual power re- 
quired, to state that, in a general way, an amount of 
only from 37 to 40 per cent. of work put into the engine 
of a screw ship was actually realized. The moral which 
he desired to draw was the great importance of separat- 
ing, as far as possible, the expenditure of power into its 
constituent elements. The Admiralty had instructed 
him to work out a design for a dynamometer which 
might be substituted for the screw at the end of a screw 
shaft to measure exactly the power given out at that 
point by the engine; and he had succeeded in contriving 
one somewhat of the nature of a turbine, which, tested 
by acouple of good-sized models of different dimen- 
sions, justified him in the belief that a circular drum or 
casing about § feet 6 inches in diameter and 2 feet 6 
inches in length along the screw shaft might contain a 
turbine, which would take up 3,000 HP. when rotated at 
about go revolutions. He was expecting an order from 
the Admiralty to get such an instrument made, and in 
that case the apparatus would be applied and made to 
record the actual power delivered at the screw end of 
the shaft by the working engine. 
(To be continued.) 
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HUMBER’S WATER SUPPLY. 





Editor ENGINEERING NEws : 


Sir: Notwithstanding the stringency of the times, 
I cannot resist the temptation to become a subscriber to 
your proposed publication of the American reprint of 
** Humber’s Comprehensive Treatise on Water Supply 
of Cities and Towns.” 

Having the “Option” I agree to pay 10 dollars, accord- 
ing to the terms you mention in the enclosed printed 
form. Enclosed please find my check for five dollars, 
in payment of “ five dollars down.” 

I sincerely hope you will succeed in this commenda- 
ble enterprise. 

Very sincerely yours, 
W. MILNOR ROBERTS. 

23 FIFTH AVENUE, 

New York, $¥une 16, 1878, 
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CONFERENCE ON NATIONAL- WATER. 
SUPPLY, LONDON, ENG. 





The Conference on National Water-Supply was held 
on the 21st and 22nd of May, at the Hall of the Society 
of Arts. Sir Henry Cole, in opening the proceedings, 
read the letter of the Prince of Wales on the subject, 
which was published lately, and he then said that the 
subject was of such national importance that it could 
hardly be over-rated. People were as much entitled to 
pure water as to pure air, and this no doubt could be 
obtained if the Government were to appoint an authori- 
ty for obtaining a supply for the whole of the country. 


There was no doubt that engineers would be able to 
devise a scheme for dividing the country into districts, 
whereby the object would be attained; and, even if 100 
or 200 millions were expended, it could be obtained at 
a moderate interest with a Government guarantee, and 
they would not only be repaid commercially, but more 
than repaid economically in the improved health of the 
country. He added that, in order to utilize the con- 
ference as much as possible, it had been determined to 
take the discussion under two heads:—1, The great 
natural resources of the kingdom. 2, How they can 
best be utilised and economised for the supply of — (a) 
large towns, small towns, and country places; (4) 
London, 

Mr. Symons, honorary secretary of the Meteorologi- 
cal Society, read a paper on the ‘‘ Available Water-Sup- 
ply existing in the whole Country.” By a long series 
of observations and calculations he arrived at the fact 
that although no part of the British isles has on the 
average less than 20 inches of rain per annum, yet that 
the bulk of the supply falls upon elevated mountain 
tracts, where it ranges from 50 to more than roo inches 
per annum, and it was a curious and most favorable 
circumstance that these high lands are almost always 
of ahard and impervious material. The conclusions 
he arrived at were, that seeing that the quantity of 
rain falling cannot be increased, and the population is 
doubling about every twenty-five years, there will be 
less clean pure water in future years, and entirely new 
arrangements will therefore be necessary. 

Mr. J. Lucas, F.G.S., in his paper maintained that 
the real stumbling-block to the practical solution of the 
water question was not, as had been alleged, its cost, 
but the general absence of data respecting the sources 
of water. He suggested that a national hydro-geo- 
graphical survey was the measure that would best serve 
the present requirements of the country in general, and 
was an essential forerunner to the execution of any 
scheme of a constructive kind. He also recommended 
the utilization of the various natural sites for reservoirs. 

Mr. Edwin Chadwick said that the geological survey 
which had been executed with great skill and scientific 
accuracy, furnished them with a great deal of informa- 
tion as to the water-bearing strata. 

Mr. Conder referred to the way in which, under a 
Government commission, the water-supply of Italy had 
been studied, and he quoted from a “ Hydrographic 
Compendium of the Italian Provinces, with orographic, 
geographic, and climatological references,” and from a 
‘* Hydrometric Synopsis of One Hundred Rivers and 
Torrents of Continental and Insular Italy.” 

Dr. Child, while recognizing the advantage of local 
government for many purposes, believed the water-sup- 
ply needed the exercise of control over larger areas. 

Mr. Shelford, in supporting Mr. Lucas’s idea of the 
importance of hydro-geological surveys, alluded to cases 
in his own experience in the Lincolnshire Wolds, where 
much of the rainfall found its way by subterranean pas- 
sages into the sea. 

Dr. Bond urged that all water-supply arrangements 
should be under a commission of a permanent kind, 
unaffected by change of Governments, after the model 
of the Charity Commission. 

Mr. De Rane, of the Geological Survey, presented in 
tabulated form a statement respecting the water-bear- 
ing qualities of the different formations of the country. 
He also mentioned cases in which money had been 
squandered in obtaining water through want of using 
knowledge already acquired. He showed that no one 
general scheme for the whole country is possible, as 
different districts require different plans. 

Mr. J. Evans, D.C. L., referred to the loss of much 
of the rainfall by evaporation and vegetation. On 
chalk only from 6 inches to 8 inches of rain finds its 
way more than 3 feet down. He also discussed some 
of the arrangements for payment for water in country 
districts, which he regarded as very unfair to owners of 
mills and factories. 

Mr. Pierce urged that the Government must take the 
whole matter in hand, as private enterprises are no 
longer competent to deal with the increasing diffi- 
culties. 

Dr. Wright, of Cheltenham, pointed out that the 
rainfall on the Cotswold Hills really helped to supply 
London, and they needed some artificial arrangements 
to retain their own natural rainfall. 









Mr. Shelford showed some interesting maps of Lon- 


don tinted to illustrate the increase of population and 
of ratable property in certain districts. The ratable 


value on which water-rates may be levied is increasing 


at a greater ratio than the population. 


Mr. A. H. Brown, M. P., spoke on the Bill he has 
carried through the House of Commons; and a num. 
ber of officers of health, in alluding to it, praised it for 
what it was likely to accomplish, though it was stil] 
not all that was wanted. Many of the subsequent 
speakers alluded to the financial aspects of the improve- 
ment of supplies. 





On Wednesday the 22nd ult., the Conference was re- 
sumed, the entire of the day being devoted to the sub- 
ject of Water-Supply of the Metropolis. 

Dr. Frankland said that, after being opposed to the 
idea for many years, he was obliged to confess that he 
had at last come to the conclusion that it was desirable 
to have two systems of water-supply in London. To 
supply such an immense quantity of good water to be 
used mainly for flushing services appeared to him to be 
a waste. He did not, however, favor the notion of hay- 
ing two kinds of water in the house, which he thought 
would be a dangerous thing, for the servants would be 
sure to go to the nearest tap, whatever the quality 
might be. Therefore he would not introduce into the 
house more than one supply, but he would have an in- 
door supply and an outdoor supply. The domestic sup- 
ply for London amounted to 97 millions of gallons 
a-day, and for trade and all other purposes only 20 mil- 
lions, but he believed there was enormous waste of the 
water supplied in private houses. He would have the 
services flushed by an outdoor supply, and done under 
the control of the sanitary authorities; and in order to 
prevent the waste in the houses, he would have the wa. 
ter charged for by meter. Instead of a supply of some- 
thing like 30 gallons per head a-day, he thought 10 
gallons was sufficient. The experiment had been tried 
in Malvern, and it was found that 7% gallons a-day 
for each person sufficed. By this means they would 
greatly diminish the difficulty of supplying large towns 
with pure and wholesome water. For instance, the wa- 
ter at London Bridge, if it were allowed a day or two 
to settle, would be good enough for ordinary purposes 
other than dietetic. He had gone carefully through 
the records of the investigations made by Mr. Bram- 
well, Mr, Easton, and others, on the necessity of high 
pressure for the extinction of fires, and there could be 
no doubt the result of their investigations was that it 
was absolutely necessary for London to have a separate 
and special supply of water for the extinction of fires, 
or at all events there must be anew supply brought 
into London for that purpose. They could not, with 
the present system of mains, get the necessary pressure. 
The present mains and fittings of the house would re- 
main as now. It was important to bear in mind that 
it had been ascertained that within certain limits hard 
water and soft water were equally wholesome. 

Mr.S.C. Homersham read a paper on the supply 
of water from chalk beds. London he said was better 
situated than any other large city in Europe for obtain- 
ing a good supply of water. Within a convenient dis- 
tance northward there were more than 1,200 square 
miles, of chalk hills, the greater portion of the rain, 
about 28 inches in depth per annum, falling on which 
could be easily obtained for the supply of the metropo- 
lis. Supposing, however, that only 12 inches of rain 
fell over this area, the yield would be 750,000,000 gal- 
lons per day for every day in the year. Why, then, he 
asked, should not all London be supplied with water 
derived from chalk strata softened by Clark’s process? 
The only reasons that have been urged against this be- 
ing done were two—first, the pecuniary loss that 
would accrue to the shareholders of the eight companies 
that now supply London if competition were allowed ; 
and second, a suspicion that uncontaminated water 
thus derived direct from the subterranean chalk strata 
would somehow be abstracted from springs that now 
issue above the level of the sea, and flow direct into the 
river Thames, the river Lea, and their tributaries. 
There was no substantial foundation for such a sus- 
picion. 5 

Mr. Richard Hassard, read a payer on the practica- 
bility of bringing water from Lake districts for the sup- 
ply of London. The work he thought could only be 
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undertaken by Government intervention. He proposed 
to impound the water, and bring it to London, passing 
to the eastward of Manchester into Birmingham, pass- 


ing along the middle plateau of England toa large 


reservoir at Edgware at an altitude of 500 to 600 feet 
above London. The cost would be £21,000,000 and 


the water would supply 8,000,000 of people, and the 


cost, therefore, would compare well with that of other 
waterworks. There was nothing unusual, he said in 
the project except its magnitude. The distance from 


Ulswater to Edgeware was 260 miles, but Manchester 


was at present seeking powers to construct an aque- 
duct 100 miles in length; Liverpool proposed to bring 
water from North Wales, a distance of 70 miles; and 
Paris had recently constructed two aqueducts 168 


miles in length, and why could not an aqueduct 260 


miles in length be constructed for London? 

Mr. Joseph Prestwich, one of the commissioners on 
river pollution, read a paper on underground waters, 
which he showed are subject to the same dangers as 
surface water; but the sources of contamination fail 
to make themselves so apparent, and they do not exist 
to the same amount. Artesian wells, he said, could 
often be used with great advantage. 

Dr. Wright, medical officer of health at Cheltenham, 
said he believed it was the general opinion that the Con- 
ference should come to some practical conclusion, and 
he would therefore move — “ That this congress de- 
sires to urge upon Her Majesty’s Government the im- 
portance of taking steps, with the least possible delay 
by means of a small permanent scientific commission 
to investigate. and collect, for the information of the 
public, the facts connected with water-supply in the 
various districts throughout the United Kingdom, in 
order to facilitate the utilization of the national sources 
of water-supply, for the benefit of the country asa 
whole,” as suggested by His Royal Highness the Prince 
of Wales, the President of the Society of Arts. The 


motion was put and unanimously agreed to. A vote of 


thanks was passed to the Prince of Wales for writing 
the letter which had led to the calling of the Confer- 
ence together. 


_—————_-—_ > o—___——— 


BURLINGTON (IOWA) WATER WORKS. 





May 31, '78, was a gala day in Burlington. It was 
the crowning triumph of an effort to obtain a water 
supply for the city that dates back nearly a decade of 
years. The problem was not an easy one to solve. It 
is true, water in lavish abundance flows past the city. 
The supply is not only inexhaustible but the quality is 
superior to that furnished many American cities. The 
great river, with its rapid current and immense volume 
of water flowing down over the rock, gravel and sand 
that line its bed and send the water in eddying currents 
over and about its sand bars, is freed from organic 
impurities, and is surcharged with the oxygen that ac- 
complishes its purification. There was the water in all 
its plentitude and purity, but it swept unheedingly on- 
ward, and left the ambitious “metropolis of Lowa” 
athirst and unprotected. For while it was possible for 
the crude water cart to supply, in a small way, the do- 
mestic necessities of the people, and sprinkle a few 
streets at a disproportionate cost for the results ob- 
tained, these primeval appliances afforded no protection 
against that dreaded enemy of all ages, the devouring 
flames. Progress in building up the city was checked 
by this deficiency in the protection of property. Capi- 
tal shrank from investment where so great risks were 
incurred. This environment of peril fed upon the com- 
merce, trade and industry of the city, for it not only 
discouraged the improvement of property, but it taxed 
the property owner with high rates of insurance. 

But the citizens of Burlington had faith in the future 
of the city. They had an abiding faith that the Flint 
Hills, pierced by nine lines of railway and crowned 
with so many substantial evidences of an enduring pro- 
gress, were yet destined to witness the triumph of man 
over every natural obstacle that stood between the city 
and its future growth. From the water level to the el- 
evated plateau, that marked the beginning of the fertile 
stretch of prairie lands towards the west, is an elevation 
of about two hundred feet. To force water to that 
height and then distribute it with sufficient head to 
meet the requirement of every householder was 
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A DIFFICULT PROBLEM, 


citizen. At first glance it appeared simple enough, for, 
surely, where there are hills there can be built great 
reservoirs into which water may be pumped and left to 
distribute itself to consumers by the volition of its own 
gravity. But as a matter of fact there are no hills in 
Burlington! ‘ Ahill,” says Noah Webster, LL. D. “‘is 
a natural elevation of land, or a mass of earth rising 
above the common level of the surrounding land.” No 
such condition of things exists at Burlington. As the 
prairie land approaches the west bank of the Mis- 
sissippi, streams of water, in past ages, have cut deep 
channels in the land in their descent to the river, and 
the numerous ravines thus formed are still affected by 
the washing away of the soil in each storm, that contin- 
ues the labors of the centuries past. At the toot of sev- 
eral of these ravines that converge near the centre of 
the present city of Burlington there landed from their 
skiffs, 
FORTY-SIX YEARS AGO, 

the first white men who undertook to settle in the 
lands of the Fox and Sac Indians. The famous Indian 
chief Black Hawk then ruled the wild domain, and 
whether the advance of the first white men had his ac- 
quiesence or not, i{ was in contravention of government 
treaties with the Indians, and federal troops from the 
post at Rock Island came down and drove the pale- 
faced intruders away and burned their cabins. But in 
1833, after the Iowa lands were ceded to the govern- 
ment, the pioneers came back again and then began in 


fares to the table lands above, and building improve- 


days the popular estimate of the future system of water 
should embrace a reservoir, the city was located mainly 


every year more impracticable. However reluctantly 


doubt and convinced them that a system of direct press- 
ure is an imperative necessity. For while a reservoir 
might be constructed, at large expense, on the highest 
elevation in the city, it still would fail to supply water 


ings, and would entirely fail to meet the requirements 


no other practical solution of the problem but a system 
ot direct pressure which would furnish all the water 
required for domestic and general consumption, and 
which would also afford the very best fire protection 
wherever the street mains extended. The tests that 
were made yesterday we think fully justify the wisdom 
of the Burlington water company in adopting what is 
known as the Holly system of water works. The Hol- 
ly system of water works has been adopted and is in 
use in more than seventy towns and cities in the United 
States. This number does not include some twenty 
or more built on the same ora similar plan by other 
parties than the Holly company. The chief advantages 
of this system over the older systems, are, 1, Secures 
by variable pressure a more reliable supply of water for 
all purposes. 2. Less cost for construction. 3. Less 
cost for maintenance. 4. Less cost for daily supply. 
5. Affords the best fire protection in the world, 6. 
Largely reduces insurance risks and premiums. 7. Dis- 
penses with fire engines in whole or in part. 8. Reduces 
fire department expenses. All the tests made thus far 
in Burlington fully substantiate these claims as we shall 
more fully show farther on in this article. 

The history of the attempt to build water works in 
this city is a history full of doubt and unproductive ef- 
fort prior to the organization of the present company 





earnest the settlement at the foot of the ‘ Flint Hills.” 
As the town grew it gradually filled up the semi-circular 
basin formed by the convergence of the various ravines 
until men began to penetrate these natural thorough- 


ments in time filled the openings and dotted the upper 
plains. And naturally to the ascending settlers the 
rugged blufts, when viewed from the lower plateau, as- 
sumed the character of “hills,” and to this day they are 
known. as such, until ‘North Hill,” “West Hill,” 
“South Hill,” and “ Prospect Hill,” are popular terms 
for denoting the sections of the city not located on the 
lower level. And it was only natural that in the earlier 





at the foot of the blufis, But as the city grew and near- 
ly all the best residence property, and not a little of 
business property is now to be found on the upper ele- 
vations, itis obvious that the reservoir system grows 














our citizens have relinquished their favorite idea, recent 
surveys and careful investigations have removed all 


any higher than the first stories of thousands of build- 


of reliable protection from fire, There was therefore 
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Several ordinances were passed and companies organ- 


and one which troubled not a little every thoughtful | ized, but the obstacles, both natural and human, al- 


ways intervened and thwarted ‘every attempt. Finally, 
on the 17th of July, 1877, the present water ordinance 
was adopted by a unanimous vote of the council—one 
member only being absent, out of the city. To meet 
the requirements of this ordinance the Burlington Wa- 
ter Company was organized with acapital stock of 
$300,000. The following is a list of the original stock- 
holders : 

Hon. Charles Mason, Hon. John H. Gear, Hon. 
John Patterson, T. W. Barhydt, Jas.C, McKell, R. 
Spencer, J. Darling, John G. Foote, S. E. Barnes, J. 
J. Burnham, H. H. Scott, E. M. Eisfeld, George Sweny, 
Thomas Hedge, Donahue & McCosh, William Salter, 
H. I, Chapman, T. W. Newman, J, Kroft, P. T. Smith, 
all residents of Burlington. 

Directors,—Hon. Charles Mason, R. Spencer, Hon, 
John Patterson, James C. McKell, T. W. Barhydt. 

Officers. —Hon, Charles Mason. president; Hon. 
John Patterson, vice president; James C. McKell, sec- 
retary and treasurer. 

Hydraulic Engineer.—T. N. Boutelle. 

Chief Engineer at the Water Works,—Ira Holly. 

First Assistant —Charles Hood, 

Second Assistant,—M. J. Haddox. 

PREPARING FOR BUSINESS. 

On the 19th of July President Mason formally aoti- 
fied the city authorities that the Burlington water com- 
pany accepted the water ordinance, and on the gth day 
of October a contract was entered into between the city 
of Burlington and the Burlington water company, 
granting the latter the right to build and operate water 
works in Burlington. The details of the ordinance are 
too lengthy tou be summarized in this article, but it is 
proper to say in brief that the terms are believed to be 
favorable for the city without being oppressive to the 
water company, and that the result will be that the 
citizens will obtain water at as low rates as the citizens 
of any other city in Iowa, and that Burlington will 
have the very best fire protection and water for public 
uses at a comparatively low cost besides creating a sink- 
ing fund that will ultimately result in the city obtain- 
ing the ownership of the water works at first cost. 
Our citizens are generally highly pleased with the plan 
adopted to obtain water works and we are confident 
time will fully sustain this favorable judgment. Too 
much credit cannot be given Hon. Charles Mason, the 
president, Hon. John Patterson, vice-president, Cap- 
tain J. C. McKell, secretary and treasurer, and other 
prominent citizens who have taken so active a part, and 
we may justly add, such great risks in this laudable 
enterprise. These gentlemen and their associates sub- 
scribed to the capital stock of the company to the 
amount of $300,000, and are personally liable in that 
amount for the indebtedness or misfortunes of the wa- 
ter company, and yet, strange as it may appear, they 
are limited in the profits to be derived from this heavy 
liability to.the paltry dividend of twelve per cent. upon 
$30,000 of the stock, as the ordinance prohibits their 
paying up more than ten per cent. of the capital stock. 
Any excess of profit over that amount ($3,600 per 
annum) goes into the “ water fund” with the water 
tax and water revenues, to be appropriated, at the dis- 
cretion of the city council, to extend the mains, or re- 
duce the water tax, or to increase the sinking fund, or 
to reduce the water rates to private consumers. The 
interests of tax payers and water consumers are care- 
fully provided for and the stockholders have a limit on 
their profits that is quite disproportionate to the risks 
incurred. A grateful public, however, will hope for 
the company that success in this enterprise that will 
protect them from loss and insure to them that pecuni- 
ary profit as well as public appreciation to which they 
are certainly entitled. 

THE HOLLY MANUFACTURING CO. 


has been represented here by Dr. J. T. Cushing of Chi- 
cago, the general western agent, and by Mark S. 
Foote, Esq., local agent, who has had supervision 
of the Holly Company's affairs in Burlington, Mr. 
Charles C. Hildreth of Lockport, N. Y., secretary and 
treasurer, was present during the duty and steam tests. 
Messrs. Cushing and Hildreth are genial, courteous 
gentlemen, and have proved as popular with our citi- 
zens as the splendid system of water works they repre- 
sent. It is to be regretted that some device could not 
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be invented to transport them and the Holly works to 
Burlington, in order to incorporate their irrepressible 
enterprise in the citizenship of the metropolis. And 
we deem it due Mr. Mark S. Foote to make special 
note of his services in the construction of the works. 
The Holly company express great satisfaction with his 
management of their interests here, but we know that 
long before he became their agent he was an enthusias- 
tic advocate of the direct pressure system, and in com- 
mon with Mr. Spencer and others of our citizens prac- 
tically familiar with the principle of the direct pressure 
system has never lost his faith in its advantages, nor 
ceased to advocate its especial adaptability to the per- 
perplexing topography of Burlington. To Mr. Foote, 
Burlington is largely indebted to-day for its water 
works, 
LETTING THE CONTRACTS. 


The Holly Manufacturing company having taken the 
contract for the entire works, immediately sought out 
parties to contract for the different kinds of work. The 
laying of the inlet pipe and crib was done by Mr. Tru- 
man Cowell, of Muscatine. The work was done ina 
first-class manner, although the contractor was greatly 
troubled by the quicksand on which the coffer dam 
was built. The work was completed in time, and was 
the first sub-contract finished. 

The contract for building the filter bed and the build- 
ings was given to Mr. A. W. Manning, of this city. 
The work on this contract was prosecuted during all of 
last winter, but few days being lost. 

The laying of the street mains was done by Messrs. 
Russell & Alexander, of Chicago. When it is re- 
membered nearly thirteen miles of pipes were laid by 
these contractors and put through the severest kind of 
a test without a break or a leaky or imperfect joint be- 
ing found on the line, the reputation of these gentlemen 
is established. Their contract was finished two months 
and a half before the time stipulated, and in the pro- 
gress of their work they ever had the comfort of the 
citizens in view and never blockaded the streets or de- 
layed travel any more than was absolutely necessary. 

The pipes for the works were furnished by Dennis 
Long & Co., Louisville, Kentucky, and H. R. Smith & 
Co., of Columbus, Ohio. The Mohawk & Hudson 
Manufacturing company, of Waterford, New York, fur- 
nished the Eddy valves. The quality of the material 
furnished was such that on the trial, at extreme pres- 
sure, but three breaks were found on the entire line. 
These were defects that could not have been foreseen. 
In many trials in other cities as many breaks have been 
found in one mile. These pipes were delivered during 
the winter, and were handled roughly in loading and 
unloading them from the cars, and the fact that so few 
breaks were discovered speaks much in praise of the 
manufacturers. 

The general superintendence of the whole contract 
was under the direction of Mr. T. N. Boutelle, the en- 
gineer of the Burlington Watercompany. Mr. Boutelle 
is a civil engineer of large experience in the construc- 
tion of water works, He has been connected with the 
erection of water works in Anamosa, Clinton, Marshall- 
town and other cities in Iowa and in many other cities 
in adjoining states. He drew up the plans for the Bur- 
lington works and directed their entire construction. 
The ability he displayed in his labors, these works, 
which are second to none in the state, fully attest. Mr. 
Boutelle’s experience was of much value to the Bur- 
lington company, and the system and arrangement of 
the whole is due largely to his skill. 

RIVER WORK, 

The river work consists of an inlet crib constructed 
of pine timbers, firmly bolted together, filled with bro. 
ken stone, placed on the bed of the Mississippi River, 
in 19 feet of water at low water mark, and distapt from 
the shore about two hundred and fifty feet. A 24-inch 
iron pipe extends along the river bed from a crib toa 
filter on the shore. The filter is of stone masonry, 130 
feet long, 20 feet wide, and provided with suitable filter- 
ing materials, which may be renewed or cleaned at any 
time. An independent inlet pipe is provided to convey 
water directly from the crib inlet to the pumps, should 
the demand at any time (as for fire protection) exceed 
the capacity of the filter. 

THE BUILDINGS. 

The engine, boiler and coal houses, located 150 feet 

from the river, are of stone, have iron roofs, are sub- 


stantial and fire-proof, and of dimensions suitable for a 
duplicate set of pumping machinery. The smoke-stack 
is of brick and 120 feet high. The Burlington, Cedar 
Rapids & Northern, and the Burlington & Southwestern 
railways run between the buildings and river, mak- 
ing the delivery of coal convenient and inexpensive. 
The filter extends from the crib inlet, under the tracks 
of these railways, to a pump well inside the engine- 
house. 
PUMPING MACHINERY. 

The pumping machinery is the latest design of the 
Holly manufacturing company, and embraces all recent 
valuable improvements. It is especially adapted to the 
service required, and in finish and workmanship cannot 
be excelled. The engine is of the compound type, and 
guaranteed to perform a duty equal to raising sixty 
millions pounds of water, one foot, with one hundred 
pounds of coal, and to supply the quantity of water — 
three millions gallons daily — aud the fire streams re- 
quired by the ordinance. It has four steam cylinders, 
each nineteen inches in diameter, twenty-seven inches 
stroke, with four corresponding reciprocating pumps, 
each ten inches in diameter and twenty-seven inches 
stroke, attached by direct connections and erected on a 
heavy arched double frame of iron, set at an angle of 
ninety degrees, one steam cylinder and its pump being 
placed at each of the four corners. The frame supports 
at its top a shaft with an overhanging crank on either 
end, to which the four engines are connected by ordin- 
ary connecting rods. The cylinders and pumps are de- 
tachable at pleasure, and may be run singly, in pairs or 
all together, according to the demands for water supply 
from time to time. The engine is provided with the 
usual air-pump and jet-condenser, and by a peculiar ar- 
rangement of pipes and valves may be run on either 
the high, low, or compound steam pressure principles» 
and may be changed from one to the other at any mo- 
ment by the engineer. This arrangement is necessary 
to secure economical daily pumping for domestic sup- 
ply, which is done by compounding steam, and prompt 
increase of power for efficient fire protection, which is 
amply secured by converting the machine into a high 
pressure engine. When compounding the steam is 
taken directly from the boilers into one of the cylinders 
and exhausted into the remaining three, and when run- 
ning high-pressure is taken directly into all of the cyl. 
inders, the latter operation increasing the power of the 
whole four to eight times. To supply this increase re- 
serve boilers are provided, there being three in all, either 
of which alone will be sufficient to meet the ordinary 
demand, 

The water mains are of cast iron, tested at the foun- 
dry to withstand three hundred pounds hydrostatic 
pressure per square inch, and have since been subjected 
to a further test, after being laid in the ground, of two 
hundred pounds, which is twenty-five per cent. greater 
than will be required in practice. The lengths and 
sizes of mains are, in round numbers, as follows: One- 
third of a mile of sixteen inch; one mile and a half of 
twelve-inch; two miles of ten inch; four and three- 
quarter miles of eight inch; two and a half miles of six 
inch, and one mile and three-quarters of four inch, a 
total of a little over twelve miles and a half of street 
mains. The mains are all laid in trenches cut in solid 
rock. Additional mains are already petitioned for by 
the citizens. 

HYDRANTS AND VALVES. 


The fire hydrants are of the Holly patent, full size 
with double discharge and frost jacket. There are one 
hundred and fifty-seven in all giving three huudred and 
fourteen hose attachments, one hydrant being placed at 
each street crossing on the lines of the mains, with a 
hydrant between in some instances. The stop gates 
or valves are sixty-four in number, of the Eddy patent: 
These are placed in the mains at suitable points for 
shutting off water in case of necessity or convenience, 
from any of the lines. 


THE DUTY TEST. 


On Wednesday, May 20, at 10:30 A. M., was begun a 
“duty test” of the works, to ascertain whether the 
Holly machinery would fulfil certain economic require- 
ments of the ordinance. The engineers are required to 
raise sixty million pounds of water one foot with each 
one huudred pounds of coal, while pumping at the rate 
of three million gallons of water in twenty-four hours. 
The machinery was worked twenty-four hours without 


stopping. It had not been used for the previous twelve 
hours, and the coal was of inferior quality. The fol. 
lowing official figures show the result, which was en 
tirely satisfactory throughout : 


Number of steam cylinders........... 4 
Number of pumps......-..--.0++ ose 4 
Diameter of steam cylinders, in inches. . 19 
Diameter of pump pistons, inches...... 10 1-32 


Length of stroke, in inches............ 27 
Discharge of four pumps each revolution, 


Sh MN. 0 4:560 Rene so ees 6508000 721-8 
SS Gr Ws oo wn cs gas o6sh% eat a 24 hrs, 17 min. 
Number of revolutions ............... 45,812 
Average pressure on water gauge in 
POURS . oc ceccscccscsccccecs ©.0'0 ees ve 86 2-10 
Average height from water gauge, in feet 27 
Total head of water equal to feet....... 226 
Coal burned, in pounds................ 8,730 
Duty in pounds, raised one foot per one 

hundred pounds of coal.......... 71,514,000 


The contract required 60,000,000 foot pounds duty, 
which was exceeded by nearly twenty per cent. 

The quantity of water pumped during the run was 
3,204,240 gallons, which was at the rate of 3,166,704 
gallons for twenty-four hours, or five per cent. in excess 
of contract guarantee. 

The last trial was a most magnificent display. A 
valve at the corner of Main and Jefferson streets was 
atranged to throw a three-inch stream. This display 
commenced at 5:10 p. m., and the column of water shot 
up immediately to the height of 170 feet. 

The stream stopped at this height for a few moments, 
but in a short time the pressure was increased and the 
water went higher and higher until it far exceeded any- 
thing ever anticipated by any person, except those who 
had seen previous performances of the Holly pumps. 
When the full pressure was reached the column was 
measured and found to be two hundred and eighty-three 
feet high! The programme stated that this stream 
was to be thrown for ten minutes only, but it was kept 
up for twice that length of time, and the immense 
amount of water that was thrown during the time may 
be known, when according to the register kept by the 
engineer at the pumps, two thousand eight hundred 
and eight gallons of water were delivered each minute 
during this trial, and no other hydrant was open at the 
time. The wind was blowing just strong enough to 
let the water fall on the roofs of the houses on the 
west side of Main street and the gutters on the roofs 
were not large enough to carry off the water which 
poured from the eaves in volumes. This last test was a 
grand sight, and a close to the proceedings of the day 
and satised every one as to the power of Holly enginfie 
and pumps. 

AT THE WORKS 


all moved as smoothly as a drawing-room réception. 
The engineers were calm asa May morning, and all 
was as “serene” as the president of the United States, 
The engines and pumps worked steadily; the steam 
guages showed an even pressure, and the moderate 
fires and leisurely movements of the firemen showed 
there was no ‘‘forcing” of boilers or machinery. One 
boiler was not used at all. The engines were worked 
on the compound’ plan, the steam entering all four 
cylinders at high pressure, but condensed on the other 
stroke, thus creating a vacuum and utilizing the atmos- 
pheric pressure. Large crowds stood around and 
watched the beautiful working of the machinery with 
undisguised admiration. The following ‘‘cold, glitter- 
ing facts” will tell the ‘‘expert” reader better than de- 
scriptive language, the work done by the machinery. 


Boiler pressure sang, Om Cay ROMs oss sds cues 60 to 7o pounds. 
Water pressure, test No. 1 ............ceeeeeees 150 
Water pressure, test No. 5 pee vebeectegiutecucce eo 
Water pressure, display No. 3... ...---.+++++++ on 
Water pressure, display No. 4 .... ...--...2.00. —.* 
Water pressure, test No. §............0eeeseees a 
Water pressure, display No. 6............++-+.++ 120 “ 
Water eee eine inch st , Congregation- 
KB WhO sb 64:0 d1'Rb coved Ab SKE eer ene aS 
Water pressure, 1 inch stream, 1000 feet hose. . ae 
Water pressure, 3-inch stream ................+ a ees 
Number gallons, WOOK TIO, Bos vices ae ces 1,200 gallons per minute. 
WR Ber ie cs. cbctec 1,200 
" s CTIA, Ben 0 icexcnnsvs 1,800 “ 7 * 
* “se display No. 4....... 216 =“ woe 
S * Cent NG. Bios ceis ces 1,728 “ kde 
bee * Seek B80. G.. 560s. nase 3,000 * aoe 
. ” 1% inch str Con- 
comamtbenal aeawh. 850 “ eo: 
- ” 8 1-inch streams, 1000 
feet howe. .........6 ag eer 
- ” 3-inch stream........ 2,808 ‘“ Pei tee 
- - water per day........ 3,000,000 to 5,000,000 


A number of visitors from other cities were present 
during the day having come for the’ purpose of examin- 
ing the workings of the Holly system. Janesville, 
Wisconsin sent a delegation from her city council and 
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great necessity of life within his immediate reach. With 
the vast structures of ancient Rome we need not be 
ashamed to contrast the mighty giants of iron, which 
to quench the thirst of our great metropolis, labor 
from morn till night with the effort of ten thousand 
horses. Onto the tops of the hills and into our very 
chambers is the liquid forced. 

But what is the liquid, and whence is it obtained ? 
Some bright and pure from springs and wells, but most 
of doubtful hue and flavor drawn from a sewage-pol- 
luted stream, the instinctive appreciation of which can- 
not easily be set aside. Rome, with but few of the ad- | 
vantages at our disposal, did not stop to consider the 


citizens, composed of the following gentlemen: Henry 
Palmer, J, A. Blunt, James Church, D. Denis, J. B. 
Fitzgibbons, S. Hutchinson, Edward Ruger, and G. 
A. Libbey. Keokuk was represented as follows: W. 
C, Stripe, chief engineer of the Keokuk water works ; 
William Leighton, president, and Secretary Niles. 
Also Messrs. C. B. Armitage, S. P. Pond, Truman 
Cowell, John Jones, Guy Wells and John Crawford. 
Rock Island, Galesburg, Monmouth and Geneseo, IIL, 
were represented. Mr.S. Van Cleve, superintendent 
of the Des Moines water works, was present and assis- 
ted at both the duty and fire stream tests. 

In conclusion we cannot do our readers, and espec- 
ially our own citizens a better service than to make a 
brief mention of the inventor of the Holly system and 
his various improved machines and engines. The in- 
ventor is Mr. Birdsell F. Holly, of Lockport, New 
York, at which place the system was first introduced 
in 1863. He is the uncle of our Ira Holly, anda 
brother of A. P. Holly who has been engaged here for 
some time in putting in the machinery. Several disas- 
trous fires having occurred in Lockport, Mr. Holly 
conceived the idea of a stationary fire engine. The 
Holly manufacturing company was organized to carry 
out Mr. Holly’s plans which were at once successful 
and have since achieved such noticable triumphs. More 
water works on the Holly system have been built in 
the United States than all other systems taken together. 
In the state of Ohio alone the Holly system is in opera- 
tion in eleven cities, and perhaps we cannot do better in 
this connection than to make the following extract from 
the Dayton, (O.) Fournal: 


“Water was played upon the fire — seven streams 
from the Holly hydrants — over two hours, when it was 
thoroughly extinguished. The streams were thrown far 
over the tops of the buildings, and tore away the 
shingles from the roof, illustrating the power of the 
streams to the complete satisfaction of spectators. Mr. 
John H, Winters, of Winters’ bank, adjoining, reported 
no damage of consequence from water. He said the 
Holly water works at the Beckle House fire, and in 
the fire last night, had saved to Dayton their whole 
cost.” 




















great expense of fetching water, pure and clear, from 
the distant hills. Fortunately, however, there are to be 
found many modern examples of praiseworthy and hap- 
py selections of source, and also of thorough artificial 
purification. 

But on the score of quantity what can besaid? Inan- 
cient Rome the daily consumption was at the rate of 
three hundred gallons for each individual, so liLeral 










was the use of water for baths and fountains. In the 
present day thirty gallons are consedered to be a waste- 
ful quantity ; this is the change in the estimate of what 
is necessary for comfort and for health; this is the pro- 
gress of the last two thousand years.—AH/uméer's Trea- 
tise on Water Supply. 
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BOOK NOTICE. 


Tae Rattway Bumper; A Hand-book for esti- 
mating the probable cost of American Railway 
Construction and Equipment. By Wm. J. Nic- 
olls, C. E. Philadelphia: Henry Carey Baird 
& Co., Industrial Publishers, Booksellers and Im- 
porters, 810 Walnut street. 1878. Price $2.00. 


Such is the text of the title page of an exceed- 
ingly neat work, in the form of a pocket-book, now 
bofore us. The author in his preface says that he 
realizes “ the fact that other books have been pub- 
lished covering the same ground in detail, and that 
numerous works by engineers of known ability 
and reputation are also in existence, which contain 
an immense fund of general information and most 
of the tables necessary for calculation. But they 
are either in a condensed form, or clothed in formu- 
las and symbols totally unknown to the average 
railroad man.” We should not be inclined to favor 
the book on the latter clause, for we are of opinion 
that the “average railroad man” should know, at 
least something, of the formule and symbols used 
in his professional literature, and it is in a great 
measure on account of the country now being over- 
run with men of such poor attainments that the 
profession is in such a depressed state, there being 



















CONGRATULATION, 


At the close of the day it was hard to find any per- 
son who had any objections to find against the Holly 
system of water works. The works have exceeded the 
contract so much in every particular, that a general ex- 
pression of satisfaction was heard, that our city was ex- 
tremely fortunate in securing the best system of water 
works in the west. The people of Burlington are grati- 
fied at the completion of the works and at the posses- 
sion of one of the surest possible protections from fire. 
They are also gratified at the prospect of the future of 
our city which will increase in manufactures, etc., 
through the conveniences afforded by water works, and 
from no one who has the best interest of the city at 
heart can be heard any word of grumbling or discon- 
tent at the cost this necessity will place upon our city. 
For Burlington we predict a steady progress toward 
prosperity. We have now all the essentials of a first- 
class city. The future looks brighter, and to the en- 
terprising men who have labored long and earnestly to 
give us this latest need, the Hawkeye joins in wishing 
them the fullest realization of their most sanguine ex- 
pectations.— Burlington Hawkeye. 
oe 
THE PROGRESS OF WATER WORKS EN- 

GINEERING IN TWENTY CENTURIES. 















an enormous excess of pseudo-engineers over the 
demand for engineering services. But to the really 
practical man the work will be of great service, 
undoubtedly. We have often expressed ourself in 
support of literature of this class, provided it be 
based on the latest and most trustworthy facts and 
compiled or composed in such a manner, as to ren- 
der real service when called upon. Such books 
save an incalculable loss of time: the manual in 
question can be easily carried in the pocket and 
far away from works of a more technical character, 
there are few questions on purely railway matters 
that will not find a practical solution in its pages. 
It treats upon: Field operations, Preliminary Sur- 
veys; Cost of Earthwork; Permanent Way; Frogs 
and Switches; Equipment, and Depots and Struc- 
tures. Under the four latter heads there is much 
valuable and practical information, —seldom found 
in so useful a form, — illustrated with manywood- 
cuts. 

The book, as we have said, is very attractive in 
form, and very portable; it contains some 231 
pages, is well printed on toned paper, and is alto- 
gether a creditable production. 
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NEW USES FOR SLATE. 






















What a change has taken place in countries where 
great civilizations have flourished, from the time when 
the lone savage lay down by the river’s brink to slake 
his thirst, to a long-after period, when some world- 
renowned city, full of luxury and art, received its sup- 
ply through magnificent artificial channels, constructed 
with transcendant skill, and of a monumental durabil- 
ity that could be overcome only by the earthquake or 
the ruthless violence of man! 

And what has been the progress since the period of 
the great aqueducts? Structures more wonderful have 
been built it is true ; but for the supply of water to 
cities we are enabled, from a thorough comprehension 
of the capabilities of iron, to meet the same ends by 
less costly means. The mighty energy of steam, the 
fertility of modern invention, and the general advance 
of science, have likewise in nothing more powerfully 
ministered to the wants of man than in bringing this 

















This country is peculiarly rich in building materials, 
and especially rich in deposits of slate of the finest qual- 
ity, which sooner or later is to assume a degree of im- 


portance hitherto unknown in building construction. At 
present there is a growing demand for slate in large build- 


ings for the construction of stairs, for which it is most 
admirably edapted. Its advantages are in its compara- 
tive lightness, strength and durability. One great ad- 
vantage of slate over marble is the ease with which it 
can be prepared. Risers and treads are split to nearly 
the requisite thickness, and readily worked down to a 
smooth surface, when they are treated almost as though 
they were of wood, though of course slate demands iron 
construction. Fine examples of slate stairs can be seen 
in the Delaware and Hudson Canal Company's build- 
ing, and in the Evening Post building in New York, and 
it is greatly to the credit of R. M. Hunt, Esq., that he 
has taken such an advanced position in the use of this 
material. 

Slate wears like steel. This is a most tmportant 
requisite in material for stairways. Marble grinds out 
under the tread of passing feet where seemingly no im- 
pression is made on slate, The stairs of the Pennsyl- 
vania Hospital were built of slate, from Pennsylvania 
quarries, in 1859. Recently a careful examination was 
made to test the amount of wear on the treads, and it 
was found to be imperceptible; as on laying a straight 
edge lengthwise of the step, there was not space enough 
to admit the insertion of a knife blade. Sucha re- 
sult is very remarkable, to say the least, and is worthy 
the thoughtful attention of our builders. In color, slate 
possesses a decided advantage over marble, as the color 
of the latter is cold while that of the brown slate is rich 
and warm. Slate, too, can be had in unlimited quantities 
of a fine grain, and so beautiful in color as to admirably 
adapt it for panels in wainscoting. 

Lately there has been an increasing demand for slate 
in the place of marble in urinals, largely on account of 
its imperviousness to moisture, as well as for its superior 
cheapness. A piece of slate may be kept in water for 
weeks with no perceptible increase in weight. An im- 
portant feature, too, is the ease with which it may be 
worked, admitting of perfect joints so necessary in large 


water closets. 
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CORRESPONDENCE. 





U.S. Coast Survey SLoop “STEADFAST, } 
INDIAN RIVER, FLA., May 27th, 1578, § 


Sir:—I should like to give, for the benefit of 
your readers, the method I have employed for accur- 
ately dividing a telemeter-rod so that the correct dis- 
tances from the center of the instrument may be ob- 
tained without computation. 

From the center of the instrument measure a distance 
of d’ of one or two hundred feet, and carefully deter- 
mine the interval 2’, included between the parallel wires. 
Measure /. the focal length of the telescope for parallel 
rays, viz., the distance from the object-glass to the 
cross-wires when the telescope is focussed on a remote 
object ; and the distance & from the object-glass to the 
center of the instrument. Let w denote the distance 
between the parallel cross-wires, and compute the ratio 

~ from the formula . 

7 rom the formula 7 end oo ie 
terval ¢ comprised between the parallel wires at any 
distance d is 


Os bm elf +A) ebidsaehnemeaiaes (1) 


, then the in- 


Example —Wurdemann Pivot Level No. 16, d’ =100 


feet, #’=1.3175 ft., J=1.35 ft., k=0.69 ft.; hence oe _ 


0.01345 and formula (1) becomes /=0,01345 d—0.027 ft. 
To graduate the rod proceed as follows: 





A 


Lay off ad=second term in formula (1)=0.027 ft. in 
the example, then lay off ad=its observed value=1.3175 
ft. in the example, and divide the rod proportionately, 
starting from 4, viz.: bg—26d, bn=3bd, bs= *s: etc. 

For precise measurement, two targets may be used, 
one fixed and the second movable. The rod should 
always be held vertical. The correction to be applied 
to the readirg on account of slope is c=» sin.’a 
where r=reading and a=angle of elevation or depres- 
sion. This correction is always minus and can easily 
be taken from a table by inspection. An approximate 
formula is ¢;.0=0.03a™, that is the correction for a read- 
ing of 100 equals 0.03 of the square of the angle of 
elevation in degrees. This formula is sufficiently close 
for any case in ordinary hilly country; for corrections 
less than 30 the error of formula is less than \. 

In running a telemeter traverse with a rod graduated 
according to the manner described, between points of a 
triangulation, the greatest error was 5 ft. in 1000, and 

| the average error in a distance of g miles was 2 feet in 
1000. As the error was + in all cases, it is probable 
that it was due to some extent to want of verticality of 
the rod. The telescope used on this work was an 
inferior one. It is a waste of time and eyesight to 
attempt precision with a poor telescope. In my prac- 
tice I have found inverting telescopes much to be pre- 
ferred for clearness of image. 
Very respectfully yours, 
Horace Anprews, C. E. 
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RETAINING WALLS. 


BY GRAHAM SMITH, 


Past President of the Liverpool Engineering Society, Late Resident Engineer on 
the Restoration of the Liverpool Landing Stages destroyed by fire August, 1871. 


The design and construction of retaining walls is one of those 


matters in engineering concerning which the widest differences of 


opinion exist. Toa great extent their sections are deduced from 
walls already constructed, a mode of proceeding fully justified by 
the many complicated conditions appertaining to their design. 

The amount of pressure acting at the back of a wall is so varia- 
ble that no theory is sufficiently comprehensive to take in all the 
examples to be met with in practice. In every instance a special 
treatment is required, and the best course to pursue can alone be 
determined by a judicious combination of theory with practical ex- 
perience. Results show that modifications are often made in the 
sections of retaining walls in an entirely wrong direction and at 
the sacrifice of much material. 

On the design of retaining walls and a few other works in civil 
and mechanical engineering is tounded the “ miscalled practical 
man’s” contempt for the theory by which he unknowingly is ena- 
bled to carry out any work. 

The engineer and really practical man is neither slave to pre- 
cedent nor to the dictates of theery, but each is made subservient 
by turns to the other, both being so blended as at last to obtain that 
harmonious whole which remains a tribute to thought, persever- 
ance, and skill. 

Whatever the shortcomings of theory based on the sound laws 
of mechanics, and worked out by those of mathematics, the verdict 
of the most unfavorable jury can only be that the theoretical struc- 
ture is one of uniform strength. It would be so in practice if the 
premises were obtainable on which the theory is based, unfortun- 
ately this is not the case and thus abstruse reasoning is often ren- 
dered of little use. Engineers in this country consequently discard 
abstruse calculations and complex formule in favor of the graph- 
ical methods of representing loads and ascertaining strains. 

Although mathematics may be an easy mode of reasoning, still 
when the reason is guided at each step by the eye and a thorough 
knowledge of general principles, the conclusions arrived at will in 
all probability be more sound than those obtained by dealing with 
x and y, the values of which are unknown until the cal: ulation is 
completed. What can be more simple or practically more accurate 
than diagrams representing the moments, rivets, plates, and sec- 
tienal areas of the iron in a girder, by which can be ascertained at 
a glance the positions for joints in plate as well as the economical 
and general distribution of the metal. 

From the foregoing it will be seen that in subsequent investiga- 
tions the author does not pretend to greater nicety than is consist- 
ent with our knowledge of materials and the practical carrying out 
of work. A wall when properly built should be as nearly as pos- 
sible equal in strength and stability at all points. Any portion on 
being cut off by a level line from the bottom must therefore simply 
be assumed as resting on the under portion as a foundation, and the 
adhesive force exerted by the mortar not considered. This class of 
work is seldom constructed with the care necessary for structures 
in the design of which the tensile strength of the mortar enters to 
any great extent. 

Theory and practice being closely allied in the construction of 
walls to support still water, they will be first taken as being more 
simple and as leading up to the more complicated problems in- 
volved in the investigation of walls to support earthwork. 

In dealing with fluid pressure there is for a base of operations 
the well-known hydrostatical law. The pressure of a fluid on any 
plane is equal to the weight of a prism of the fluid, whose base 
is equal in area to the plane, and height to the distance from the 
surface of the fluid to the centre ol gravity of the plane; and in any 
rectangular plane which has one edge in the surface of the fluid, 
the pressure acts in a direction perpendicular to the face of the 
plane, at a point terme the “centre of pressure,” situate at a dis- 
tance of two-thirds the depth of its immersion. 

As examples generally convey a‘meaning more clearly than 
written explanations, they will be resorted to, and Figs. 1 and 2* 
have been prepared for reference. 

Rubble masonry is taken as weighing 130, brickwork 112, and 
water 62.5 tbs. to the cubic foot; the length of the wal. under con- 
sideration will be always one running foot, and a cubic foot will in 
all cases be the unit of measure. The toe of the wall, as hereinaf- 
ter employed, is the point where the surtace of the ground cuts the 
foot of the wall. 

Salt water being more dense than fresh, weighs heavier in pro- 
portion to the amount of salt in solution, but if 3 per cent. be 


*Weare, | unfortunately, unable to prepare the cuts in time for this issue, buf they will be pre 
sented in our next. 





added to the calculations with fresh water syfficiently accurate re- 
sults will be obtained. 

The pressure against the back of a wall is nothing at the surface 
and increases. per foot of area as we descend each foot, only by the 
weight of an additional foot of water. At the base of the wall it 
will be therefore that due to a column of water 1 foot in area; and 
in the present instance 14 feet 6 inches in height, weighing 906 ths. 
If a line be drawn from the point C, Fig. 1, at right angles to the 
back of the wall, equal in length t» its depth below the surface, and 
the length of this line represent the pressure at the bottom of the 
wall in tbs.; then another line being drawn from its unconnected 
end H to where the surface of the water cuts the wall will enclose 
a triangle A H C, the area of which will represent the total press- 
ure in tbs. per foot of urea at any point. 

As the weight of water at the surface is nothing, here theoretic. 
ally the thickness of the wall will also be nothing, and the pressure 
of water per foot of area increasing uniformly asthe ordinates of 
a triangle, it follows that the wall to offer uniform resistance at all 
points will also have a triangular section such that its moment 
about the toe is exactly equal to that of the water pressure. Let 
ABC in Fig. 1 be such a triangle, this is then the theoretical form 
which must be adhered to as nearly as possible in practice. In or- 
der to be on the safe side somewhat larger dimension must be em- 
ployed, but with this as a starting point these can be readily 
deduced by the Practical Engineers’ Calculus, or the most useful 
but rather unscientific method of trial and error. 

Practice will determine the minimum thickness of a wall at the 
top. Its section must be made to conform to theory, and be modi- 
fied by practical considerations so as to obtain an economical result. 
Referring to fig. 1, assume a portion of the wall above the line D 
E to be of rectangular section, and 3 feet in thickness; the water 
acting against this is 5 feet in depth, and will exert a thrust against 
the wall of 

5X 25 X 625 _ 2 owt, 
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The face of the wall being vertical this will act horizontally at a 
point two-thirds of 5 feet or 3 feet 4 inches below the surface. 
This force must be transmitted to the foundations through the mass 
of the wall. If the foundation be assumed as unyielding, it must 
be resisted by the weight of the wall, which acts vertically down- 
wards through its centre of gravity C G,, and so far as the over- 
turning of the wa!l is concerned there will be two forces acting at 
right angles to one another represented on fig. 1 by P and W. 

Now by mechanics. If two forces acting on a particle be repre- 
sented in magnitude and direction by two adjacent sides of a paral- 
lelogram, the resultant of these forces will be represented in mag- 
nitude and direction by that diagonal which passes through the 
particle. If this resultant pass without the base of the wall, or the 
portion under consideration, it will be overturned. In the present 
instance it does not do so, Again by ascertaining firstly the weight 
of the water acting on the section of the wall above the line F G; 
and secondly the weight of the wall, which will act vertically 
downwards through the centre of gravity of the whole section 
above F G, and proceeding in a manner similar to that already 
described, the point a, will be found, and so on any number of other 
points, @,, @,, a,, by joining which will be obtained roughly what is 
termed the dine v resistance of the wall. 

Owing to the liability of masonry to fail if subjected to too great 
a crushing strain, and to ensure sufficient stability, this line of 
resistance must be some distance within the body of the wall. 
Some authorities consider that it should fall within the middle third 
of the thickness of the wall, but from a study of existing structures 
the author is led to believe that if the distance between it and the 
nearest face be not less than one-fifth of the thickness of the wall 
at that point, then the condition of safety will be amply fulfilled. 

Keeping strictly these conditions in mind little difficulty will be 
experienced in so modifying the section that it may be made to com- 
ply with this or other requirement. In the event of a doubt exist- 
ing as to its stability after being so changed the investigation on 
the altered section may be repeated in a few minutes, or a check 
may be put a it by the system of moments which it will per- 
haps be well here to describe. 

A retaining wall will be stable if the moment of its weight round 
the point of rotation exceed, by a certain factor of safety,that of the 
thrust of the water or bank round the same point. 

In the present instance the weight of the wall is 88 cwt. and the 
thrust of the water 63 cwt., and by scaling the lengths of the arms 
at which these forces act from Fig. 1 the moment of the water will 
be found to be 63 X 5 = 315 cwt., and that of the wall88 x 5 = 440 
cwt., or a little more than one-third greater than the moment of 
the water. This the author considers a sufficiently large factor of 
safety, as that deduced from the condition of the line of resistance 
passing one-fifth within the thickness of the wall, requires only an 
excess of three-tenths, or a little less than one-third. The discrep- 
ancy in the results is owing to the diagram of the wall,not being 
constructed with absolute theoretical exactness. , 

(To be Continued.) 
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THE AMERICAN SOCIETY OF CIVIL EN- 
GINEERS. 





PRELIMINARY. 


It is hardly necessary for us to say anything 
upon the pleasure of a railway trip from Chicago 
to New York City by the justly popular Pennsyl- 
yania Central route. It is enough to give it as our 
opinion that it has no superior as regards comfort 
of travel, speed and certainty of trains, and varied 
and beautiful scenery, to charm away the tedium 
of the long journey. It was by this route that we 
started on the evening of the 12th inst. from Chi- 
cago, bound for Boston and the Annual Convention 
of the American Society to be held on the 18th and 
three following days. 

Friday morning found us comfortably established 
at the Metropolitan of New York, which, under the 
management of Mr. Henry Clair, is re-assuming its 
former popularity as a first-class down-town hotel. 

THE ELEVATED RAILWAY AND RAPID TRANSIT. 

By 9 a. M., we were making the tour of New 
York from the Battery to Central Park and return 
via the Metropolitan (late Gilbert) Elevated Rail- 
way, and as this is a practical solution of the long 
discussed question of Rapid Transit in that 
crowded city, and is now the sensation of the people, 
we have taken the liberty to make the following 
extended quotation from the correspondence of the 
Boston Daily Advertiser. Referring to the appearance 
of the piers of the Brooklyn bridge, and of the num- 
erous lofty buildings which greets the eye of the 
visitor as he approaches New York, the correspon- 
dent remarks :— 


“If all these things must strike the stranger who ap- 
proaches New York on either flank, a more curious 
spectacle awaits him when he begins to cross the city 
from one river to the other. Nowhere else in the world 
can be seen steam cars running above the sidewalks and 
above the roadway of crowded thoroughfares, on tracks 
supported on iron columns. Nowhere else has metro- 
politan necessity begotten this form of rapid transit; 
and it is worth a tolerably long walk to study the veri- 
ous ways in which the numerous difficulties of construc- 
tion have been got over. The original single track on 
Greenwich street is destined, sooner or later, to give 
way to the safer and more elegant style of the track just 
completed on the opposite side of the street, but as long 
as it lasts it will have the honorable distinction of hav- 
ing solved the problem which had so long vexed the 
metropolitan mind. The cars which run over it are 
heavy, dingy and uninviting ; the track, sustained by 
girders, bends visibly to the eye and sensibly to one 
who rides as the train passes from pillar to post; but 
there have been very few accidents, latterly no case of 
serious derailment ; the speed is fair, the noise not ex- 
cessive, and the service as satisfactory as one track, re- 
mote from Broadway, could afford. The fresh structure 
of this New York Elevated railread still covers the side- 
walk, or rather the curbstone, but the form of the pil- 
lars is different, the track (half a story higher) rests 
upon a solid trestle-work of iron, and, so far from disfig- 
uring the street, rather adorns it. On the east side the 
narrowness of Pearl street compels the union of the 
two tracks over the roadway. In the Bowery they sep- 
arate again, and when Third avenue is reached they are 
stiffened by a light iron arch which spans the roadway, 
with a perspective effect decidedly pleasing. 

The Metropolitan road (till recently called the Gil- 
bert) starts, not like the other from the Battery, but 
from Rector street, in the rear of Trinity Church. It 
has but one plan,—to cover the road-way, but whether 
it does so from curb to curb depends upon the width of 
the street. This is the case in Church street, in South 
Fifth avenue and elsewhere, but in Sixth avenue the 
structure covers only the horse-car tracks in the middle, 
and leaves a clear drive to right and to left. The engin- 
eering devices for these various situations are very inter- 
esting, and so is the way in which corners have been 
turned by curving the track. In one instance only, I 
believe, on the corer of Church and Murray streets, 
was it found necessary to cut away (or“‘chamfer”) the 
corner building. It is curious to watch from Broadway 
the serpentine motions of two passing trains winding 
in and out in the space of a single block at this point. 

That the elevated railways disfigure the thorough- 
fares which they 
jectured, and is true with some qualifications. I do not 





entirely, and, while caution is still to be recommended, 
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“harming. Something, too, may be said for the pictures 
framed in by the depots at the intersection of our east 
and west streets with the avenues ; especially if one can 
catch a glimpse not only of vanishing lines of trees but 
of the blue waters of the Hudson besides. But, on the 
other hand, it seems idle to attempt architectural effect 
hereafter in buildings on the line of the roads ; and costly 
and really admirable designs already there, like those of 
the coal and iron exchange and the Jefferson market 
court-house, can no longer be viewed as a whole, which is 
very much to be regretted. Still, one may easily be too 
pessimistic, and it is possible to point out on Greenwich 
street buildings erected since the railroad began run- 
ning that appear to have had as much thought bestowed 
on their exterior as there would probably have been if 
the railroad were not there. Nor do I share the appre- 
hensions of the Sixth avenue shop-keepers that this 
rival of Broadway is going to loose caste. Mr. Macy, 
with a station at his very door, in addition to intersect- 
ing horse-car lines on the street level, is certainly not 
going to see his custom fade away. He may have fewer 
carriages drawn by high-spirited horses standing before 
his store, and he may be annoyed by the noise, which is 
incessant and vexatious ; but more buyers will drop in 
and down upon him, and other tradesmen may experi- 
ence the same thing. Where the trestle-work com- 
pletely overshadows the street, making the basement 
story dismal, it is probable that landlords will have diffi- 
culty in procuring tenants, and may have to put their 
buildings to new uses. But time alone can show how 
real estate will adjust itself to these trying conditions. 
The effect of use has been strikingly shown in the ex- 
perience of the Greenwich-street line. When it first 
went into operation it was dangerous for a pedestrian to 
cross the street while a train was passing, unless he 
looked forty ways at once to see that no horse was 
startled into running away. The intelligence of this ani- 
mal has since enabled him to overcome his fears almost 


light that probably a good dependence can be placed on 
the brakes, and for the rest we must trust to the caution 
and vigilance of the engineer. 

New York's present delight in these roads is not 
childish. The need of them was urgent, and no other 
plan was practicable except this. The problem has 
been met American fashion, and the right of eminent 
domain was never, perhaps, more justly enforced than 
in confiscating the upper space of some of our best 
streets and avenues, in disregard of the vested rights of 
corporations beneath and property-holders alongside. 
Whether the companies have not got their franchise too 
cheaply; whether the construction of the roads has not 
been attended with the usual credit mobilier corruptien ; 
whether rapid transit is going to achieve all that is ex- 
pected of it, are questions not entertained now, and 
not answerable for some time to come. Meantime, the 
metropolis offers a new sensation to visitors, a greater 
attraction to intending residents, and must excite admir- 
ation both in those who only stare at the miles of iron 
and wood, and in those who reflect on the capital and 
the audacity necessary to undertake, and the engineering 
skill to conceive and erect them.” 

THE BROOKLYN BRIDGE AND THE ACCIDENT. 

Shortly after noon a report went through the 
streets that an accident had happemed on the great 
bridge, resulting in loss of life and inflicting con- 
siderable damage to the company. By reason of 
an exceedingly fortunate train of circumstances we 
were very early at the scene of the accident on the 
New York side of the river, and at the foot of the 
anchorage abutment we met Col. W. H. Paine, the 
Engineer in charge of the bridge, and an assistant, 
who invited us to go on the top of the abutment 
where the party when landed consisted of Col. 
Paine and assistant, Mr. Park Benjamin, editor of 
the Scientific American, Mr. William H. Wiley of 
Jno. Wiley & Sons, Publishers, two Herald reporters, 
and the writer. Col. Paine has spent the most of 
his professional life on the construction of suspen- 
sion bridges, and is considered to be the leading 
authority in the worldon wire rope and on all mat- 


























the cases of actual fright and runaway are exceedingly 
rare. It must be admitted, however, that to be run 
away with on Sixth avenue would not be a light matter, 
as the chances of striking one’s head against an iron post 
if thrown out are all that could be desired. Possi- 
bly there may be some danger in alighting from horse- 
cars, especially if they be in motion, or if one trips and 
falls. Of the annoyance of falling cinders, axle-grease 
or banana-peel we must perforce make light. 

The cinders, which do not seem to be under control 
as they ought to be, may some day cause a fire along 
the route. This has been much considered, and perhaps 
is an inconsiderable danger ; but a real and momentous 
one is the obstacle which these great iron platforms in- 
terpose to the firemen in attacking a conflagration. In 
the report of a recent fire on the line of the New York 
Railway, it was stated that “great difficulty was expe- 
rienced in reaching the Greenwich-street side of the 
building, owing to the obstruction offered ‘‘ by the ele- 
vated railroad tracks.” The raising of ladders in Church 
street, indeed, unless on the trestle-work itself, is almost 
out of the question. No one has suggested, either, so 
far as I know, that a fire of no very great significance ia 
itself might at any time impede transit while it was 
going on beside the track, and for days afterward until 
threatening walls could be lowered. What would hap. 
pen, then, if Pearl street or Church street were some 
time swept across by fire of such intensity that the rail- | which we will give hereafter. 
road tracts were twisted and prostrated, or crushed by sh Ab een aren 99 -” 
the falling debris? Pesple who depend on “rapid tun- After the “ pencil shovers had secured all 
sit” would not readily come back to the slower ways of | Necessary notes of the accident, and the massive 
yore, and could not anyhow without great inconven- | works at this point had been explained by Col. 
lence. eat ve Re a ee ice . 

For the present the competing horse-car lines feel Paine, the party, by the kind invitation of that 
keenly the loss of custom. They can never lose all | gentleman, were allowed the much coveted privi- 
their patronage, and they may be able to reduce their | lege of crossing the foot-bridge which is the prin- 
sew 1 6 a ee ee bg —. eae . cipal means of communication used by the work- 
sal for the sake of b arsecra plenty of elbow-room in | men and engineers on the bridge, and to which the 
it. Still, the contrast is very great in all respects E public is absolutely denied any access. We here 
tween them and the Metropolitan parlor cars (as they iia sderable trevidation 3 
might be called). In the first place the personnel of confess to a feeling of spienanserowersAtore agen * 
the car drivers and conductors is so low that one won- | Starting upon the journey of that “narrow way, 
ders there are not more frequent instances of collusive | but being assured of its safety, not from the falling 
highway robbery like that witnessed in a Third-avenue | o¢ the bridge, but of our own immunity from diz- 
car last week. Nothing is more palpably a mark of| . 8° 
distinction beween Boston and New York than the | Ziness, we followed after the others under the care- 


fact that with one you find courteous and obliging gen- | ful charge of Col. Paine’s exceedingly-gentiemanly 


tlemen, mostly Americans (at least among the conduc- : : . o : : 
tors); here in New York we feel ourselves in charge of equations; eat He Gue time ater resting on the pers 


a class but one degree less ruffianly than the dangerous | 22d viewing the magnificent spectacle of New 
classes. The elevated railways offer us uniformed | York City; the surrounding cities and suburbs; 


and respectable officers, and that is an immense pro-| the harbor and bay with its fleets of vessels, at an- 
gress. ‘The cars on the other hand, are simply luxuri- 


ous. The sides are almost wholly of glass, giving a | Chor or in rapid motion; and away beyond, the 
particularly light and cheerful aspect to the interior, | ocean, and the distant hills, a spectacle not to be 
eee veo Dae: ane aden eae tae forgotten, we reached the Brooklyn anchorage in 
gitudinally and crosswise, and so divided that there can | Safety, and after a short visit there, descended and 
be no crowding. There is pane unavoidable =. returned by ferry, well pleased with the trip and 
fusion in getting in and out, as in all steam cars; there . . : +. oe 

is, I think, some danger from reckless getting in while exceedingly obligad * Cul. Paine ep bie, kindinges 
the train is in motion; but once in, the trip is smooth | 1M granting us the privilege. 

and delightfu/. tem, without being “ = ag On Monday evening in company with « large 
the stations are ty frequent ; the rapidity lies in t Thi 

close foll wed ope thin Wy itis — at iatervalls of party from all parts of the Union, we left New 
three minutes or less. The timid can foresee a peril in | York by the Fall River steamer “ Bristol,” which 
this proximity, in foggy weather or at night, or in case | landed us at Fall River in time to reach Boston for 


of accident on a curve. But the rolling stock is so an early breakfast at the Hotel Brunswick, the 


ters pertaining to the manufacture and use of wire 
as a material for the construction of bridges. It 
was therefore a privilege which we appreciated to 
listen to that gentleman give a description of the 
accident ; as for the cause of it he confessed he 
could not as yet form any opinion, as he had not 
been able to discover any weakness in the wire, or 
carelessness in the operation of letting the strand 
into place. A description of the breaking of the 
strand and a theory accounting for it was embodied 
in some remarks made at the morning session of the 
Convention in Boston on the 18th by Mr. Colling- 
wood, first Assistant Engineer of the bridge, and 
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headquarters of the Society during the Conven- 
tion, and for all taking part therein. 

The Tenth Annual Convention of the Society 
was opened promptly at 10:30 a. m.,on the 18th, 
in the Hall of the Massachusetts Institute of Tech- 
nology, about 130 members and visitors being 
present. Secretary Bogart called the meeting to 
order, and in the absence of Mr. E. 8S. Ches- 
brough, the President of the Society, Col. W. Mil- 
nor Roberts, Senior Vice President, read a short ad- 
dress to the meeting, after which Mr. E. 8. Phil- 
brick, of Boston was elected Chairman of the Con- 
vention and proceeded to the dispatch of business 
at once. The following is Col. Roberts’ address: 

I have learned that our worthy President cannot 
attend this annual convention, and that as senior 
vice-president I am éxpected to preside at its 
opening, at the business meeting, although, as 
usual, one of the resident members of this city 
will, of course, act as President of the Convention. 

’ It was my fate to be somewhat similarly situated 
at the last Convention, a year ago, in the city of 
New Orleans; and I recall with pleasant memory 
the fact that the kind consideration of the mem- 
bers made the duty both agreeable and easy. If 
anything were needed to establish the cosmopoli- 
tan character of our Society a reference to the va- 
rious places, scattered over the Union, where its 
annual conventions have been held, would settle 
the question. New York, Chicago, Philadelphia, 
New Orleans, Louisville and Pittsburgh have in 
turn extended hospitalities to us at our annual 
gatherings, where we have met professionally and 
socially with appreciating friends, and where ad- 
vantage was taken of the offered opportunities to 
visit and examine numerous engineering and other 
works of interest. 

And now we are in Boston! The classic city of 
the Union —if any of the young cities of America 
may be entitled to the name; famous in American 
history for its early and persistent advocacy of 
the rights of man; and for its practical exemplifi- 
cation of its sincerity at the first national tea party 
in our country. Whether or not this bold, radical 
proceeding had anything to do with the present 
ocean currents in this elegant harbor, it unques- 
tionably exerted a poviectal influence in arousin 
and strengthening the popular current which led, 
not very indirectly, to the building of the famous 
monument which crowns the equally famous Bun- 
ker’s Hill, one of those ever-to-be-honored land- 
marks in the history of the human race, which 
should be sacredly guarded and cherished as long 
as men shall deserve liberty. Here in Boston the 
great truth, that mind governs matter, has been 
eminently proven; and here the triumphs of mind, 
in almost every conceivable line of investigation, 
have been crystalized in American literature. A 
number of our members are to this manor born, 
although the majority in the whole society hail 
from all quarters of the thirty-eight states, which 
have grown from the fruitful germs planted two 
centuries ago. It is pardonable for us, as the de- 
scendants of the strong men of other days, to point 
to their deeds, in view of the glorious heritage 
they bequeathed to us; and, if their spirits can 
gaze upon the living who now occupy the same 
field in which they acted, to ask them whether we 
are also doing our duty by appropriate and com- 
mensurate works, which will enable us to hand it 
down, not only unimpaired, but improved, to suc- 
ceeding generations. 

The name of our society, American Civil Engi- 
neers, does not fully describe all its members, for 
there are numbers of military, geological, mining 
and mechanical engineers, architects and others 
engaged in analogous pursuits among our mem- 
bers. Perhaps an approprate distinctive descrip- 
tion might be found in a few words of the consti- 
tution of the society, referring to its objects: “The 
professional we green og se of its members, the en- 
couragement of social intercourse among men of 
practical science, the advancement of engineering 
in its several branches, and the establishment of a 
central point of reference and union of its mem- 
bers.” We do not assemble at Boston for the pur- 
pose of teaching. That is not our mission: but 
rather to learn what has been done, and what is in 
process of construction in such public and private 
improvements in this ee as the general 
advance of society, and the special advance of an 
intelligent, energetic people, may have called 
forth; to be together socially; to renew old and to 
form new friendships,— and to have a good time 
generally. Science is a good thing, a very impor- 
tant element in the world, concerning which the 
world is daily becoming more and more apprecia- 
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tive; but men and women are 


better half, five-eighths part of mankind. 
ter}. 


heels of mental and bodily exertion. 


already feel as if we are at home. I speak for 
one, but I have no doubt the feeling is unanimous. 
[Applause. | 


PROGRAMME, 





LOCAL COMMITTEE, 
Advisory Committee.— James B. Francis, Geo. A. 


Parker, Geo. H. Norman, Jos. P. Davis, Geo. S. Mori- 


son, O. E. Cushing. 
Working Committee, Henry M. Wightman, Chair- 


man, Edward S. Philbrick, Henry F. Walling, Joseph 


Veazie, Fred’k Brooks, Clemens Herschel, Secretary and 
Treasurer. Members of Local Committees will be dis- 
tinguished by wearing a white ribbon in the button- 
hole of their coats ; the manager of the day. by wear- 
ing a white rosette in the same place. 

Tuesday Fune 1Sthk.— Boston Society of Civil Engi- 


neers’ Day.— The headquarters of the Society will be 
at the Hotel Brunswick, on Boylston street, corner of 


Clarendon. The meetings of the Society will be held 


at the Massachusetts Institute of Technology, opposite 


the hotel, in rooms kindly placed at the disposal of the 
Society, by the officers of the Institute. 
The local Committee on Convention request each 


member to call at the room of the committee in the 


hotel after his arrival, and signify which of the excur- 
sions he proposes to join, and whether he will attend 


tke convention dinner,so that the committee, being 
duly instructed, may be able properly to attend to the 


comfort of all. 

The Convention will be called to order at 10 A. M. 
Session.—Adjourmment— Dinner. In afternoon, 
by invitation of the Boston Society of Civil Engineers, 
an excursion will be made by rail to Newton Upper 


Falls, Aqueduct Bridge, Boston Water Works, and 
return in coaches through some of the suburbs of 


Boston.* 


The Committee of the Boston Society having this 
excursion in charge consists of Wm. H. Bradley, (Supt. 


of Sewers of the city of Boston), chairman and man- 
ager of the Excursion; Edwd. Sawyer, Engineer of the 


Newton Water Works; Geo. S, Rice, Secretary Boston 
Society of Civil Engineers ; Desmond FitzGerald, Supt. 
Western Division (Boston Water Works); C. W. 
Kettelle, Civil Engineer. 

Members of the Convention going upon this excur- 
sion will Jeave the hotel at 2.20 P. M., special cars pro- 
vided by the courtesy of the N. Y. & N. E. Railroad 
company, (C. P. Clark, General Manager), will be 
found in waiting under the Columbia Ave. bridge. 
These cars will be attached to the train leaving the 
Albany Depot at 2.30 P. M., and this train is due at 
Newton Upper Falls at 3.07 P.M. A map showing 
the route of the return to Boston, and pointing out ob- 
jects of interest on the way, will be given to each mem- 
ber. The excursion will return to the hotel in time for 
supper, and the evening session at 7.30 P. M. 

Vednesday, Fune 19. —Boston Day.—Mr. H. 
M. Wightman, Manager of the Day. 

The Convention will be called to order at 10 A. M. 
Session,— Adjournment,— Dinner. In the afternoon 
the Convention will divide into parties, each member 
electing which he will join. The following excursions 
have been provided for this afternoon : 

1. To Harvard College and Mount Auburn Ceme- 
tery, in charge of Mr, Frederick Brooks, A. B. (Har- 
vard). 2. To the Art Museum, Natural History 
Building, Trinity Church, and elsewhere about the 
city as the party may desire. In charge of Messrs. 
E. S. Philbrick and H. F. Walling. 3. To the work 
on the new system of sewerage, now in progress, in 
charge of Messrs. E, C. Clarke, Principal Assistant En- 
gineer, and Geo. S. Rice, Division Engineer, engaged 
upon the work. 4. To Bunker's Hill, (by invitation 
ot Hon. Richard Frothingham, President Bunker Hill 
Monument Association), and the Navy Yard, in charge 
of Messrs. Clemens Hershel and Joseph Veazie. It is 
expected that Mr. Frothingham will meet the party at 
the Monument grounds. 5. To the Brighton Abat- 
toir and to the Watertown Arsenal, In charge of Mr. 
H. M. Wightman, Assistant City Engineer. 6. To the 


Aa — _ sone three minutes — amen stopping 
place, on this succeeding excursions vention 
unless otherwise 


than science ; 
and the last best gift would it were everlasting 
— will, I trust, ever be paramount in the thoughts 
of every engineer and of every man; for, in this 
democratic system of government, engineers, when 
planning works of public improvement, must con- 
sider that more than half— in New England, cer- 
tainly, if not everywhere — of those who are to be 
accommodated or benefited thereby, belong to the 


{ Laugh- 


I am quite sure that our worthy president, were 
he here, would offer no sentiment contrary to this. 
Man must labor; and probably engineers do their 
fair share of labor, but recreation, social reunion 
and temperate enjoyment of the good things of 
this life, should accompany or follow close at the 
We are only 
just arrived; but we have been met so graciously 
and cerdially by the gentlemen of Boston, that we 
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Creosoting works at South Boston; Mr. E. R. An. 
drews, Proprietor. In charge of that gentleman. 

Members of the Convention going upon one of these 
excursions will report to the gentleman having the 
same in charge, in the parlor of the hotel assigned the 
Convention. Coaches are provided as transportation 
for those excursions not readily made by the public 
conveyances. The coaches will start from the hotel at 
2.30 P. M. 

Members especially interested in the construction of 
dams for storage reservoirs, who may wish to see the 
dams now building at Framingham, twenty-five miles 
out of the city, will report to Mr. G. P. Low, Jr., As- 
sistant Engineer, engaged upon the work, who will 
guide the party to Framingham and to the Reservoir 
dams. The train for Framingham will leave the A]. 
bany depot at 2.15 P.M. Session and business meeting 
at 7:30 P.M. . 

Thursday, Fune 20.— Harbor day.— Mr. E. S, Phil. 
brick. Manager of the day. By invitation of the Bos. 
ton Board of Trade, John W. Candler, President, an 
excursion will be made in the Upper and Lower Har- 
bors, including a lunch on board the Bohemian, of the 
Leyland line of Liverpool steamers, Thayer and Lin- 
coln, Agents, and a visit to Fort Warren, &c., as de- 
tailed below. The Committee of the Boston Board of 
Trade, tendering this excursion to the Convention con- 
sists of John W. Candler, Chairman, Alpheus H. 
Hardy, Henry F. Woods, Curtis Guild, William. H. 
Lincoln, Charles M. Clapp and Rufus S. Frost, and the 
excursion will be made on the city steamer, 7. Putnam 
Bradlee, kindly tendered through the Board of Trade 
by the City of Boston, Hon. Henry L. Pierce, Mayor. 
Members of the Convention going upon this excursion 
may take coaches leaving the hotel at 9:30 A. M., for 
Eastern Avenue Wharf, (next south of South Ferry to 
East Boston). The boat leaves at 10 A. M., passing in 
front of the Navy Yard, will enter mouth of Mystic 
river, and see the Lowell R. R. improvements ; will then 
visit the improvements of the South Boston flats. [See 
transactions of the Society, No. CLV.] A landing will 
here be made. Cross upper harbor to Grand Junction 
Wharves ; land, inspect railroad facilities and elevator; 
lunch on British steamer Bohemian. The route after 
lunch, will be governed somewhat by the state of the 
weather. If this should be suitable for going outside, 
the steamer will proceed to Fort Warren, Col. John 
Mendenhall, U. S. Artillery, commanding, where a land- 
ing will be made for inspection of the fort, after which 
the party will approach Minot’s ledge lighthouse, and 
return through Hull gut, Weir river and Quincy bay to 
the city. If the weather should be unfavorable for going 
outside, the party will land at Deer Island, and inspect 
the public institutions there, before landing at Fort 
Warren, and return thence via Hingham bay, as above. 

Schedule of Time—Leave Wharf, to A. M., arrive at 
South Boston 10:30. Leave South Boston, 11:30, arrive 
at East Boston 11:45. Leaving East Boston, 1:30 P. M., 
arrive at Boston on the return, about 5 P.M. The steam- 
er’s whistle will be sounded five minutes before leaving 
each landing. In the evening at 7:30, the Annual Din- 
ner will take place at the Hotel Brunswick. Tickets at 
$6.50 each may be procured of Clemens Herschel, 
Treasurer of the Committee on Convention, on board 
of the boat during the day, or in the hotel upon the 
return of the excursion party. 

Friday Fune 21.—Lowell and Lawrence Day.—Mr. 
James B. Francis, Agent and Engineer of the “ Propri- 
etors of Locks and Canals on Merrimack River,” Man- 
ager during the stay of the party at Lowell. Mr. E. D. 
Leavitt, Jr., Mechanical Engineer, Manager during the 
stay of the party at Lawrence. By invitation of Mr. 
James B. Francis, and others, an excursion will be made 
to Lowell and Lawrence. Members of the Convention 

oing upon this excursion may take coaches leaving the 
otel at 7:30 A. M., for the Lowell Depot. Train leaves 
at 8.00 A. M. Special cars and transportation will be 
provided for the members of the Convention by court- 
esy of the Boston & Lowell and Nashua & Lowell 
Railroads, (Hocum Hosford, General Manager.) The 
train is due in Lowell at 9.00 A. M. Opportunity will be 
given to inspect some of the cotton, carpet and other 
mills at Lowell, the system of canals and water power 
of the Proprietors of Locks and Canals on Merrimack 
River, the process of gauging running water, the two 
Lowell pumping engines, &c., with lunch at the engine 
house at 0:30 P. M. The train for Lawrence leaves 
Merrimack street depot at 2.00 P. M., being due in 
Lawrence at 2.35 P.M. Opportunity will be given to in- 
spect the Lawrence pumping engine, the water power 
of the Essex Company, the Washington (woolen) Mills, 
&c. The train for Boston leaves the North Lawrence 
ost at 5.00 P. M., end is due in Boston at 6.04 P. M. 
aturday, Fune 22,—Mt. Washington Railway and 
Home.— Mr. Geo. S. Morison, Manager of the Day.— 
By courtesy of the Eastern Railroad Company, (Gen. 
A. P. Rockwell, President), an excursion has been ar- 
mages to Mt. Washington, returning Monday morning. 
If fifty or more will go upon this excursion, the manage- 
ment of the Eastern railroad has kindly offered to furnish 
special train to Fabyan’s; the train to wait and return 
at the pleasure of the excursion party. Members of the 
Convention going upon the excursion may take coaches 
leaving the hotel at 7:15 A.M. The train will probably 
be hauled to the foot of thedncline; thence by courtesy 
of the Mt. Washington Railway Company, (Sylvester 
Marsh, President), in train to the top of the 
geen. Headquarters of the Society at the Fabyan 
ouse, 
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The following is a list of the members and visitors 
present during the Convention : 


Ss. T. Abert, U. S. Civ. Eng. Washington, D. C.; 
C. Frank Allen, Newton Water Works, Mass.; ftE. 
R. Andrews; tChas, A. Ashburnen, Geol. Surv. of Pa.; 
* Edward Appleton, Boston Mass.; * Thomas Apple- 
ton, Boston Mass.; *Chas. D. Austin, B. W. W. 
Newton Upper Falls, Mass.; F, W. Bacon, M. & Con. 
Eng. Boston, Mass.; Frdk. Brooks, Chairman Com. 
on Metric System, Boston Soc, Civ. Eng., Boston Mass; 
Wn. S. Barbour, City Engineer, Cambridgeport, Mass.; 
+ Wm. Burnham, Sec. Standard Steel Works; ¢ T.C. 
Bradley, Chicago, Ills.; Geo. Burnham, Jr., Stow Flex- 
ible Shaft Co., Philadelphia, Pa. + Geo. R. Buckman; 
* Dexter Brackett, Water Dept., Boston Mass.; + A. D. 
Briggs, Springfield, Mass.; Chas. E. Billin, Sec. 
Engs. Club of Philadelphia; John Bogart, Sec. Am. 
Soc. C. E.. New York; Mrs. John Bogart; * Frank 
H. Barrett, B. W. W., Newton Upper Falls, Mass.; 
Ernest W. Bowditch, Boston, Mass.; * Lawrence Brad- 
ford, Boston, Mass.; * Wm. H. Bradley, Off. Supt. 
Sewers Boston, Mass.; *J. E. Cheney City Eng. Off. Bos- 
ton, Mass.; t Howard Constable ; | W. A. Cooper, Stow 
Flexible Shaft Co., Philadelphia, Pa; D. W. Cunning- 
ham, Ch. Asst. B. W. W South Framingham, Mass.; 
O. E. Cushing, Eng. Lowell Gas Light Co., Lowell, 
Mass.; J. G. Chase, Cambridgeport, Mass.; Fred W. 
Clarke, Chicago, Ills. Mrs. Fred W. Clarke; J. James 
R. Croes, Dept. Public Parks, N. Y. City; W. B. 
Cogswell, Mine La Motte, Mo.; + Geo. H. Christian, 
Jr., Lowe Gas Works, Philadelphia; F. Collingwood, 
Asst. Eng. East River Bridge, N. Y. City; Martin 
Coryell, Lambertville. N. J.; Mrs. Martin Coryell; E. 
L. Corthell, Asst. Eng. South Pass Jetty Works, 
New Orleans, La; *Jos. R. Carr, ft City En- 
gineer, Chelsea, Mass; * Howard A. Carson, 
Brookline, Mass.; Joseph H. Curtis, Boston, Mass.; 
Chas. D. Darrach, Asst. Eng., Water Dept., Philadel- 
phia, Pa.; Jos. P. Davis, City Eng Boston, Mass.; E. 
A. Doane, Meadville, Pa; Chas, E. Emery, New York 
City, and Mrs. Chas. E. Emery; Chas. D. Elliot, Som- 
erville, Mass.; M. T. Endicott, Civ. Eng. U.S. N., New 
London, Conn.; Genl. Theo. G. Ellis, Hartford, Conn.; 
Edward A. Flint, Boston, Mass.; Clark Fisher, Tren- 
ton, N. J.; Rudolph Fink, Alexandria, Va; Prof. Rob- 
ert Fletcher, Thayer School of Eng., Hanover, N. H., 
J. F. Flagg, City Engineer, Meadville, Pa.; *F. L. Fuller, 
Boston, Mass.; C. G. Force, City Eng. Off., Cleveland, O.; 
tC. A. Ferry; *F. D. Fisher, B. W. W., Grantville, 
Mass.; Jas. B. Francis, Ch. Eng. Locks and Canals, 
Lowell, Mass.; tGeo. H. Frost, “Engineering News,” 
Chicago, Ills.; J. T. Fanning, Ch. Eng. Water Works, 
Manchester, N. H.; *Desmond Fitz Gerald, Supt. W. 
Div., B. W. W., Brookline, Mass.; *C. W. Folsom, Cam- 
bridge, Mass.; *Alexis H. French, Brookline, Mass.; G. 
S. Greene, Past Prest. Am. Soc Civ. Engs., New York 
City; G. Clinton Gardner, General Superintendent Penn- 
sylvania Railroad, Altoona, Pa.; P. Golay. Cincinnati, O.; 
*E, W. Howe, Asst., Engineer’s Office, Boston, Mass.; 
Wm. G. Hamilton, Ramapo Car Wheel Works, N. Y. 
City ; tChas. Hatch; Max. Hjortsberg, M.I. C. E., 
Park Commission, Chicago; A. B. Hill, Asst. City Eng. 
New Haven, Conn.; Thos. S. Hardee, Ch. Eng. L. L. 
Co., New Orleans; W. A. Haven, Rochester, N. Y,; 
Prof. A. S. Hardy, Dartmouth Col., Hanover, N. H.; 
Clemens Herschel, Boston, Mass.; Rudolph Hering, Asst. 
Eng., Dept of Surveys, Phila.; Jas. H. Harlow, Lowell, 
Mass.; *Osgood Hodges, B. W. W., Newton Upper 
Falls, Mass.; *Geo. H. Kimball, City Eng., Somerville, 
Mass.; tC. W. Kettelle ; John Kennedy, Ch. Eng. Har- 
bor Com., Montreal, Canada; Mrs. John Kennedy ; 
Wm. E. Kelly, Civ. Eng. M. S., New Brunswick, N. J., 
Louis H. Knapp, Chf. Eng. Buffalo Water Imp. 
Buffalo, N. Y.; Chas. Latimer, Chf. Eng. A. & G. W. 
R. R., Cleveland, O.; Wm. H. Lotz, M. E., Chicago, 
Ills; tT. J. Lewis, Phila. Pa; D. Jones Lucas, Warren, 
Pa.; Thos. D. Lovett, Cincinnati, O.; E. D. Leavitt, Jr. 
Cambridgeport, Mass; *W. F. Learned, City Eng. 
Office, Boston, Mass.; t Wilfred Lewis ; A. E. Lehman, 
Geological Survey of Pa. Gorham P. Low, Jr., B. 
W, W., Framingham, Mass.; +H. C. Lewis, Phila, Pa,; 
Geo. S. Morison, New York City.; ¢T. H. McKenzie; 
B. F. Morse, City Engineer, Cleveland, O.; tLewis C. 
Madeira, Junr.; C. C. Martin, Prin. Asst. Eng.,East River 
Bridge, Brooklyn, N. Y.; Mrs. Martin and daughter; 
tThos. C. McCollom, Asst. Eng., League Island; David 
E. McComb, Washington, D.C.; 1M. R. Mucklé, Jr., M. 
E., Phila., Pa,; H.G. Morris, M. E., Philadelphia, Pa.; 
Mrs. H.G. Morris; Wm. H. McFadden, Ch. Eng. Phila. 
Water Dept ; tWm. M. McFadden, Draughtsman, Phila. 
Water Dept.; {D. L. Melvin, Am. Linoleum Co., Staten 
Island, N. Y.; Arthur Macy, New York City; tGeo. Y 
Morison, Detroit, Mich., Mrs. Y. Morison ; *Henry 
Manley, City Eng. Office, Boston, Mass.; tE. B. Noyes, 
Boston ; Edward P. North, New York City; Mrs. Edward 
P, North; L. F. Olney, Buffalo, New York; J. O. Os- 
good, Res. Eng. Imp. in Boston ry —e . Mass.; 

vi W. Post, City Eng., Jersey City, N. J.; Mrs. 
Levi W. Post, Jersey City, i J. ; Edw. S. Pribprick 
Boston, Mass.; P. A. Peterson, Ch. Eng. Q. M.O. & 
O. R. R., and Mrs. Peterson, Montreal, Canada. ; 
+Frank H. Pond, St. Louis, Mo.; tChas. Pfeifer, St. 
Louis, Mo,; Wm. Rotch, Chief Eng. Water Works, 
Fall River, Mass.; Prof. R. H. Richards, Mass. Inst. 
of Technology, Boston, Mass.; W. Milnor Roberts, 
Ch. Eng. N. P. R. R. New York; R. L. Read ; Mrs. R. 


* vil + 


St. Louis, Mo. ; {W. B. Smith; tHoward Sellers, M. E. 
Stevens Institute of Le ea Hoboken, N. J.; J. 
Channing Whittaker, Mass. [nst. Technology, Boston, 
tF. W. Whitlock, East River Bridge, New York, and 


Boston, Mass. ; N. H. Whitten, Holyoke, Madison Co., 
EXHIBIT OF THE AMERICAN SOCIETY AT 


ing Exhibit at Paris, at the Convention meeting, 
on Wednesday evening 19th, showed very satisfac- 
tory progress on the part of that Committee in 
placing the funds committed to their charge to so 
much advantage. 








on the structure erected for this purpose, where they 
specimens which are likewise conspicuously dis- 
played. 2d. A collection of tracings, albums, 


other miscellaneous matter, not designed for gene- 


‘| for the p of defraying the expenses of the 





L. Read, Cincinnati, O.; #P. Roberts, Jr. Asst. Supt.| more is nec ideale a Clllia 
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Columbia School of ‘Mines; *L. F. Rice, Archt., Bos. | *® it is desirable to make it. We bring this subjec 
ton, Mass.; *Geo. S. Rice, Asst. Eng. Sewer Office, Bos- | at once belore the readers of this Journal and trust 


ton, Mass.; W. H. Searles, Eng. Am. Pier Col. Co., and | that some of th z — nite: . 
Mrs. W. H. Searles, New York City; tR. H. Soule; C. ome of them will feel sufficiently interested 


Sellers, Jr. of Wm. Sellers & Co. Phila.; Wm. P. | '” this subject to contribute at once something, how- 


Shinn, Gen’l. Man. Edgar Thompson Steel works, and | ever small, towards this commendable object. Sub- 
Mrs. Wm. P. Shinn, Pittsburgh, Pa.; {Chas A. Smith, | scriptions may be sent to either member of the 


Philadelphia, Pa. ; E. T. Scovill, Cleveland, O.: D. Committee, Geo. 8. Morison, Edward P. North, or 
McN. Stauffer, Asst. Eng. Water Dept. Phila. Pa.; Jno. Bogart, No. 104 o. 20th St., New York City. 


J. Dutton Steele, Pottstown, Pa. ; Arthur Spielman, 


Hoboken, N. J.; {T. M. Seaberry, Jr. Newport, R.1.;] wy LAND SHOULD BE DRAINED. 


*Edw. Sawyer, Boston, Mass.; Prof. R. H. Thurston, 





























Veazie, Asst. U.S. Civil Eng. Boston Harbor, Mass. ; 


Agricultural drainage will doubtless be, in the 
near future, no mean field for the exercise of the 
engineer’s skill. With the increase of scientific 
literature comes a better appreciation of true tech- 
nical knowledge. “ Scientific farming” is no longer 
regarded as a folly. It is passing from the mockery 
of boys to the appreciation of men. Farmers, as 
well as others, must learn that the best results come 
always from the greatest skill. 

The methods and results of drainage, agricul- 
tural or other, are meet fruit for the engineer's 
garner, and the way to do it is clearly within his 
province; why it should be done ought always to 
precede the work. We have before said, “If a 
thing be worth doing, it is worth the best applica- 
ation;” and this cannot be given excepting we 
know the object of our work. 

It appears strange at first sight, that the removal 
of water from a soil should be beneficial, when the 
want of that element is so often felt. It seems 
even more puzzling when we are told that quanti- 
ties of water, exceeding the natural rainfall, may 
be poured over growing crops, and that the greatest 
good comes from its removal. But an examination 
into the conditions of “water-logged” and of 
drained soils, removes the mystery. 

Wet soil shows one of two things: the existence 
of an impervious subsoil, preventing the downward 
flow of water; or the presence of undesirable 
springs. In either case “ water-logged” soil re- 
sults. 

The great evil is the presence of water where air 
should be. We note the formation, in the stagnant 
fluid, of organic and inorganic compounds of a 
decidedly harmful character. The growth of the 
plant is retarded, a state of imperfect development 
and partial decay ensues. The admission of air 
with its active oxidation, consumes the dead mat- 
ter and, giving its products to the living plant, 
arrests its decomposition, imparts to it a new vigor, 
and leads it to a plentiful fruitage. 

What, then, is the beneficial action of water on 
soils? In rain traces of carbonic acid gas, ammo- 
nia and other valuable compounds are found, and 
these acting upon the mineral matters of the soil 
render them more readily assimilated by the roots 
of the plant. It is only in drained soil that this 
action can occur. 

Rain, in undrained soils, may be positively injuri- 
ous. When it falls, the already surcharged soil 
prevents its entry, and it flows over the surface, 
carrying away, or depositing in water furrows, the 
finest and most valuable particles of the soil. 

From the surcharged earth no moisture can es- 
cape excepting by evaporation, and this is more 
rapid as the surface becomes larger. A correspond- 
ing diminution of temperature must result. 

According to D. K. Clark, one pound of wood 
charcoal will evaporate 13.13 pounds of water. In 
the Northwestern states the average rainfall is 
about 7,500,000 pounds to the acre. Much of this 
rises in evaporation. The heat of the sun absorbed 
in this work would, otherwise, be warming the 
ground. It has been observed that the tempera- 
ture of drained soil is several weeks ahead of that 
of undrained soil. ‘ . 

In drained soils the water soon percolates beyond 
excessive evaporation. 

Another great advantage arising from drainage is 


Mass.; *Alex. Wolcot, Co. Surveyor, Chicago, Ill.; F. 
O. Whitney, Boston, Mass.; Jos. Whitney, Cambridge, 
Mass.; W. H. Wiley, John Wiley & Sons, N. Y. City.; 


Mrs. F. W. Whitlock; H. M, Wightman, Prin. Asst. 
Eng. Boston Mass.; Prof. De Volson Wood, Stevens 
Inst. Technology, Hoboken, N. J.; H. F. Walling, 


Mass. ; *1.S. P. Weeks, Boston, Mass.; W. Howard 
White, Ch. Eng. N. Y. & N. E. R. R., Boston, Mass. 


THE PARIS EXHIBITION. 


The Report of the Committee on the Engineer- 





The Exhibition may be divided into two classes: 
ist. The drawings and photographs of work which 
have been grouped in departments and are mounted 


may readily be seen and examined by all visitors 
to the Exposition, together with the models and 


specifications, blank contracts, lithographs and 


ral exhibition, but accessible for inspection to engi- 
neers and others who may desire to make special 
investigations. 

To contain this Exhibit a very ingenious struc- 
ture 16 feet wide by 21 feet long was erected for 
the Committee by Messrs. Mead and Taft, of Corn- 
wall-on-the-Hudson, so as to utilize the maximum 
wall space as well as all the floor space.. Its exte- 
rior surface furnishes six alcoves, each appropria- 
ted to a different department, while additional wall 
surface as well as a small office is provided in the 
interior, and a staircase leads to a platform above. 

The six alcoves have been appropriated to the 
following general departments: Foundations and 
Masonry, Bridge Superstructures, Hydraulic Ma- 
chinery, Inland Marine, Rolling Stock, River and 
Harbor Improvements. 

Four of these alcoves are at the corners of the 
structure, and each of them affords three vertical 
wall spaces 3 feet wide by 5 feet high, two inclin- 
ed spaces 3 feet square, and one smaller triangular 
space. The alcoves devoted to Bridge Superstruct- 
ures and to Foundations are in the middle of the 
long sides and twice the size of the others. 

While some of these departments have been 
pretty well represented, others have not been; and 
as there is yet time for Contributors for exhibition, 
the Committee earnestly solicit such from all who 
may be disposed to send them. The Convention 
was very enthusiastic in commendation of the past 
action and success of the Committee and voted 
unanimonsly in response to the call for more fands 
the following resolution : 

Resolved: That a subscription be opened directly 
exhibit at Paris under the auspices of the American 
Society of Civil Engineers—and that the same be 
afterwards 


circulated among members not present 
at the convention. 


In response to this appeal, a liberal subscription 
was immediately contributed by members present. 
The amount expended already is $1103 and as much 
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the altered texture of the soil. When always wet 
the condition is constant. A drained field is alter- 
nately wet and dry, and the modifying influences 
of expansion and contraction are at work. 

The same tremendous atmospheric force that is 
disintegrating the mountains, is at work in this 
lesser sphere. A further pulverization and better 
mechanical action of the soil is produced, a deeper 
layer of available earth is reached, and the labor of 
cultivation is made lighter. 

Drainage owes all of its efficiency, not to the 
simple removal of water, but to the acquisition of 
its needful action and to the utilization of import- 
ant atmospheric forces. 





WE are again obliged to postpone the continua- 
tion of our description of the Fall River Water 
Works on account of a press of matter not admit- 
ting postponement. 





SOME UNUSUAL FOUNDATIONS. 





BY S, WHINERY, 
Div. Eng. Cincinnati Southern Railway. 

In founding the piers for the Cincinnati Southern 
Railway Bridge over the Tennessee River, some fea- 
tures were met with, which may be of interest to other 
engineers. 

The bridge is located about eight miles above Chat- 
tanooga, in what is known as ‘The Valley of East 
Tennessee.” This valley is only such in name, con- 
sisting, as it does, of a series of parallel ridges from 50 
to 500 feet in height, with intervening narrow valleys. 

These peculiar features are the result of a great up- 
heaval and subsequent denudation, in what was once a 
great plateau of the Appalachian system. To this up- 
heaval the anomalous features met with in the bridge 
foundations are doubtless due. Geologically speaking, 
the piers rest on limestone belonging to the Trenton 
Group of the Lower Silurian, but the strata have evi- 
dently been disturbed and at this particular place, dip 
to the East at an angle of about ten degrees. 

Some time after the location of the bridge was de- 
termined on, and during the low water season preceding 
the beginning of the construction work, an examination 
of the river bottom was made by anchoring a skiff at 
intervals along the centre line, and driving an iron rod 
into the overlying material, until the bed rock was ap- 
parently reached. The conclusion arrived at from this 
examination was that a pretty uniform, solid rock 
foundation would be secured, under a deposit of from 
one to five feet of gravel, sand and boulders. 

The construction force of engineers was sent to the 
spot in April of the next spring, with instructions to 
make careful surveys and examinations, preparatory to 
putting the work under contract at once. The time 
allowed for this preliminary work did not admit of its 
being done in a very thorough manner, and the pre- 
vailing high water at that season, made sounding and 
boring operations especially difficult and unsatisfactory. 
The results obtained seemed to confirm those reached at 
the previous examination. The sequel proved these 
conclusions to be mainly correct as to the general level 
of the bed rock, but it was found at several of the piers 
to contain fissures, generally narrow and of considera- 
ble depth, through which the water entered the cofter- 
dams in such volumes as to greatly increase the diffi- 
culty and cost of the work. 

When the coffer-dam for the pivot pier of the draw 
was in place, the Resident Engineer made soundings 
over the surface inclosed, through the overlying mate- 
rial, to determine the depth and character of the sur- 
face of the bed-rock. Over about three-fifths of the 
area of the coffer-dam which was octaganal in form and 
42 feet between sides, he found it about as expected, but 
the remaining two-fifths of the surface, on the down 
stream side of the coffer-dam, seemed to be occupied 
by a fissure of triangular section, about ten or twelve 
feet wide at the top and running down to a point about 
sixteen feet below the average surface of the bed-rock. 

It was decided to clean the gravel and boulders out 
of this fissure and fill it with masonry. But when the 
excavation had reached the general rock surface, the 
water rose through the material filling the fissure in 
immense volumes, and all attempts to keep it out by 
driving sheet piles on the outside of the coffer-dam, and 
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by placing quantities of puddle material on the adja- 
cent river bed, proved futile. Careful examination was 
again made by borings, and it was now found that the 
fissure extended, in an irregular curve across the lower 
side of the coffer-dam entering and leaving the inclos- 
ure in such a way that, had its course been straight, it 
would have cut off about two-fifths of its area; that it 
was from five to ten feet wide, and that the walls were 
vertical and quite regular. 

At the depth of about sixteen feet below the general 
rock surface, the point of the boring rod always stopped 
and although it did not seem certainly to rest on solid 
rock repeated efforts failed to sink it deeper, and it was 
concluded that the fissure ended at that depth. 

All attempts to control the water, boiling up from 
the fissure, having failed, it became evident that to 
clean out the fissure would be exceedingly difficult if not 
impracticable, Besides, the low water season was rap- 
idly approaching an end. (It was now the middle of 
October), and it was of prime importance to have all the 
foundations complete before the close of the season. It 
was concluded, therefore, to drive piles solidly on to the 
bottom of the fissure, along its opposite sides, cap them 
and floor the fissure over with 12°x12° timber, whose 
top should be on the level of the rock surface over the 
remainder of the foundation, when properly prepared 
by dressing, and to build the masonry over this, 

Accordingly a driver was put up and the work begun, 
The first pile, about 18 ft. long, drove easily until a 
depth of about sixteen feet—the supposed bottom of 
the fissure — was reached, when it seemed to stop, but as 
it was desired to batter the foot of the ;ile well on the 
rock, the driving was continued. After several blows 
were thus given,— the pile seeming to move no more 
than might be expected from the crushing of its point, 
—the bottom seemed suddenly to give way, and the 
pile began to move easily and rapidly under the hammer. 
Another pile was dowelled on to the top of the first and 
the driving resumed, and this second one was easily 
driven its full length. This operation was repeated 
twice at other points in the fissure. 

The situation had now become interesting, and for the 
purpose of finding the bottom of the fissure, piles 
were especially and carefully prepared, started in a fa- 
vorable position, and successively spliced until a length of 
ninety (go) feet had been driven, the last three blows of 
the hammer driving the long pile 27 inches, or an aver- 
age of g inches per blow. The piles averaged about 
twelve inches in diameter, and the hammer weighed 
2,250 Ibs. with a fall of 24 feet. 

All hope of reaching bottom was of course aband- 
oned, and some other plan for the foundation had to be 
devised. The question was now, not how to secure the 
best possible foundation, but how to secure a good one 
in the shortest time. The following plan was adopted 
and at once carried into execution : a row of piles, each 
about eighteen feet long, and from twelve to fourteen 
inches in diameter, were driven as closely together as 
possible across each end of the fissure, and as near as 
possible to the side of the coffer-dam, to protect the in- 
closed material from any possible action of the current, 
and the fissure was excavated to as great a depth as 
practicable,—about five feet below the surrounding rock 
surface. Then the whole space inside of the coffer-dam 
was filled with concrete to a height one foot above the 
highest point of the bed rock. On the top of this con- 
crete a grillage, made of four courses of 12x12" 
Georgia pine timber, placed close together, the courses 
crossing each other at angles of 45° and secured by sub- 
stantial drift bolts, was built, and on the top of this 
platform the masonry was begun. The shaft of the 
pier is cylindrical and thirty feet in diameter, but is 
widened out at the base by two offsets or steps making 
the base of the masonry thirty-four feet in diameter and 
the timber platform projects one foot beyond the mason- 
ry. The top of the timber platform -is four feet below 
the surface of extreme low water of the river. 

By using the concrete floor a large amount of tedious 
dressing of the bed rock was avoided, as its surface was 
very uneven and time wasthus saved. While the pile 
driving and excavation were in progress, a number of 
holes from ten to fourteen feet deep, were drilled near 
the edge of the fissure, and at other points over the 
foundation, to ascertain the character of the strata, and 
todetect crevices or weak places, in the rock. At each 
hole was found solid, massive limestone. 


After the masonry was above water, work on it was 
suspended for a short time to allow the concrete to 
harden. Afterwards when the coffer-dam was removed, 
its inner wal] which was octagonal in shape, and had 
been built up of 2°x10" planks laid side to side (crib 
fashion), was allowed to remain, below extreme low 
water, and the space between it and the pier filled with 
concrete. 

A very similar condition of affairs was met with in 
the foundation of the upper rest pier for the draw, but 
the fissure was wider, and extended under the side of 
the coffer-dam. When this was encountered the sea- 
son was far advanced, (middle of November), and no 
time was to be lost in unnecessary experiment. It was 
ascertained that the fissure was at least thirty feet deep, 
and a plan similar to that used at the pivot pier was at 
once adopted and carried out. A close row of oak 
piles was driven around the edge of the coffer-dam, in- 
closing that part of the fissure required for the pier, the 
inclosed material excavated as deeply as practicable, 
and the whole space filled with concrete high enough 
to cover the bed rock at least one foot. Three courses 
of timber only were used, because the fourth could 
not be procured without some delay. The plan of this 
pier has the outline of a pointed arch of twenty feet 
span with the point up stream. The lower side pro- 
jects over the edge of the bed-rock, and into the fissure 
from one to seven feet, the projecting part occupying 
about one-fifth of the area of the pier. As at the pivot 
picr the inner wall of the coffer-dam was left in place 
below extreme low water, and the space between it and 
the pier filled with concrete. 

The river at this point, is about 1400 feet wide, and 
the pivot pier of the draw is about one-third that dis- 
tance from the north shore. The depth of water at 
the two piers named averaged about 14 feet during the 
pregress of the work, The piers are of limestone and 
over sixty feet high. These piers have now been com- 

and the superstructure is 


erected. They show no indications of settling, or 


| weakness, or failure of any kind, and to all appear- 


ances they are as firm and secure as their neighbors 
that rest whclly on solid rock. 








PARIS EXHIBITION, 1878, 


[From our own correspondent]. 





Paris, Fune 8, 1878. 
Editor ENGINEERING NEws : 

Sir: It does seem a pity that a country with the 
resources, energy, and perseverance of the United 
States should be poorly represented at an international 
undertaking of this nature. Continental nations and 
individuals not familiar with American enterprise are 
led to form wrong conclusions. Two or three tram- 
cars are to be found outside the United States Depart- 
ment anda neat and well constructed car by J. G. 
Brill & Co. of Philadelphia is in the annex. This is an 
inside car to carry 22 passengers and the whole is con- 
structed in wood, the seats being made of perforated 
beech and the body of poplar, the windows and fittings. 
are of ash and cherry. With the exception of samples 
of wheels by Hopes Bros. and Darlington of West 
Chester, Penn; a large display of small hand pumps by 
W. B. Douglas of New York and an ingenious ar- 
rangement to show the action of the egg beater by the 
Dover Egg Beater company, the annex is mostly de- 
voted to the exhibition of agricultural implements. 
Messrs. Diere & Co. of Moline, IL, show a good ar- 
sortment of ploughs, and Walter A. Wood, of Hoosick 
Falls, N. ¥. The Johnston Harvester Co., Brockport, 
and Wm. Anson Woods exhibit good samples of har- 
vesting machinery. Hada few good type American 
locomotives been sent to the Exhibition, the relative 
merits of American, English, and continental practice 
would have been seen side by side and valuable, results 
might have accrued from a comparison of the various 
designs. The only American locomotive in the exhi- 
bition is that sent by the Philadelphia & Reading Rail- 
road. It is an abnormal type constructed in accord- 
ance with Wooten’s patent, and is intended to burn 
small coal so that for purposes of comparison it is per- 
fectly useless. Its principle feature is the fire-box with 


its large area of fire grate of 64 stiperficial feet or nearly 
four times that found in an ordinary English engine. 
England is represented by six well finished engines 
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having some peculiarities, yet of more or less standard 
pattern. France has no less than fifteen and even 
Switzerland comes in with four engines. This is the 
first time that the last named country has sent locomo- 
tives toan International Exhibition and the workman- 
ship on these locomotives as well as on horizontal en- 
gines which she exhibits does her much credit and 
promises great things for the future. Wood working 
machinery forms one of the features of the exhibition, 
but here were it not for Messrs, J. A. Fay & Co., of 
Cincinnati, American practice would be unrepresented, 
the only other firm exhibiting being Messrs. C. B. 
Rogers & Co., of Norwich, Ct. who show a few fret 
saws, Messrs. J. A. Fay & Co., will sustain the honor 
of the States, both for quality and quantity. Each 
machine has something novel about it, for instance 
their saw setting machine departs from the ordinary 
practice over here and sets the teeth by smart blows 
from little hammers. Their dovetailing machine is also 
new to this country; it performs its work by means of 
revolving tools, whereas those in use in this country 
consist as a rule of a rather complicated arrangement 
of saws. Their general universal wood working ma- 
chine is much admired. Norway and Sweden exhibit 
a few wood working machines but those of the former 
country are very much heavier than is necessary for the 
work which they perform and Sweden evidently thinks 
that green paint goesa long way. France shows a 
large variety of wood working machines but with a few 


of three courses of one hundred tons stones laid on the 


troubled water inside the pier. It gave way, not in 
fragments, but in one mass, as if it were a monolith. The 
displaced mass is estimated to weigh about 1,350 tons. 





dental difficulties attending the application of metals to 
out-door purposes, and many are the devices which 


process of “galvanizing” has no superior for some ar- 
ticles: but others such as bridges, railings, gates, cast 








What has happened at Wick, on the extreme northern | 


| purposes other than those relating to the preservation 
coast of Scotland, where a break water has been build- | of iron-work these paints are equally useful. 


ing for some years past, may give an idea of what is| Besides the paint proper -and the enamel there is a 
meant by wave-power. It was found that stones of ten | third variety termed a petrifying liquid or solution of 
tons weight were as pebbles to the waves, which have | silica expressly intended for the preservation of stone, 
been measured to be here forty-two feet from crest to | brick, plaster, and cement and for curing damp in 
the bottom of the trough. The outer end of the break | buildings. 

water, where the storms beat most violeatly, was built 


| 
| 
| 
i 
| 
i 
| 
| 
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The solution of silica appears to silicify the outer 
surface of any calcareous or argillaceous material 
thereby doing away with all the effects of their porous 
nature, prevents masonry from chipping during frost, 
supplies a good substratum for subsequent oil painting 
and protects against the destructive influence of the 
atmosphere and the changes of temperature. The 
silicate paints and the silicate solution work admirably 
together and give a highly finished appearance as the 
silicious fluid so completely turns the wet. 











rubble foundations ; next above these were three courses 
of large, flat stones, and upon these a mass of concrete 
built on the spot of cement and rubble. The end of 
the break-water was thought to be as immovable as the 
natural rock, yet the resident Engineers saw it yield to 
the force of the waves and swing around into the less 
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REVIEW OF THE PROGRESS OF STEAM 
SHIPPING DURING THE LAST QUARTER 
OF A CENTURY.* 
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PROTECTION OF IRON FROM CORROSION, 





The preservation of metallic surfaces from atmos- 


pheric oxidation is not the least important of the inci- BY ALFRED HOLT, M. INST. C. E. 


Continued from page 196. 

Mr. Lorrus PERKINS said that engines of his design 
were now working with steam at from 350 to quo Ibs. 
pressure in tubular boilers, which appeared to have a 
long life. They were worked with distilled drinking 


have been employed for this purpose. The familiar 


and wrought iron generally are not susceptible to this 








exceptions they lack novelty and each machine per- 
forms but one or two operations; whereas great econ- 
omy is effected in small shops in laLor, space and time 
by employing compound machines such as the general 
joiners exhibited by Messrs Worssam & Co., Messrs. 
Ransome & Co., of London, and Messrs. Robinson & 
Son of Rochdale. The workmanship and compactness 
of the varied exhibits of these firms is simply all that 
can be desired. Just behind this wood working 
machinery will be found one of Batchelors mov- 
ing diagrams representing the action of Handy- 
sides Patent Winding Locomotives. These engines 
are constructed in such a manner that in reach- 
ing the top of an incline, the rails are clipped by a 
brake and the load hauled up by means of a wire rope. 
The drum round which this rope passes is situate at the 
rear of the engine for working it quite distinct from the 
other machinery of the locomotive. A small engine of 
this discription is being supplied to our home Govern- 
ment, for use at Woolwich, which is to work round 
curves of 15 feet radius on an 18 inch gauge. The ma- 
chinery of the United States Department as well as that 
of Norway and Sweden, is driven by one of Wheeicock’s 
Automatic Cut-off Engines, which has cylinders nickel- 
plated and frame painted red, so that on the whole it 
may be said to be the “ smartest” engine in the building. 
This engine is similar to that employed for the same 
purpose at the Philadelphia Exhibition and so no doubt 
is quite familiar to your readers. One point in connec- 
tion with it which strikes us over here rather forcibly, 
is the fact that no stepping boxes are employed for the 
valve spindles which yet work perfectly steam tight. 
The Baxter Portable Steam Engine exhibited by Thos. 
J. Fales, is working, the peculiarity of these engines 
being that the cylinder is placed on the top of the boiler 
with the view of obtaining the advantage of ‘“‘jacket- 
ting’—a full-sized model of the Westinghouse brake 
showing its application to ten carriages, is likewise in 
working order, and the London, Brighton and South 
Coast Locomotive exhibited in the English department 
shows this brake in place on the locomotive. After re- 
marking that the Brown and Sharp Manufacturing Co., 
of Providence make a rather large exhibit of screwing, 
tapping and other machines, and that Stows Flexible 
Shaft attracts considerable attention, the United States 
Department is about exhausted. On second thoughts 
the machine exhibited by Messrs. Bliss and Williams 
of Brooklyn, New York, for blocking out tin boxes and 
pans in one piece must not be forgotten, the workman- 
ship and truth of these machines being very fine, and 
their merits seem to be appreciated as the whole of 
their machines are sold. C. GRAHAM SMITH. 





POWER OF THE WAVES.—Those who have never 
lived on the stormy coast, nor been to sea, can form no 
adequate idea of the effect that can be produced by the 
impact of a succession of waves or of a single wave. 







treatment. Ordinary paints are commonly used, but 
these appear in many cases to do more harm than 


good, frequently accelerating the very decay which they 
are designed to arrest. Ingenuity almost beyond con- 


ception has been brought to bear upon the problem 
thus presented with the usual singular results. Metallic 
and chemical paints have been proclaimed as preven- 
tives of corrosion and decay, but if iron surfaces so 
coated are carefully examined it will be found that no 
protection has been given. Lead paints assisted by 
the oxygen of the air act chemically upon iron sur- 
faces and also discolor, frequently turning what was 
nearly white into a dull leaden tint. 

The great difficulty manufacturers of the best dis- 
cription of paints have had to contend with is obtain- 
ing a perfect base. White lead which is the base of 
most common colors is undoubtedly the most injuri- 
ous. 

Happily some years ago the discovery was made of a 
new description of Silica which in the hands of an Eng- 
lish company represented by Howard Fleming of 10 
Pine St., New York has led to the production of paints 
free from all the faults referred to and which besides 
possesses special merits of their own. 

The body is formed of a natural Silica found in a 
volcanic basin in North Wales. This mineral bed is 
several feet in thickness and is of aqueous origin being 
the result of a levigation of ages and possessing the 
fine impalpable consistence so much desired in any- 
thing intended for incorporation with paints. 

Silicate paint, it is said, owes its preservative action 
to a kind of petrifaction, forming a coating of the na- 
ture of stone upon the substances upon which it is 
placed. Iron bridges and boilers, ships and light- 
houses may all be coated advantageously with it, in- 
asmuch as neither sun, nor sea attack it so soon as 
they do common paints. It is non-poisonous and as 
it will not discolor, blister, rub or crack off it merits a 
trial from those who have not yet used it. Though 
slightly dearer in first cost they have nearly double the 
bulk of white lead, and weight for weight will almost 
cover twice the space. Wm. Wright & Co., of Detroit, 
state that its covering properties are remarkable and it 
works nicely. We think it will prove highly superior 
to white lead. The Standard Oil Co., use it on their 
tanks and cars and various railroad companies and car 
builders prefer it to any other paint. 

A variety of paint termed ‘* Enamel” has a surface 
which is seen in no other paints resembling the glaze 
of china whilst the colors are most lustrous and con- 
tinue undimned for years. The paints when they 
dry may be regarded as crystalline petrifactions and 
their beauty is undeniable, most of the testimonials re- 
fer to the protection they afford from water, air and 
gases to keeping wood perfectly sound and the surfaces 
of metal uninjured. Two coatings suffice for a length 
of years and it proves a very economical paint. For 





water or rain water. The samples exhibited were 
those which the Admiralty Boiler Committee had cut 


out of boilers worked in that manner for eighteen years; 


it would be seen that they had not deteriorated. It had 


been stated by the Anthor of the Paper that jacketing 


was of no use ; but it had been found that the greater 


the expansion the more necessary it was to provide the 


cylinders with jackets, Engines with low-pressure cyl- 


inders would stand the jacketing with high-pressure 


Steam, 450°, without injury, and the economy was in- 


creased by keeping it at that temperature. In working 
with those high temperatures it had been found neces- 
sary to get rid of grease and oi], and a metal had been 


discovered which required no lubrication. In the 


course of six months a number of such engines would 


be at work, so that their capabilities at sea could be 
ascertained, It had been ubjected that rough sea usage 
would injure them, but he did not believe that long 
voyages would give any trouble. The most troublesome 
voyages to marine engines were the short ones, and the 
engines that suffered most were those that were worked 
on rivers. The expense of keeping in order the engines 
of passenger ships on the Tyne was equal to the 
whole remaining expense of maintenance. A boiler 
worked at sea was fired perhaps once in thirty or forty 
days, and did not suffer from expansion or contraction. 
The boilers that suffered most were those fired up 
twice or three times a day. 

Mr. JOHN DIXon regretted that the Author had but 
little hope of future economy in the consumption of 
fuel. It was true that the consumption had been re- 
duced from 6 to 4%, 3.2%, and (in some exceptional 
cases) to 2 lbs, per indicated HP. per hour. But heat 
and mechanical.force were synonymous terms, and it 
was well known that 1 lb. of coal ought to produce 
much more power than was realised from it. Theo- 
retically, 1 HP, ought to be produced with % Ib. of 
coal, and though that result might not be attained, he 
thought the consumption might be reduced in a ma- 
terial degree. He did not agree with the Author in 
thinking that any further saving must lie in the reduc- 
tion of wages. Engineering talent and the extension 
of the naval service had produced an increased demand 
for luxuries, and hence wages must inevitably continue 
to advance. Wages, however, might be materially 
economized by the use of steam for a great part of the 
somewhat laborious work on shipboard. The Ameri- 
cans had gone far ahead in that direction by the use 
of donkey engines and other appliances for enonomizing 
labor. He could see no reason why steam should not 
be applied in steering, and also in the stoke-hole, in 
the trimming of the coal and the like. With regard 
to the attacks that had been made upon the Board of 
Trade, he thought that those who attacked any public 
department ought to suggest a remedy for the evils of 
which they complained. He also thought that a public 


*From Proceedings of the Institution of Civil Engineers, Lon- 
don, Eng. 
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department like the Board of Trade might do some- 
thing towards establishing new standards that would be 
useful to engineers. How many members present 
could tell what a nominal horse power was? He was 
sure he could not. The Author had expressed regret 
that the steam trade of England had not been very re- 
munerative; but seeing the extent to which the leading 
firms had increased their steam shipping, and the ex- 
tent to which the steam shipping of England had 
been augmented during the last twenty years, it was 
surely taxing the credulity of the Institution to say that 
t he trade had been a bad one. 

Captain BEDFoRD Pim, R.N., M.P., said the mercantile 
marine of the country now numbered some twenty-five 
thousand ships, uf which not five thousand were steam- 
ers, showing, he thought, that the Author was mistaken 
in stating that steamers were entirely superseding sail- 
ing ships. Having been a great many years at sea, and 
having seen a great deal of the mercantile marine and 
the navy, he had no hesitation in saying that the mer- 
cantile marine was even of more importance to the 
country than the navy itself. Two-thirds of the food 
of the country were imported from abroad ; in fact, an 
addition of 40,000 tons of shipping was required every 
year, due alone to the necessity of supplying the new 
mouths, which increased at the rate of two hundred 
and sixty thousand per annum, the metropolitan areas 
alone adding to the population about thirty-five thou- 
sand souls a year, ; hence the importance of seeing that 
the mercantile marine was efficient, not only in ships 
and engines, but in men, most of whom he was sorry 
He held in his hand a model 
of the long steamship of the present day, but only nine 
times her beam for length, whereas ten and eleven times 
were common. It must be evident to any one who had 
been at sea what would be the fate of such a vessel if 


to say were foreigners. 


an accident happened to her machinery, and she fell 
into the trough of a sea ina gale of wind. He main- 
tained that she must inevitably go to the bottom. He 
also exhibited a model of a ship of the same tonnage, 
but of proper proportions, four times her beam for 
length. The long vessel was, no doubt, a fine one for 
the shipbuilder and the naval architect, but it wasa 
bad one for the shipowner, requiring one-third more 
iron and materials and heavier scentling. 1t required 
also more repairs than the other, going through the 
waves instead of over them. A glance at the long 
narrow model would prove this, for a ship must seek 
her displacement, and if her ends rested on two waves 
the sea in bad weather would break inboard on both 
sides, both forward and aft at the same time. If the 
ship was waterborne by her middle the strain was ex- 
cessive, and the sea broke inboard amidships with 
great force. “ Under any circumstances the long narrow 
vessel was unsatisfactory, the original cost was higher, 
she rolled more, she made worse weather, the cost of 
repairs was more, she was a bad sea-boat, and if an ac- 
cident happened to the screw in a heavy sea way she 
was helpless. From a list of wrecks during the present 
year it appeared that about two hundred ships highly 
classed were missing. When such a ship went to sea, 
most persons would exclaim, ‘* What a magnificent ship 
she is ;" but at sea, ina heavy gale, a slight accident 
would render her unmanageable, and then no sailor 
could keep her from going to the bottom. Formerly, 
when there was a collission at sea, the carpenter could 
repair the damage, and a brush of paint did the rest; 
but it was now far otherwise. With fewer ships than 
twenty-five years ago the number of collisions was 
greater. One reason for this was the inordinate length 
and narrowness of our ships. He would like to point 
out to the meeting that the power of the rudder was in 
inverse proportion to the length of the ship, and that 
when a captain saw another vessel approaching danger- 
ously close he yave orders to stop, without reflecting 
that the rudder ceased to act almost as soonas the screw 
stopped. He did not careto speak on the scientific 
aspect of the question, but merely as a sailor, and he 
regretted deeply to see the rabbish now launched, both 
as to design and material. He remembered being in 
the arctic regions, in company with the old “ True 
Love,” which was built in 1764, and was on the Register 
at the present moment, being fit to go to sea and en- 
counter any weather ; while several whalers were crushed 
she withstood the pressure of the ice. The Author 
had stated that until the advent of steam there had 
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been no improvement in merchant shipping from the 
time of Julius Cesar. A sailing vessel at that time had 
only one huge mast and one sail, like the vessel in which 
St. Paul was shipwrecked, and which was ‘* undergird- 
ed;” but it was rather incongruous to compare sucha 
ship with a sailing vessel of modern times. Besides 
that, it was not until thirteen hundred years after the 
time of Julius Caesar that even rudders were invented. 
With regard to the speed of sailing ships, eighty years 
ago a frigate went from Quebec to Portsmouth in eleven 
and a half days. He could not but express his regret 
that naval architects were not to be found who could 
really design a ship somewhat better than that of the 
model which he had exhibited. . 

Mr. Puipps asked Mr. Froude to explain one or two 
points with reference to his dynamometer. The first 
was as to the growing power as the water kept traveling 
from one cell to another out of the turbine. How 
would Mr. Froude manage if it were required to 
maintain a constant force upon the recording spring for 
some five or ten minutes’ observation? It appeared 
to him that unless the pressure were modified by shut- 
ting off the water by the shutters between the turbine 
and the fixed part, it must be undergoing a constantly 
increasing “potential.” He also wished to ask whether 
there was not a great deal of leakage in the lateral di- 
vision between the moving turbine and the fixed part, 
there being merely a mechanical fit of the two edges; 
and, further, whether there was not a considerable cen- 
trilugal pump-like action when the apparatus was set to 
revolve in the water around it. 

Mr. FROUDE replied that the growth of resistance was 
all completed in the first two or three revolutions. 
When the thing was begun to be turned at a stated 
speed it made more and more resistance, until the total 
force employed in driving made up a force equal to the 
frictional resistance of the water ; so that it was only for 
a second or two that the force remained a growing one. 
As to the disruptive action of the separating forces of the 
two parts, each complete turbine consisted of a pair 
united back to back, so that they pushed merely against 
opposite sides of one case. There was one large case 
embracing the turbines, and if it were strong enough 
no difficulty would happen. With regard to the rota- 
tion of the water, that was all inside the turbine; it 
would not happen outside; the strain on two casings 
would be simply measured by a lever brought to a 
spring and registered in the usual way. 

Mr. Puipps said he had given a good deal of atten- 
tion to the measurement of the resistance of vessels and 
the great loss of power by the presence of the screw 
too near the ship. In a paper read by him in 1864, 
he had teferred to that matter, and said that a ship and 
screw ought to be considered as one compound ma- 
chine; that the minus resistance occasioned by the 
screw pushing that water away which ought to be help- 
ing the ship behind, was one great source of the loss of 
power. On that point Mr. Froude had, he believed, 
made many experiments, putting the screw on the 
shaft at a considerable distance from the stern, and 
obtaining superior results. The paper to which he had 
alluded was mainly directed to an attempt to ascertain 
what was really the friction of the skin-resistance of 
ships. Up to that time it had been a common doctrine 
that resistance on ships’ surfaces and in pipes were not 
comparable ; but he believed he succeeded in showing 
that, while following the same general law, the co- 
efficient for friction was greater in the pipe than on the 
surface of a ship, when the conditions of smoothness 
and nominal velocity were the same in each. In the 
Paper now under discussion, the utility of the indicator 
diagram, coupled with the consumption of coal, both 
taken over a sufficient length of time. without any ref- 
erence to the dynamometer. The difference of power 
exhibited by this instrument and by the indicator could 
only be that due to the friction of the shaft bearings 
and other moving parts, which with engines of average 
good construction, in good working order, would not, 
he thought, amount to any large proportion of the 
whole power ; and it should also be borne in mind that 
the considerable amount of friction occasioned by the 
thrust of the screw shaft against its bearings was not 
measured at all by the dynamometer. He was inclined 


to the opinion that the greatest possible difference of 


striction would often exist between trials of the engines 
with the vessels at rest, moored in a dock, and when in 
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actual] motion at sea, owing to the motion of the vessel, 
and consequent bending of the propeller shaft, leading 
probably to its frequent fracture. With regard to the 
interference of the Board of Trade and other public 
bodies, he did not think it was any disadvantage to 
have certain rules laid down for the guidance of those 
concerned. For instance, the rule of five tons to the 
inch laid down by the Board of Trade for railway gird- 
ers was a useful one, putting engineers more on a level, 
and preventing their employers from complaining about 
unnecessary weight of the parts. The effect might be 


to a certain extent to stop inventions ; but was not that 


often a wholesome one? In regard to the introduction 
of steel, for instance, it would not have been an advan- 


tage to have had it used for ships too soon. Mr. Bar- 
naby came to the conclusion that it could not be trusted, 


although now he believed he was building a ship of that 


material, and it was well known that if holes were 


punched in certain kinds of steel the whole plate was 


rendered useless, Was it not a great advantage that 


Government had not adopted steel until after more ex- 


perience had been gained through the experiments of 
Dr. Siemens and others? But for the delay, the use of 
steel might have been retarded for many years. 

Mr. J. R. RAVENHILL wished to draw attention 
to the increase of tonnage in the mercantile navy regis- 
tered in London in 1876 as belonging to the British 


empire. In 1854 there were 326,452 tons of steamships 


registered ; and in 1876 the figures had increased to 3,- 
293 487 tons. At the latter date there was a total of 
584,106 nominal HP. During the past five years there 
had been an increase of 158,000 HP. Heregretted the 
Author had not given further details as to the great 


changes that had taken place during the past twenty- 


five years. The iron vessel twenty-five years ago was 
an accepted fact, and the screw propeller had, some 
time before that, proved its vast superiority over the 
paddle-wheel. From the time when H.M.F. “ Niger” 
was fitted with a screw, and H.M.F. “ Basilisk” was 
fitted with paddle-wheels, and they were lashed stern to 
stern, and started in different directions, the screw pro- 
peller established its superiority, and was accepted by 
engineers as the future mode of propulsion, except in 
cases where, from want of draft of water, or other ne- 
cessities, the paddle-wheels were still adhered to. If 
the vessel to which he had alluded had been fitted with 
feathering wheels, the advantage of the screw propeller 
would not have been quite so great. He also wished 


| to direct attention to another series of Government ex- 


periments, in the early days of iron vessels, on board 
the “Minx,” ‘ Teazer,”“* Rifleman,” and “Sharp- 


shooter.” The “ Minx” and Teazer” were sister ships 


of about half the tonnage of the ‘‘ Rifleman” and 
“‘Sharpshooter.” One of each of the pair of vessels 
was of wood, and the other of iron ; and the same lines 
were adopted in each case as far as the use of wood 
would allow. The superiority of iron as a material for 
shipbuilding was clearly demonstrated. The lines that 
were finer forward no doubt assisted in the result, but 
greater benefit was found from the fine lines aft which 
the iron stern post enabled the builder to adopt. The 
result was that the iron vessel with half the power went 
the same speed as the wooden vessel with double the 
power. One of the largest subsidized companies built 
an iron vessel in 1843 ; in 1844 they ordered four vessels 
of 1,800 tons each and 450 HP.; and from that time 
to the present they had only ordered three wooden 
ships. The admiralty also at that time showed their 
confidence in iron as a material for large ships, for they 
laid down the screw frigates “Vulcan,” “ Megzra,” 
“Termagant” and “Simoom ;” and although, before 
they were completed, experiments had shown that iron 
was not suitable for vessels of war, they were completed 
as transports, and afterwards did good service. There 
could be no doubt as to the advantages of the compound 
engine. He had read a paper touching on the subject 
in August last, at a meeting of the Institution of Naval 
Architects held at Glasgow, in which he had given fig- 
ures showing that the commercial advantages of the 
compound engines under the present system, over the 
ordinary jet-condenser engine working with 20 or 30 
Ibs. pressure on the boilers, from 126.2 per cent. to 54.8 
percent. The Author had stated that there was now 
less incentive to fruther econgmy than there once was 
with regard to the consumption of coal, and that ship- 
owners were turning their attention to other items. 





June 27, 1878. 


eee 


ENGINEERING NEWS. 


207 








There he joined issue with him. Coal was still a point 
to which the owner must look, for reduction in the con- 
sumption of coal meant decrease of labor, not only in 
trimming the coal from the bunkers to the stoke-hole, 
but also in feeding the fires with it. The remarks of 
Mr. Froude were most valuable, and had led up toa 
point on which he believed he could give some interest- 
ing information, Mr. Froude had spoken of the enor- 
mous loss by friction in large marine engines. If that 
friction could be reduced, coal would be saved. During 
the last few months he had examined a plan of bearing 
which had been successfully used in the crank pin 
brasses of the White Star packets running between Liv- 
erpool and New York. It was, he believed, an Ameri- 
can patent ; it consisted of an ordinary pair of brasses 
studded with pegs of a patent white metal, some what 
similar to that in use in this country. The brasses as 
originally fitted had those pegs of considerable diameter. 
The pegs had, however, been increased in number, and 
wherever a hole could be drilled between the original 
ones smaller pegs of white meta] had been introduced. 
The brasses were in the first instance bored out in a 
lathe to a smooth surface. Experience had shown that 
the white metal expanded somewhat more freely than 
the brass. Theends of the pegs thus projected a trifle 
above the brass. On looking at the brass he could not 
help being struck with the fact, that when once the bear- 
ing became properly lubricated, any oil that got amongst 
the pegs could hardly get out. It was well known that 
with a jump on the brasses the oil would go, and it was 
difficult, with a large pair of engines, especially when 
they were first started, to get them to go without some 
jump. Those bearings had stood the test of many 
months: they were composed of pegs of white metal, 
the interstices being filled with oil. Formerly a set of 
brasses used to be worn out between Liverpool and 
New York, and they had been a source of much trouble 
on each voyage, but now they ran continuously without 
ary trouble at all, Thesame kind of surface was also 
being used for guides, and he could see no reason why 
it should not be used for the main bearings, If that 
were done a vast stride would be taken towards the ex- 
tinction of hot bearings, and towards the further reduc- 
tion of fuel. Indicator diagrams were no doubt inter- | 
esting to engineers and to scientific men. At the same 
time the shipowner only looked at the matter in a broad 
view, as to how much cargo in cubic contents, or how 
much dead weight could be carried over a given dis- 
tance ata certain speed fora certain weight of coal. | 
That weight had to hima known money value. 





Tt was | 
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Fic. 1. 
DIAGRAM 


BILITY OF A RETAINING WALL 





C G, is the centre of gravity of section above line 








a 


> Line of resistance” of wall shown thus, 


Were this wall designed to support water it would be advisable 


to give it a still greater factor of safety. 


water having been alone chosen as a means of illustrating the 
theory on which the stability of a wall depends. 

If a wall is to be constructed of good rubble masonry to s 
a head of still water not exceeding 25 feet, the author has 
by calculation that the most economical batter to the inner face will 
be 1in4. This is the batter to which the reservoir walls of the 
Dunkerque waterworks are built. For large masonry dams it is| 4 


ILLUSTRATING THE ‘THEORY ON WHICH THE STA- 


a 


a commercial diagram of which he thought more than | lations that I venture to bring it to the attention of the 
any indicator diagrams received fiom the engine-room, | Club: 
Allusion had been made to the “Great Britain.” She % ( 
was a wonderful ship; she had been greatly altered, no 
doubt, from the time when she passed the winter in ~ 
1844 in Dundrum Bay before her great success in the upon a laterally supported beam. If the load be upon 
; : _ | the middle of the beam this result must be divided by 
Australian trade ; but she was certainly most regular in |2;if it is upon any other point, the safe load at the 
the performance of her voyages. Her speed was about | centre is to that at any other point as the rectangle of 
834 knots, and he well remembered her coming into | the segments at the point is to the square of half the 
dock at Liverpool, and whilst standing on the quay | span. In the calculated tables for 1 beams published 
; 3 : oe | by the Trenton and Phcenix Iron companies, diflerent 
alongside the men saying to him, “ She is so punctual | results are arrived at, although both take 12,000 Ibs. 
that we sets our chronometers byher.” With reference | per square inch of section, the reason being that there 
to auxiliary ships, the speed of the fleet of Messrs. Wig- | are some slight differences in the formule employed in 
vam had iacreased about F Reet bevend this ‘cay t the calculations. It is proper to remark that the weight 
sn 1% 5 y Sy Say 10 | of the beam must be deducted from the results obtained 
about 10 knots per hour. Such hitherto had been the} hy all the formule used. The area of the bar is found 
service to Australia. Within the last few weeks a ship | by dividing the weight per yard by to, 
had been placed on the Pacific line the average speed | 
of which all the way to Melbourne had been 12.96 knots | 


Area in sq. in. X depth of bar in inches X 4) I 


length of span in feet. 
L. is the safe load in net tons uniformly distributed 


Below are given the calculated safe loads for Trenton 
and Phoenix beams by both their own formule and the 
above empirical formula. 








. . . | 
per hour, one of the greatest feats in steam navigation. PHCENIX BEAMS, FOR TEN FEET SPAN, 
The Author had drawn attention to the expense of sub- | icenin ani Empirical 
sidies. There could be no doubt that subsidized com- | — We ight pe r oe wine pn aang 
: i Feet. ounds, et tons Net tons 
panies had rendered good service to the country; and| 15 200 41 00 40.00 
he believed it was the boast of the Peninsular and| {> = nae ee 
Oriental Company that, although their mail bags had| !?,, 125 20.50 20.00 
10 105 15.50 14.70 
on one or two occasions been submerged, the mails .” 150 10.7 hap 
had never been totally lost. The companies had been| 2? - si ‘aan 
trammelled by the ships being fitted to carry guns— 5 05 7-40 6.93 
. . ~ 7 55 5 §-13 
both the Peninsular and Oriental Company and the © 40 ' 3.20 
Royal Mail Company. The Cunard Company might 5 *° iy ae 
have had a somewhat easier time. With all their faults, + 30 1.50 1.60 
those companies had greatly assisted the allies during es ee es ee : 
ae . z renton Calculate 
the Crimean War, and had done good service during | Size Weight per yard. ufe load, sate load 
the Indian Mutiny. There was one point connected | eet Pounds Net tons ee 
. . . . . -mp rica 
with the subsidies with which he had been greatly struck. | 154s 200 37-40 40.30 
. : 53-16 so 27-55 30. 37 
He held in his hand an abstract of tenders offered for aa oa i ance 27.90 
the conveyance of the West India mails, dated 28th 12% ta$ 5 20.41 
F 104 135 18.00 18.90 
January, 1874, printed by order of the House of Com- 10% 105 14.30 14.70 
mons, and amongst the names of the parties who ten- 2 ‘Se oan ee 
dered on that occasion he found that of Mr. Alfred 9 70 7.00 8.40 
Holt. No doubt the Author would explain his reasons ; pe a _ 
| for having so suddenly changed his mind. The super- 5 & Sos mys 
vision of the Board of Trade had. no doubt, in the 6 50 3.80 4.00 
first instance, been established for the purpose of survey. e = a 3.20 
(To be continued.) 5 30 1.90 2.00 
———_-—_—_—_-<>--—____ — 4 37 1.50 1.97 
. , Te DT TPE NOT ’ + 3° . 5.60 
) v « 
a eee ae Oak rare 2 I : : ; YF These figures show that the Phoenix Company give 
: , ee eT ee rom .30 of a ton to more than 2 tons more weight for 
7 i 4 TC f 3 f t gt 
‘ wenerWAn poseare. 10 load upon same section of beam than is obtained by 
——- aes, using the empirical formula, and that the Trenton Com. 
The following formula is entirely empirical, and it is | pany give about as much less. The Empirical formula 
only because it has been found to give very good results | hols a very fair mean between the two throughout, and 
in practice and to be very convenient for rough calcu- | would seem to be quite reliable.—/ron Age. 


Ss. 


| . . , ‘ ‘ , 
| admitted, by English as well as continental engineers, that the inner 
face should be nearly plumb, having a curved batter of something 
like 1 in 15. Apart from stability, wall or dams to support water 
tax ingenuity to no little extent in order to render them water- 
tight; the embankment with masonry faces, and a_ puddle-wall 
varying from 1 foot 6 inches to 3 feet 6 inches in thickness in the 
centre, being that which meets with most favor. 

In dealing with earthwork, the precise manner in which it acts 
against the wall is to some extent indeterminable, owing to the co- 


DEPENDS. 


Fic. 2. 
DIAGRAM ILLUSTRATING THE THEORY ON WHICH A WALL TO 
SUPPORT EARTH PREssURE 18 DESIGNED. 





D E, C Gz of whole wall. 


Such is not the case, 


as 


und 





Section of wall required, if thorou 

holes provided, and no weight placed 

C Gs, centre of gravity of prism of earth; C G,, of wall, 
ry stone to the left of line A 4, 


ghly well backed up and efficient weeping 
upon the bank. 


includiug earth and 














hesion and friction of its particles; hut by experiment and research 
these have been ascertained with sufficient accuracy for practical 
purposes. 

The amount of earth pressing on a wall is that portion which 
would immediately fall on its removal. It has been found that this 
is triangular in shape, and slips on a line, termed the Zine of rup- 
ture, which bisects the angle made by a vertical and the natural 
slope of the material. ‘The centre of the pressure is as with water 
at one-third of the vertical height from the toe of the wall. The 
prism of earth acts as a wedge, the back of the wall and the line of 
rupture being the reacting surfaces. The friction between the back 
of the wall and the earth is very small in a wall with a plumb back 
and for lack of sufficient data is generally disregarded. That of 
the earth upon itself is no inconsiderable amount. Although the line 
of rupture approaches nearer to the vertical than the natural slope 
of the material the wall keeps the wedge in place, and conse- 
quently the frictional resistance to sliding along the line of rupture 
will equal in amount the normal resistance of that plane multiplied 
by a co-efficient of friction » Fig. 2 represents the system of 
forces which must be in equilibrium, in order that the wall may be 
stable. W is the weight of the earth acting vertically downwards 
through C G,, that is the centre of gravity of the triangle A 4 c; 
R the resistance of the bank acting normal to its surface; » R the 


resistance to sliding along the line of rupture; and R, the 
resistance of the wall. If these forces be resolved along, and at 


right angles to the line of rupture, the following equations are 
obtained : — 
uwR-+ R, cos.a = W sinca 


R = R, sin. a+ W cos. a 
Transposting the first of these 
uw R = W sin. a — R, cos. a 
Multiplying the second by 


“wR = HR, sin.a+ x W cos.a 
Therefore, 


ft Ry, sin. a + yt W cos. a = W sin. a — R, cos. a4 
se R, sin. a +- R, cos.a@ = W sin. a — x W cos. a 
R 1 (4 sin. a + cos. @) = W (sin. a — su cos. a) 
w Sin. a — ft Cos, @ 
ft sin. a + cos. @ 
And since the coefficient of friction is the same as the natural tan- 
gent of the angle of repose of the material, therefore “ is equal to 
tan 9; and the angle a enclosed between the line of rupture and the 


R, = 


horizontal is equal to (45° + e ) therefore @ = 2a — go°,and con- 
sequently 


fa = tan (2 a — go°) 


= —cot.2¢4 
, . 068% 
sin. 24 
Substituting this value in (T.) 

: s.2a 
sin. a +- oacarglil a 

sin, 24 

Ri = WwW 





~2¢6., 
£08: 2 @ sin, a + cos. a 


~~ sim. 2 
Multiplying both numerator and denominator by sin. 2 @ 
R,-W sin. a sin, 2 a + cos. @ cos. 2@ 
1= W———___- : 
cos. 2 @ sin. a + cos. @ sin. 2 @ 
cos. (2 @ — @) 
sin. (2@ — @) 
cos. a 


sin, @ 
= W cot.a 


It is thus seen that if the angle of repose @ is given, the thrust of 
the bank may be at once ascertained the angle a being equal to 
45° + (45 + oS or what is the same thing, the angle of repose 

2 7 2 . . . 
plus half its complement. In the event of its not being convenient 
to plot the angles, the value of W may be ascertained, since it rep- 
resents the weight of the right-angled triangle A 6 C, Fig. 2, the 


te —a@ ° 
area of which is equal to /* = w=) and the weight W = 


Ww, oe where w, equals the weight per cubic foot of 


the material, and h the height in feet from the toe to the top of the 
wall. The thrust R, in terms of the height will be therefore equal 


to w, pee 
That is R, = % w, A? cot? a----------+ +--+ 2-220 22-- (IIL.) | 

From a careful study of the-able investigations of Morin, Ron- 
delet, and others, the author concludes that, so far as_ the object of 
this paper is concerned, the slopes formed by the various materials, 


a 
ee cot @. 


if left to themselves, may be assumed to make with the horizontal 


the angles tabulated in column No. 1 of the following table. The 
weights given in columa No. 6 are the averages of several authori- 
ties modified to a certain degree by the author’s experience. Bear- 
ing in mind what has been saic already, the method of arriving at 
the figures in columns 2, 3, 4 and 5 is obvious. — ao 

This table gives the extremes to be met with in practice, in fact 
the values given for wet clay may be disregarded as it ought never 
to be filled in behind walls, and with a view of ensuring that water 
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I - 3 4 5 6 
s 7 
s 
e/s |e 2 
‘¢ s 7 Ee 
zg |=o| Ss 23, 
Name of Material. 2 3g ase Fox 
Ss le = la cot a | tana 5 = 
o o i an + 2S . 
= '‘o x So & 
2 |e~ 2 Yo 2g 
=) 7 a a 
} II = 
oO 
8 
Sand and loose earth............ 32° 62 | 61° -55 | 1-80] 100 
Shingle and gravel.......... ence] 40° 84 | 65° °47 | 2.14] 105 
Compact: Garth... +000 cessed sicecte 50° | 1.19 | 70° -36 | 2.75 | 110 
Well-drained clay........scceses 45° | 1.00| 67% -41 | 2.41 120 
Wet clay.....--sseeeeeees dee at Oe 3! 53%° -74 11.35 | 120 


does not accumulate behind the wall when constructed, weeping 
holes, drains, and other means should always be provided to carry 
off the surface drainage or back water. . 

There are numerous requirements more often specified than car- 
ried out, such as— no tipping will be allowed behind the walls; the 
filling is to be of such materials from the excavations as may be di- 
rected, placed in layers of not more than so many feet or inches in 
thickness and well punned; the layers to be inclined upwards at a 
small angle towards the back of the wall. In taking out the earth 
behind a wall, such as a dock wall, it is usually benched so forming 
a series of steps on which the ends of the layers of earth rest. If 
proper precautions are taken during construction the author can see 
no reason why constant values cannot be given to the unknown 
quantities and general formule deduced for ordinary purposes. 
Filling can-seldom be compressed into the hole from which it was 
taken, it may be assumed therefore that if of a proper nature it will 
approach somewhat nearly to the condition of compact earth. Per- 
haps it will be well to err on the safe side and to take the next 
lower angle of repose given in the table, namely 40°, then if the 
figures in the table corresponding to this value be inserted in (III.) 

eh eer ee ‘ (IV.) 

If an example be taken and its height be assumed at 4o feet R, 
will then equal 18.400 fbs., or 165 cwt. It must be distinctly under- 
stood that this formula (IV.) is only applicable to walls supporting 
level topped banks, backed up with other materials than sand, loose 
earth, or wet clay, and when proper provision is made for drainage 
and good ordinary care and supervision exercised in the manner of 
putting in the filling. 

In the event of the wall being backed up with improper mate- 
rial or the filling carelessly put in the thrust is increased at a rapid 
rate. If the values given in the table corresponding to an angle 
of repose of 32° which is that of sand and loose earth be inserted 
in ait) then R, in tbs.=15.54* which is nearly half as much again 
as when the filling is assumed to approach the condition of com- 
pact earth. 

A good and much used expedient to ensure the filling behind a 
wall being tolerably free from water, is to build dry rubble about 
one foot in thickness at the back of the wall from top to toe previous 
to filling in. This will collect any water which may percolate 
through the earth and enable it to discharge through the weeping 
holes. These should be proviced about every ro or 12 feet along 
the bottom of the wall, and be placed just above the surface of the 
ground or the drains into which they are to discharge. The dry 
rubble should be carried a few inches below their level. It is as well 
to have weeping holes intermediate between them, situate about 
half way up the wall, but in work with any architectural preten- 
sions these must necessarily be dispensed with. 

By ascertaining with either II., or III., or IV. the thrust at one 
or more points, and proceeding by the trial and error system already 
described, little difficulty will be experienced in arriving at a sec- 
tion such as that shown in Fig. 2. The line of resistance in this 
case cuts the base of the wall at the point x, about one-fifth within 
its width. The earth and dry stone resting directly above the steps 
at the back of the wall have been assumed as resting on the wall, 
and been taken as part and parcel of the wall. The weight, 
althcugh actually less, has been considered the same as the masonry 
in order to compensate to some extent for the cohesive and frictional 
resistances of the earth resting on the back of the wall. The whole 
weight of the wall and earth to the left of the line A 4 will act 
through C G,, the centre of gravity of the compound mass. Treat- 
ing the matter in this way, and considering the thrust as always hor- 
izontal, eliminates those items which tend to render the calculations 
of an abstruse nature. The earth to the left of the line A 4 is the 
only portion producing these complications, and by assuming it as 

art of the wall, it will be found that the line of resistance of the 
wall will take practically the same position as that found by treating 
the thrust as normal to the batter. Even were it not so walls 


designed with a straight batter from top to bottom at the back are 
built more or less in a series of steps varying»in size*according to 
the dimensions of the stones at hand, so that.thé horizontal thrust 
as herein described will hold under all circumstances. 


(To be Continued.) 
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THE TENTH ANNUAL CONVENTION OF 
THE AMERICAN SOCIETY OF CIVIL EN- 


GINEERS. 


Continued from page 203. 


Sessions of the Society were held at the Hall of the | 
Massachusetts Institute of Technology from 10:30 


a. M.to 1 p.M., and from 8 p.m. to 11 p. M.on Monday 
and Tuesday, the 18th and 19th ult. The prompt- 


ness with which, under the ten-minute rule for time | 


allowed each speaker, and which was rigidly en- 
forced by the chairman, the business of the meet- 
ings was despatched, was quite refreshing, and was 
the means of “turning off” a great deal of work in 


a very short space of time. Immediately following | 
the delivery of Vice President Roberts’ address, | 
(which we published in full last week) the chair- | 


man announced the subject of Brinks, and called 
for the discussion on a paper by W. H. Burr; read 
before a previous meeting of the Society, on “ Ap- 
proximate Determination of Stresses in the Eye- 
bar Head,” which was responded to by Prof. De 
Volson Wood, of the Stevens Institute of Tech- 
nology. A paper by Chas. E. Emery, of New York 
City, upon the “Relative Quantities of 
in Bridges of Different Kinds of Various Heights,” 
was discussed by W. H. Searles, of New York City. 
The Secretary then read a paper by Prof. R. H. Thur- 
ston, of the Stevens Institute of Technology, upon 
“A New Method of Detecting Overstrain in Iron 
and Other Metals, and its Application in the Inves- 
tigation of the Causes of Accidents to Bridges and 
other Constructions.” F. Collingwood, Assistant 
Engineer Brooklyn Bridge, gave a short descrip- 
tion of the method of fastening in place the cables 
of the Brooklyn Bridge, and by means of diagrams 
on the blackboard, illustrated the accident of the 
14th inst., referred to in our last week’s issue, and 
which we will give hereafter in full; portions of a 
paper on the “South Pass Jetties” were then read 
by E. L. Corthell, Engineer-in-charge of the Scuth 
Pass Improvement, illustrated by a pair of models 
of the Pass, constructed by Max Schmidt, Assist- 
ant Engineer, South Pass Improvement. This pa- 
per was a very complete history of the work at the 
mouth of the Mississippi River, but much too 
voluminous for publication at present. It was fol- 
lowed by a paper by Maj. Howell, U.S. Engineer 
in charge of the Government Works at New Or- 
leans, which took exceptions to some of Mr. Cor- 
thell’s conclusions, and that the subject of the jetties 
was an interesting one was soon shown by the inter- 
est manifested by several members who took part 
in discussing it. Mr.J. Dutton Steele, of Lambert- 
ville, N. J., offered the following: 


Resolved, That the members present have lis- 
tened with much interest to the paper read by Mr. 
Corthell upon the jetty improvement at the mouth 
of the Mississippi, and that while we may differ 
individually as to the precise effects they may pro- 
duce, we are in hearty sympathy with the under- 
taking, and fully appreciate the importance, in a 
national and commercial point of view, of thus 
improving the outlets of our great rivers. 


General T. G. Ellis thought it too early to ex- 
press an opinion upon this experiment, and moved 
to table the resolution. Others claimed that the 
resolution was not an indorsement. The motion to 
lay it on the table was carried, and the adoption of 
a resolution was moved as follows: 


Resolved, That this Society is heartily glad to 
hear that there is a twenty-four foot channel at the 
mouth of the Mississippi River to-day. 


Mr. Charles Latimer moved the appointment of 
acommittee of three to draft a resolution. Mr. 
E. P. North said the projected improvement was a 
question upon which the members were divided. 
The Society would get no honor from such a reso- 
lution; it would do no good and only succeed in 
making one side or the other feel unpleasant. He 
further added that if anybody wanted to pay him 
for an opinion he would be ready with one, but he 
objected to this dead-heading. 


Professor DeVolson Wood favored the expression | 


| of an opinion in regard to the facts. 

Mr. James B. Francis moved to indefinitely post- 
| pone the whole subject, and the motion was adop- 
ted. 

Col. W. Milnor Roberts, Vice President of the So- 
ciety, remarked that having been on the Jetty 
| Commission, and from the commencement of the 
| work having given the subject a great deal of con- 
| sideration, he felt called upon to express his opinions 
thereon as follows: 

SOUTH PASS JETTIES. 

The paper by Mr. Corthell on the Jetties at the 
| Mouth of the Mississippi, is so full and complete 
| that it covers the whole ground in regard to the lo- 


| cality, the plans, the methods of constructing the 
works, and their effects thus far in creating a deep 


depth of only eight feet, through crooked, irregu- 
lar outlets. 

The paramount feature in this case is the fact, 

that by means of the jetties, even in their present 

| the river flow leaking through, or passing laterally 

\ inn them, and thus lessening the scouring force 

; of the stream, a twenty-four feet depth of channel 


| . . . - 
Material | has been already obtained, within three years from | 


the beginning of operations; and that this channel 


sels passing between the Gulf of Mexico and the 
city of New Orleans, one hundred and twenty 
miles above the bar. 

In the face of such a fact, arguments against the 
feasibility of building jetties at the mouth of the 
Mississippi have become obsolete. 

The Government of the United States has been 
at work at the passes of the Mississippi for a great 


many years to deepen the ship channels; sometimes | 


at the northeast, and sometimes at the southwest 
entrance. Various plans have been adopted, at dif- 
ferent periods, and work has been carried on for a 
long time under the management of skiilful United 


States engineers, without obtaining a permanent | from the west the west jetty is the dam. 


channel anywhere, and rarely maintaining a depth 
through narrow channels exceeding eighteen feet. 
Col. 8. H. Long, one of the most distinguished en- 
gineers in the service, declared years ago, that, 


was not practicable by means of scraping or dredg- 


ing, to maintain a channel over eighteen feet deep | 


at any mouth of the Mississippi; where the natural 
depths, when undisturbed by scraping, etc., would 
be only twelve to fourteen feet at the main passes, 
and about eight feet at the South Pass. 

I think that the judgment of the Commission of 
1874-5, namely, that it is feasible, at an allowable 
cost, to obtain, by means of jetties at the South 
Pass, a ship channel twenty-five feet deep, is now con- 
firmed by the existence of a channel twenty-four 
feet deep, with the works in an unfinished condi- 
tion, far trom complete. There is no longer reason 
to doubt, that it is but a question of time, and an 
expenditure of an amount of money which will be 
justified, when a ship channel at the South Pass of 
the Mississippi, as good as the entrance to the har- 
bor of New York, will be secured. 

The estimated cost of obtaining this grand ocean 
outlet for the greatest valley on the globe, is in 
round numbers about five and a half millions of 
dollars. [The councils of Philadelphia are now 
engaged in the erection of a single municipal 
building, which, it is estimated, will cost double 
of that sum.} 

The real questions remaining, in connection with 
the improvement of the South Pass, are but two: 
Can the acquired depth be maintained? Are the 
works liable to destruction, from any cause, or to 
serious injury ?* 

In regard to the maintenance of the acquired chan- 
nel. All of the seven members of the commission 
of 1874-5 concurred in the opinion that in the 
course of time, as the delta of the Mississippi ad- 
vanced into the Gulf, an extension of the jetties 
might become necessary. From all the collected data 
it was then assumed that it might average — though 
not for some years — about one hundred feet per an- 
num; and that rate of annual extension is provided 
for in their estimate submitted to the Government. 
Now, what the rate of this extension will hereafter 
be, is not susceptible of mathematical calculations; 
for the reason that the operating elements, of river- 
flow, tides, winds, and Gulf currents, are irregular, 
not admitting of any formule that could deter- 
mine this point. 

* Another practical uestion : - 
ter, cheaper, or sater way of sabieideds aecp gona? - 


| unfinished state, with a considerable percentage of | 


At the Sulina mouth of the Danube, where the 
distinguished English engineer, Sir Charles A. 
Hartley, C. E., finished his jetties, about fifteen 
years ago, no extension seaward, has yet been re- 
quired; and the depth, twenty and a half feet, then 
secured, has ever since been maintained at trifling 
annual cost. 

In 1877, the Russians took possession of the Su- 
lina branch of the Danube, and placed obstructions 
in it, some miles above the jetties, by sinking boats 
loaded with stones, which effectually closed its 
navigation against vessels entering from the Black 
Sea. Serious apprehensions were entertained that 
the integrity of the jetty channel, connecting the 


| river with the sea, might be compromised by these 


obstructions; but recently, in March last, Sir 
Charles Hartley, on making a very careful personal 
investigation, and removing the obstructions, was 


|agreeably surprised and gratified (as every engi- 





| depth. 
is now in general use for the largest sea-going ves- | mentary matter is of course now carried out be- 


x _ad | neer will readily believe) to find the works at the 
ocean ship channel through the great bar in front | 


| of the South Pass, where, previously, there was a | feet depth being still there. 


jetties and the channel intact, the trenty and a half 


The experience thus far, at the mouth of the 
Danube, is therefore opposed to the idea of a speedy 
extension of the jetties being necessary as a conse- 
quence of their erection, and the concentration be- 
tween them of the river flow. 

Nor does the experience at the mouth of the 
Mississippi, thus far, show that an extension of the 
jetties materially, if any, beyond their original lo- 
cation, will soon be required to hold the present 
The same or a greater quantity of sedi- 


tween the jetties and thrown into the Gulf, besides 
the several millions of cubic yards scooped out by 
the river itself in excavating its now deep channel 
through the bar, which was all discharged into the 


| Gulf; but, as Mr. Corthell has explained, the cir- 


cumstances are changed, and the river and sea ac- 


| tion now are radically different from their former 


action. 

The general course of the new channel between 
the jetties being south, while the prevailing winds 
are approximately east and west, it will be perceived 
that the jetties act as dums;. when the wind is from 
the east the east jetty is the dam; when the wind is 
Where, be- 
fore the construction of the jetties, the gulf water 
had an unobstructed sweep eight feet deep over the 
bar when the winds were easterly or westerly, the 


S , J 3 t, | waters are now obstructed by the jetties, which are, 
according to the best judgment he could form, it | 


in fact,embankments. What is the consequence ? 


| An easterly wind piles up the water against the East 
jetty, and at the same time blows the water away, 


westward, from behind the west jetty. This in- 
duces a current—- proportioned to the strength of 
the “ blow ” — from the east towards the west. Wa- 
ter seeks the lowest point. So that the water out- 
side of the east jetty, seeking its lowest point, is 
impelled by gravity to the sea end of the pier, when 
being no longer dammed, it rushes under the out- 
flowing river water (even partly bending the course 
of the fresh water) and passes westward. This 
causes scouring, laterally, along the sloping sea bot- 
tom in front of the jetties. When the wind is from 
the west, the same process goes on, but its direction 


| is reversed. 


Meanwhile, the river water, which was formerly 
scattered, fan-like, and discharged (without any 
special current) over several miles of front on the 
bar, with a depth of only eight feet in the deepest 
parts, is now concentrated in a single volume, less 
than one thousand feet wide on the surface, witha 
channel depth of twenty-four feet, flowing out into 
the gulf on top of the salt water at a rate of several 
miles an hour. 

The bottom of the gulf in front of the delta is 
shelving, and deepens rapidly gulfward, whilst the 
frontage area of the advancing deposits, owing to its 
curved shape, is increasing. These two circum- 
stances indicate a slower rate of movement here- 
after than there has been in the past. 

On the whole, therefore, with the light before us, 
there seems to be no sufficient reason for anticipat- 
ing any practical difficulty whatever from the filling 
up of the gulf; and that it is more than probable 
that the allowance of the Commission of 1874-5, 
namely, one hundred feet per annum, is an over 
rather than an under estimate. 

Secondly. Are the works liable to destruction, or to 
serious injury? 

The jetties or embankments are composed of 
layers of willows, and stone, consolidated by the 
mud deposits of the river, and their tops are very 
little higher than the surface of the sea. When 
settled they are to be covered with heavy stones. 
Excepting within a few hundred feet of the ex- 
treme outer ends, they are already backed up by 
the sand and mud of the river which has been car- 
ried by the sea and deposited so as to bring those 








' 
' 
} 
: 
: 
: 
; 
} 


soanage ites toate 


~ eenmes a t a 


Anse Sa ae 


210 


portions of the bar nearly up to the level of the 
jetties; thus protecting them against any possible 
heavy sea action. 

My opinion, formed and expressed at the time of 
our examinations of the subject of jetties for the 
mouth of the Mississippi, in 1874, has always been, 
that the outer ends of these jetties should be left 
tentative; and without an attempt to erect solid 
stone walls to resist the impact of waves in storms 
by main force; and, instead of presenting a bluff 
face elevated above the highest waves, to allow the 
jetties to run out tapering downward, toward the 
gulf bottom. The jetties would then always be 
ready for an extension, whenever, in the course of 
time, the general filling of the delta might require 
such extension. Those who contend that the filling 
of the delta in front of the jetties will proceed so 
rapidly as to demand an extension of several hun- 
dred feet annually, from the beginning, cannot con- 
sistently urge the construction of very costly stone 
bulk-heads at the ends, which would be continually 
left in the rear by the rapidly advancing jetties. 

When the report of the commission already men- 
tioned was made, it was not known how the work 
was to be carried on. The agreement between the 
Government and Captain Eads was made after- 
ward; but the Commission indicated that much 
would neccessarily have to be left to the judgment 
of the Engineer in charge; whoever he might be. 
Mr. Corthell, in his interesting paper, has shown 
that the suggestions of the commission were sound, 
and that the task of carrying out the details of the 
general plan of jetties then recommended, has been 
an immense labor, requiring the incessant watch- 
fullness and judgment of the Engineers in charge, 
(all of whom are members of this society. One of 
them, who had devoted his excellent talents te 
this work, Mr. Bayley, died, about a year ago.) 

Heavy storms may occasionally damage the 
jetties, or portions of them, slightly; but the expe- 
rience there, for three years, seems to warrant the 
impression, that from the nature of their construc- 
tions, and their position, and their protection 
against the sea from the back filling behind, there 
is no real danger of their destruction, or very seri- 
ous injury, from any causes known to operate along 
that part of the delta. 

The bugbear of rising “ mud lumps” which were to 
upheave any works that might be built across the 
bar, has not for some time formed part of the sta- 
ple of the argument against the permanency of 
jetties. When, if ever, mud lumps shall arise, the 
‘engineer must meet them, and overcome them; 
just as other obstacles to the successful carrying 
‘out of the jetty system have been met and over- 
come, 

The chief obstacle at present, as I understand, 
is the manner of payment by the government, which 
it is to be hoped Congress will remedy before the 
close of this session. 





Following the remarks of Col. Roberts, a paper 
on “ Brick Arches for Large Scwers” illustrated 
with diagrams and plates, was read by Rudolph 
Hering, Asst. City Engineer, Philadelphia, which 
was discussed by Messrs. Roberts and Collingwood, 
and by Mr. E. 8. Chesbrough, of Chicago, through 
the Secretary. 

A paper entitled “ Notes and Experiments on 
the Use and Testing of Portland Cement,” by Wm. 
W. Maclay was read, and afterwards discussed by 
Messrs. Collingwood and Shinn, the latter gen- 
tleman describing a new machine for testing ce- 
ments, and remarking on the comparative merits 
of foreign and Portland cements. 

A paper on “Testing of Portland Cement” by 
D. J. Whittemore, Chief Engineer of the Chicago, 
Milwaukee & St. Paul R. R., was read, and the 
subject was discussed by Mr. Collingwood, who also 
added some notes upon the strength of brick. 

The paper on “The Nomenclature of Building 
Stones and Stone Masonry,” heretofore publjshed in 
ENGINEERING News, was discussed by J. J. R. 
Croes, F. Foster Flagg, and others, after which a 
paper on the subject of “ Rainfalls,” with special 
reference to the great storm of October, 1869, was 
read by Jas. B. Francis, of Lowell. 

A paper by Edward P. North, of New York City, 
on “ Wing Dams in the Mississippi, above the Falls 
of St. Anthony,” was discussed by Gen. T. G. Ellis, 
of Hartford, Conn., and the author, Mr. North. The 
latter gentleman also explained by diagram the 
recent improvements at St. Anthony's Falls made 
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by Col. Farquhar, U. 8. Engineer in charge. Re- 
ports were received from the Committee on “ Resis- 
tances of Railway Trains,” Wm. P. Shinn of Pitts- 
burgh, Chairman; “ On Uniform Accounts and Re- 
turns of Railroad Companies,” same chairman; on 
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Every person present was in the best of spirits 
over the excursion of the day (which will be re- 
ferred to hereafter), “ mine host ” of the Brunswick 
had so well fulfilled his part of the programme in 
providing most excellent cheer for the hungry ex- 


“Tests of American Iron and Steel,” W. Sooy Smith, | cursionists, that more could not be desired, and the 
Chairman, who had nothing to add to the report | whole affair was a complete success if the general 
made at New Orleans one year ago, but re-iterateg | hilarity and satisfaction that marked it throughout 
the necessity of united action in influencing Congress | can be accepted as an indication. The following 
to pass another appropriation for the use of the | is the bill of fare which was printed on beautifully 


| 
} 


Commission; J. J. R. Croes reported for the Com- 
mittee on “ Gauging of Streams,” and Geo. 8S. Mori- 
son, Chairman, reported for Committee on the 
“Paris Exhibit of the Society,” an account of which 
was published in these columns last week; Theo- 
dore G. Ellis, reported on the “Centennial Com- 
mission of the Society.” There was subscribed 
and collected for the Paris Exhibit fund at the 
Evening Session $145, and it is to be hoped that 
this amount will be increased at once by contribu- 
tions from members of the Society and others who 
feel interested in the exhibit of American Engi- 
neering at the great Exhibition. 

All the above Committees were continued, after 
which a business meeting was held, which devel- 
oped some novel methods in financiering the af- 
fairs of the Society, and also exhibited some weak 
points in the constitutional management of the af- 
fairs of the Society, which were discussed pretty 
freely and left as they were. It is very evident 
* who is to clear away 
the mountain of rubbish in the shape of “ Consti- 
tutional Amendments ” which is rapidly accumu- 
lating on the records of the Society, and reduce 
the direction of its affairs to plain common sense 
principles has not yet come to the front. Who is 
he? 

The “Constitution” having been shown its 
proper and periodical deference, the reading and 
discussion of papers was resumed and the follow- 
ing were presented in rapid succession and quick- 
ly disposed of: “Steam Engine Economy. A 
Uniform Basis for Comparison,” by Chas. E. Emery 
of New York City; “The Consumption and Waste 
of Water delivered by Public Works,” by Jas. H. 
Harlow, of Lowell; “Connected Are Marine 
Boilers, a demonstration of the principles of their 
Construction,” by Chas. E. Emery of New York 
City; A paper discussing the subject of “The 
Preservation of Timber ;” “Construction and Opera- 
tion of the Inclined Plane Railroad,” at Madison, 
Ind., by Max J. Becker; “ Co-Ordinate Surveying” 
by H. F. Walling, of Cambridge, Mass; “ Resis- 
tances on Railway Curves,” by 8. Whinery; A dis- 
cussion on “A Novel Railroad Survey,” read by 
Major T. 8. Hardee at the New Orleans meeting; 
discussion of the paper “A description of Survey 
for determining the Slope of Water Surface in the 
Erie Canal” by Wm. H. Searles; “ Reminiscences 
and Experiences of Early Engineering operations 
on railroads, with especial reference to Steep In- 
clines,” by W. Milnor Roberts and W. J. McAlpine; 
Mr. Koberts also read a paper on “Science, Old 
and New: Its relation to Engineering;” A Graph- 
ic Method of Representing Railroad Accounts,” 
was practically illustrated by Chas. Latimer, Chief 
Eng. Atlantic and Great Western Ry.; A paper on 
“The Mississippi River” by B. M. Harrod was 
presented by Major Hardee; Chas. G. Darrach, 
Asst. Eng. Philadelphia Water Works, read a paper 
on “The Flow of Water in Pipes,” several other 
papers were read by title after which the Society 
at a late hour on Wednesday night adjourned 
sine die. 


that the great “ Organizer 


THE CONVENTION DINNER. 

The Annual Dinner of the Society, took place 
at the Hotel Brunswick on the evening of the 20th 
ult., nearly one hundred members and invited 
guests being present. Col. W. Milnor Roberts 
presided, supported on the right by Gen. Geo. 8. 
Greene, and on the left by Prof. R. H. Thurston. 





colored cards by Goodall, of London, Eng: 
MENU. 
Little Neck Clams on Shell. 
Sauterne. 
SOUP. 
Green Turtle, aux Quenelles. Consommé Printamere. 
Yriarte Sherry. 
FISH. 
Boiled Spanish Mackerel, Sauce Bernaise. 
Cucumbers, Hollandaise Potatoes, 
REMOVES. 
Tenderloin of Beef, a la Financiére. 
Asparagus Tops. 


Loin of Spring Lamb, Braised. 
String Beans. 


Whittaker Ham, Champagne Sauce. 
Spinach, Margaux Claret. 


ENTREES, 
Sweet-breads Larded in Baskets of Green Peas. 
Macaroni with Parmesan Cheese, a la Milanaise. 
Banana Fritters Glacé, au Rum. 
SORBET. 
Au Kirsch. Cigarettes. 
Boiled Spring Chicken on Toast. 


Water Cresses. Dressed Lettuce. 
PASTRY AND DESSERT. 
Mumm’s Champ igne. 
Charlotte Russe. Fancy Cakes. Rhine Wine Jelly. 
Confectionery, Vanilla and Strawberry 

Ice Cream. 

Fruit. Dessert. 

Segars. 


Coffee. 


After the needs of the inner man had been sufli- 
ciently attended to, Prof. R. H. Thurston proposed 
the following toasts: 

I. Crry or Boston. The same process of “Evolu- 
tion” which has by a natural “Survival of the 
Fittest ” preserved to us the “ Modern Athens ” has 
led our Society to make — by a system of “ Rapid 
Transit ’— a few Revolutions about this Golden 
“Hub of the Universe,” and to absorb whet we 
may from a wonderful store of Heat Energy (it 
would be too cool to speak of the warmth of our 
reception) before its component parts, comet-like, 
radiate off into space. 

Responded to by P. H. Philbrick. 

II. Massacuusetts Institute or TECHNOLOGY. 
Happy the man who finds a home in a strange city. 
We are such men and our home at the Institute 
has proved a most happy one. Happy he who can 
offer hospitality that shall make the stranger wiser 
as well as happier! Thou art the man! Dr. Runkle. 

Responded to by Dr. Runkle, President of the 
Massachusetts Institute of Technology. 

III. Goop Coat, Goop Iron AND Goop Fare. 
Warmth, strength and nourishment make the na- 
tion as the individual. 

Responded to by Mr. Coryell of Lambertville, 
New Jersey. 

IV. Ovr Locau Commrrrer. Happily their 
field of labor is circumscribed by the orbit of Her- 
schel, or we should by virtue of their zeal become 
wandering — if not fallen—stars. 

Responded to by Clemens Herschel, Boston. 

V. Boston Boarp oF TRADE. These men of 
capital have proven capital friends, shrewd men 
are they, they have taken us all in and yet we 
are happy. 

Responded to by J. W. Candler, President of 
Boston Board of Trade. 

VI. Boston Socrery or Crvi. EnGrneers. Our 
promising little Sister—Lovely !ass! She has con- 
fessed her love to-day ! 

Responded to by Wm. H. Brgley, Boston. 

VII. Water. Good for Humanity — internally 
and externally —and peculiarly good for the Hy- 
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draulic Engineer, to whom the flowing stream 
“« does honor bring.” 

Responded to by Gen. T. G. Ellis, Hartford. 

VIII. Sree. rx Construction. That fine irony 
with which we once on railroads railed, is crushed 
by him whose trade it is to steel our raillery and 
turn it to his own advantage. 

Responded to by A. L. Holly, New York City. 

IX. New York anp New EnGianp R.R. Its 
most durable ties are those with which it binds 
the Empire State to the Provinces of Massachusetts 
Bay. 

Responded to by C. P. Clark, Genl. Manager of 
N. Y.& N.E. R.R. 

X. Eastern R. R. Co. 
it takes us towards the skies. 

Responded to by Geo. 8. 
Eastern R. R. Co. 

XI. PomiapELruta. With one accord our friends 
of the “ City of Brotherly Love” have turned their 
faces to this Mecca of modern Piigrims, and ar- 
riving find themselves like Mahomet's coffin,—as 


Morison, Director of 


near paradise as even they can expect to be on 
earth. 

Responded to by Dr. W. H. McFadden, Chief 
Engineer, Water Dept., Philadelphia. 

XII. Sr. Lours. We are not sure that we know 
where is the Zead of our Land—it may be that 
the Brains segregate at Boston — but we do know 
where is the Heart of our Country. 

Responded to by Prof. Chas. E. Smith of Wash- 
ington University, St. Louis. 


XIII. Loweiit anp LAWRENCE. The cities of 
Spindles; To see will be to believe —if we reason 
from the samples, nothing spindling there. We 
Cotton to them. 

Responded to by E. D. Leavitt, Jr. 

XIV. Crncrnnatr. The highest wealth of 


America is agriculture; the highest results of agri- 
culture is corn; the ultimate outcome of corn — not 
excepting the alcoholic—is Pig. The foundation 
of Engineering is Pig and other Iron — Cincinnati 
is the apotheosis of Engineering! 

The proposed respondent had left the room. 

XV. THe Genrat R. R. Man. We meet him 
on every hand. He “takes a smile” to be the 
most cheering of all encouragement. He helps 
himself so generously, that whether selling our 
tickets, or smashing our baggage, or taking us in 
on stocks at times, or assisting our ladies into the 
Palace Car he is equally happy. 

Responded to by Chas. Latimer, Cleveland. 

XVI. New Orieans. The Metropolis of the 
Sunny South. We remember with pleasure her 
hospitality of last year. We rejoice to hear of her 
increasing prosperity, and we commission Eads to 
give her a Free Pass. 

Responded to by Major Hardee, New Orleans. 

XVII. Pirrssuren. The Smoky city! Com- 
petition,— Selfish Jade — has not yet put her pipe 
out! The Iron City! She yet steels a march on 
all competitors and remains the largest “ Frog at the 
Puddle.” Responded to by W. P. Shinn, General 
Manager of Edgar Thompson Steel Works. 

XVIII. Mrynearouis. Where we find the flour 
of the North-West. The voice of our North shall 
give her praise and well won honor. 

Responded to by E. P. North. 

XIX. Cawnapa. We call our Society the Ameri- 
can Society of Civil Engineers —in the members 
of the Society from Canada who belong with us, 
and who have joined in our celebration, we have 
the proof that our country has an energetic and 
important neighbor. 

Responded to by P. S. Peterson, Montreal. 

XX. Cuicaco. Often burned although she has 
a perennial Frost. We have as yet heard no “ En- 
gineering News,” and as the aforesaid Frost is al- 
ways delightfully on hand at Engineering Meet- 
ings, we propose the health of that Lusus Nature 
—a red-hot frost. 


Northward and upward 
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Responded to by Geo. H. Frost, of ENcrnEERING 
| News, Chicago. 
a 0 <8 OLDER MempBers. A 
toast, which was responded to by Gen. Geo. 8S. 


Tit volunteer 


| Greene, of New York City. 

| It was by this time past midnight, and as -an 
} early start was to be made in the morning, the 
| dinner came to an end by the party singing “ Auld 
} Lang Syne” in such a variety of keys and in such 


lugubrious strains that one verse Was enough to 


clear the room. 


NOTHING TO SHOW. 


We think it is now generally conceded to the 
| citizens of Chicago that their principal characteris- 
tics are extreme bashfulness and modesty, espe- 
| cially when the subject of their city and its attrac- 


| tions is in discussion; having only the sears of two 


great fires, some dilapidated, muddy pavements, a | 
| couple of tunnels and some bridges, with a few fine 
| business blocks to exhibit ; they always keep 
| mostly silent about their own city and recommend 
| the stranger to visit St. Louis if he wants to see | 


something. 


gut we never supposed that Boston- 
ians were troubled with the same unprofitable dif- 
fidence, but rather, that it was the proper thing for | 
them to do, and expected by all the world, that 
they should point with swelling pride to their city | 
and bid the stranger wander through its labyrin- 


thine streets, and note its unapproachable grandeur, 
or drive through its beautiful suburbs and mark the 
elegant mansions and beautiful grounds of its blue- 
blooded aristocratic families whose ancestors all 
came over in the Mayflower and who fought 
bravely through the Revolutionary period from the 
time when they went into the celebrated “ Tea-fight” 
down to the departure of the last hated red-coat 
from Yankee soil. Was it then one of the intellec- 


| tual jokes of Boston men, when its Society of Civil 
| is 10 feet long and 8 feet wide, and the bottom is one 


Engineers objected to inviting the American Society 
to hold its annual convention in its beautiful city 








because they had—“nothing to show.” How re- 
joiced we now are,—and we will venture to speak 
for our late fellow visitors — that this great modesty 
was overcome in time, and we were allowed the 
privilege of visiting under such pleasant auspices, 
the city of Boston and look upon its magnificent 
architecture, its well paved streets and well-swept 
pavements, its lovely suburbs forming a continuous 
park of unsurpassing beauty; its justly boasted 
“Common” with its later adjunct of Public Gar- 
dens, giving to the citizens a magnificent park, and 
so convenient that every one can use it and enjoy 
its cool shades and health giving atmosphere; the 
island-studded and capacious harbor; the public 
works and institutions; the academic groves of 
Cambridge; the libraries, churches, and historical 
records; and last and best of all its own agreeable 
and hospitable people who vied with each other in 
entertaining their guests so well that the latter 
dreaded the arrival of the time when they would 
have to leave such kind hosts. But Boston with 
its immediate attractions was not all. The Society 
considering that they had “nothing to show” at 
home, conspired with the railroad companies to 
still farther incite the envy of their visitors, by ex- 
hibiting the attractions of adjacent and thriving 
cities, and to cap the climax took them to an exhi- 
bition of a first-class seventy-five-miles-an-hour- 
gait to the top of Mt. Washington, with all the 
wayside shows thrown in, from the Incline to Lake 
Winnepesaukee. “ Nothing to show!” In the name 
of all the gods, what will the next city, that invites 
the Society to visit it, do? 





IrHaca, Gratiot county, Mich., is laying Wyckoff 
pipe for her new waterworks. This pipe is enter- 
ing largely into the construction of recent works. 
We would like to hear from some engineer who has 
tested the comparative efficiencies of this and cast 


| wells of the engine house. 
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iron pipe. We are sceptical concerning its econ- 
omic value, and would like to have our scepticism 


removed. 





Mr. Tuomas Nester is building a model “ log- 


ging” railroad in Northern Michigan. It is called 
the Lake Thomas & Tittabawassee Railroad. Be- 
ginning at Lake Thomas, it will run down the Big 


the Jackson & Lan- 
The road is carefully 
It is 
800 feet long and 


the projector is to 


Sugar riverand connect with 
Station. 


Sawed ties and iron rails 


sing road at Wells’ 


graded. are used, 


securely bridged. One bridge is 
30 feet high. 


be commended. 


The enterprise of 


THE WATER-WORKS OF AMERICAN 
CITIES. 





FALL RIVER, 
( Continued from Page 188.) 


DESCRIPTION OF 


MASS. 


WORKS. 

The method adopted for the water supply of Fall 
River is that commonly known as the Stand-Pipe Sys- 
tem. Up to date no positive action has been taken con- 
cerning the construction of a reservoir, although such 
a step is constantly recommended and approved by the 
Board. 

Originally, the desire to introduce water into the 


| City at the earliest moment, and the peculiar features 


connected with the undertaking, such as a probably 
large rock excavation, and a difficulty in procuring suit- 
able material for the banks, postponed the serious con- 
sideration of the subject; but from the attention repeat- 
edly called to its ultimate necessity, and all being in 
accord with this view, renders it very possible that an 
early inauguration of the work will take place. 

Gate House.— Taking the works in their order from 
the source of supply we find situated, i# the lake, at a 
distance of about 100 feet from the Engine House — 
which also encroaches somewhat into the water,—a 
Gate House, which controls the water entering to the 
pump-wells of the pumping station. The gate chamber 


foot lower than the bottom of the pump well, being 10 
feet below high-water level. It is constructed of a kind 
of granite, in which the vicinity abounds, and is of the 
usual form of such structures, being square with a 
pointed roof. It contains, beside the gates, three 
screens, to keep out fish, and foreign matter which may 
be held in suspension. The gates are formed of 3 in. 
plank fitted loosely into cast iron guides or frames, and 
can be opened in such a manner that either the water 
from near the surface or that from nearer the bottom 
can be drawn from at will. 

From the gate chamber, a conduit 87 feet long, 
6 feet wide and 4 feet high in the centre, covered 
by an arch formed of three rings of brick, having an 
inside radius of 3 feet, carries the water to the pump 
The bottom of the inside 
of the conduit is level with that of the gate chamber. 
Inside the Engine House the main conduit is made to 
divide into 4 branches, carrying water to the 4 wells 
intended for the proposed 4 engines for which the build- 
ing was designed. There being only those engines erected 
and in operation, two of the above branches are closed. 

Engine House.—* On account of the rocky and pre- 
cipitous shores at the point selected for the pumping 
Station, it was necessary — in order to avoid an exces- 
sively steep grade and deep rock cuttings for the road 
and pipe trench —to locate the engine house in the 
lake about sixty feet from the old shore line, and conse- 
quently a coffer dam was required, inside of which the 
foundations could be constructed. In anticipation of 
this, the frame work of the dam had been built on the 
ice during the previous winter, and then lowered to its 
proper position, This frame work consisted of two 
parallel rows of sheet piling, maintained at a distance 
of Io feet by 68 iron rods 12% feet long, 2% inches 
wide, and one-half inch thick. Each row of sheet pil- 
ing was formed of 3 inch planks, sustained on the 
outside by two stringers 8 inches by 10 inches, and on 
the inside by two lines of one-inch boards. The rods 
passed through the stringers and were keyed on the 
outside. By this arrangement the planks could be driven 
down into the mud until they brought up on hard bot- 
tom, and when rocks prevented the planks from being 
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driven as far as necessary, sand bags were used to fill 
up the holes. The total length of the coffer dam was 
294 feet, forming three sides of a rectangle, which was 
completed on the fourth side by the shore. In the fol- 
lowing spring the space between the two rows of piling 
was filled with earth, and the water was then pumped 
out from the enclosure, where the engine house was to 
be built. In some places the excavations for the foun- 
dations was carried down to solid rock. but generally 
the springy nature of the soil — similar to quicksand — 
made it necessary to put in first a layer of concrete 18 
inches thick, and on this were built the foundation 


walls, 2 feet 10 inches wide on top, with a ‘batter’ of 


an inch and a half per foot on each side.” The Engine 
House is built of “rough ashlar” granite masonry ; 
the underpinning, 2 ft. 10 inches thick, laid in regular 
courses; the walls, 2 feet thick, in irregular courses, 
and the trimmings formed of cut stone —some with 
hammer dressed face, and some with ‘‘quarry face,” ac- 
cording to the drawings and directions of Mr. H. M. 
Wilson, Architect. The stone work is laid in full beds 
of lime and cement mortar, with not less than one 
part of the best quality of Rosendale cement to two 
parts of lime, mixed with a sufficient quantity of clean 
sharp sand.”* The engine room is 80 feet by 56 feet, 
and 34 feet high, to give ample room for four engines, 
of the vertical type if wanted, without any alterations 
to the building. The boiler-room is 53% feet by 23 feet 
and the Coal house, 86 ft. by 21 feet. The chimney is 
112 feet in height. 

The formation of the shore on the land side of the 
engine house, rendered the coal supply question an easy 
one, as carts can be unloaded directly into the coal-shed 
ata height of 23 feet above the floor, all that was 
necessary for the utmost economy in delivery was, in 
forming the road over the bluff, to cut down the high- 
est point 10 feet. 

“In order to protect the shore of the lake from the 
wash of the waves, and also to prevent the drainage 
from the hillside from entering the lake in the vicinity 
of the gate house, a substantial stone wall was erected, 
commencing south of the Engine House and running 
to a point 170 feet north of the boiler room, and of a 
total length of 693.17 feet. The first part of this wall, 
adistance of 205.25 ft. from the southerly extremity, fol- 
lowed the shore as closely as practicable, and was 
capped with large flat stones at a height of 2 feet above 
high water mark. The remainder of the wall 487.92 
feet, was finished with a substantial rough-pointed cap- 
ping 4 feet 10 inches above high-water mark. This 
portion of the wall encircles the site of the engine 
house and boiler house, being 40 feet distant from the 
east point of the former, and in several places the bot- 
tom of the wall is 9 feet below high-water mark. 

Not far from the Engine House stands a substantial 
granite building, subdivided into tenements for the En- 
gineer and his asssstant. The basement of the building 
is arranged to serve as a store for supplies. At about 
100 feet to the southwest of the Engine House stands 
a horse shed, the three sides of which are built of gran- 
ite, and it is covered witha gravel roof. The fertility of 
the site in the way of granite boulders must account 
for the substantial appearance of all the buildings con- 
nected with the Fall River Water Works. This mate- 
rial gives them the aspect of having been erected ages, 
with the prospect of enduring for ages to come. 

Pumping Engines,— At present Fall River is sup- 
plied by two engines: one, built by the Boston Machine 
Co., of Boston, in 187g and started on Jan. 5th, 1574; 
the other, a ‘‘ Worthington Duplex Pumping Engine” 
erected and started in 1875. 

The Boston Machine Company’s Engine, is a double, 
horizontal, condensing engine, similar to the one now 
in operation at Boston Highlands, and consists of two 
pumps, 16 inches in diameter, and two’steam*cylinders 
28 inches in diameter, both cylinders and pumps hav- 
ing a stroke of 42 inches, and working from one crank 
shaft with one fly wheel, 15 feet in diameter and weigh- 
ing I§ tons. 

It is well built, is simple and substantial in its de- 
sign, and possesses important advantage in the fact 
that the two parts are symmetrical, and, although de- 
signed to work together, can be run separately, and 
one-half can be stopped if it is necessary to make any 
repairs or to adjust the valves. 

The engine began to pump into the mains on the sth 
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of January, 1874, the average quantity pumped per 
day from July tst, 1874, to January 1st, 1875 was 752,- 
684 gallons, but the average quantity consumed by the 
city did not exceed 350,000 gallons, per day, for it is 
found to be more economical, while the amount re- 
quired by the city was small, to take the water for 
condensing directly from the force main, as otherwise 
about this amount would run back to the lake from the 
over-flow of the stand pipe; while the ‘‘donkey pump” 
must be used to pump the water needed for condens- 
ing whenever the full capacity of the engine is required 
to supply the city, as was the case during the fire at 
the American Print Works, Dec.. 8th, 1874, when the 
engine made 20 revolutions per minute between g and 
10 P, M., and pumped at the rate of about 4,000,000 
gallons in 24 hours, the guaranteed capacity being 3,- 
000,000 gallons in 24 hours with a speed of 16 revolu- 
tions per minute. 

The water cylinder of the “donkey pump” is 12 
inches in diameter with a stroke of 12 inches, and to 


supply the condenser (Ransom's patent) a speed of | 


33 to 40 double strokes per minute is required, the 
average amount of water pumped being about 25,000 
gallons per hour. From 6A. M. till about 8 P. M..— 
during which time the pumping engine runs without 
stopping —the condenser is supplied from the force 
main, and takes about 350,000 gallons. During the 
night, while the consumption in the city is small, the 
engine runs intermittently — just often enough to keep 
the water from falling below the bottom of the stand 
pipe — and during this time the condenser is fed by the 
“donkey pump.” 

In the ordinary estimate of the duty done, the total 
amount of coal put into the furnaces was taken, with- 
out deducting anything for ashes and clinkers, or for 
the coal consumed in raising steam and banking fires. 
Moreover, it must be remembered that the quantity 
of water pumped during the night was very small. 
while the fires were kept up all the time. 

Taking these things into consideration, it will be 
seen that the average duty of 27,833,973 for the last 
six months of 1874, and of more than 31,000,000 for 
the last three months of that time was very creditable to 
the engine and compared very favorably with the 
recorded duty of other engines pumping directly into 
the mains without a reservoir. 

(Zo be continued.) 
ee 


PARIS. 





164 QUEEN VICTORIA ST., Lonpon, E. C., 
Fune 18th, 1878. 
Epitor ENGINEERING NEws: 

It may be well in future to head my letters from London 
my address in Paris being very uncertain. During the 
past week the Institution of Mechanical Engineers has 
held its meetings here (Paris) and on this account I 
have had little time to devote to the Exhibition they 
having had a most extended programme, You will 
perceive by the following list that some important pa- 
pers have been read: 

Address by the President. 

Further Researches on the “ Flow of Solids”; by M. 
Henri Tresca, President of the Société des Ingenieurs 
Civils. 

On the Hydraulic Machinery at Toulon Dockyard; 
by M. Marc Berrier Fontaine, Ingénieur de la Marine, 
Toulon. 

On Mechanical Traction upon Tramways; by M. 
Anatole Mallet, of Paris. 

On the Greindl and other Rotary Pumps; by M. L. 
Poillon, of Paris. 

On the Vapart Disintegrator; by M. Prosper Closson, 
of Paris. 

On Compound Engines fitted with Correy’s Variable 
Expansion Gear ; by Mr. Thomas Powell, of Rouen. 

On the Effect of Brakes upon Railway Trains; by 
Captain Douglas Galton, C. B., F.R.S., of London. 

On Lighting by means of Electricity ; by M. Hippo- 
lyte Fontaine, of Paris. 

I would send you copies of these but it would be of 
little use as they are for the most part illustrated by 
drawings and diagrams which have not yet been reduced 
to a convenient size for printing. The paper on ‘‘Light- 
ing by means of Electricity” is not encumbered in this 
manner so I forward it by the same post thinking it 
will prove of interest to you. In addition to the dinner 
at the Grand Hotel the members were invited by the 
Directors and Professors of the Conservatoire des Arts 


et Metiers to a Conversazione, and likewise by M. 
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Menier to visit his chocolate works, both of these invi- 
tations being extended to ladies. It is unnecessary to 
remark that our labors were considerably lightened and 
these visits will be looked upon hereafter as silver pills 
among the many pills of knowledge which we are sup- 
posed to have taken. The most instructive and inter- 
esting of the many excursions which were made was 
that to inspect a portion of the sewage system of Paris. 
Many of your readers are undoubtedly familiar with 
the general features of this system suffice it to say there- 
fore that there are three main sewers or collectors in 
Paris. The one hundred thousand closets of Paris do 
not empty direct into these. Cesspools are provided 
and are cleaned out periodically by means of a pneu- 
matic apparatus which is said to separate the solid from 
the liquid and allow only the latter to run into the sew- 
ers. Descending a winding stair case in the Boulevard 
Sebastopol we found ourselves in a spacious gallery of 
railway tunnel shape, the sewage water passing down a 
central channel under our feet. The width of the 
main chamber at the springing of the arch might be 
estimated at about 16 or 17 feet and the height of the 
crown at 12 or 13 feet above the footways. This 
gallery was lit up with lamps and had a most impressive 
appearance ; on each side supported on frames were the 
two great water mains from Ourcq and likewise tele- 
graph wires from every district. Gas pipes are prohib- 
ited on account of the danger from explosions. Hav- 
ing inspected these and talked in broken French to the 
inhabitants ot these parts we were each provided with a 
seat on a species of tram car lighted up at each corner 
with a lamp, run on to a turn-table and shot off at 
about right angles into a smaller gallery which runs 
from the Boulevard Sebastopol to the Place de la Con- 
corde. Here the men harnessed themselves to a species 
of cross tree which enabled them to run along the foot- 
walks whilst the car ran on rails placed on each side of 
the central channel which contained the sewage. On 
teaching the Place de la Concorde boats were substi- 
tuted for cars the channel containing the sewage being 
about 12 feet wide and the chamber at the springing of 
the arch about 18’.0'’.. Although the level of the sew- 
age at the present time is below that of the footwalks it 
has been known to rise and entirely fill the whole sec- 
tion as happened during the storm of 25th July 1872. 
With a view of removing obstructions in the sewers the 
cars and boats are each provided with a dam which is 
lowered into the channel when it is desired to remove 
any such collection of solid matter which may accumu- 
late. The level of the water behind the dam thus formed 
rises, and on its removal the water being suddenly released 
carries with it the mud or other obstruction By 
means of these collectors the sewage water is dis- 
charged into the Seine some fifteen miles below Paris. 
The arrangements are admirable and excepting the 
sewage everything is perfectly clean, and even it seems 
very clean for sewage as there is no offensive smell. 
Anyone paying Paris a visit may inspect these interest- 
ing monuments of engineering skill accompanied by 
their lady friends should they wish it without the slight- 
est chance of having their feelings shocked in any way. 
Even their underground passages are not altogether 
without their romances, here the rats have their trysting 
place and I myself in these sewers met an old friend I 
had not seen for years. C. GRAHAM SMITH. 
oe 
REVIEW OF THE PROGRESS OF STEAM 
SHIPPING DURING THE LAST QUARTER 
OF A CENTURY.* 





BY ALFRED HOLT, M. INST. C. E. 


Continued from page 207. 

All the earlier reports tended to show that intention, 
but latterly it had to some extent been departed from. 
Connected for the last few months with the Wreck 
Commissioners, it had been his lot to sit between the 
Board of Trade, the shipowner, the engineer, and the 
public, and he had listened with great pain to the remarks 
made against the Board of Trade. If any change was 
to be effected, it would not be brought about by hard 
words ; and it should be remembered that the officers 
of the Board of Trade had frequently very onerous du- 
ties to perform. 

The Author had made am allusion to a little book 
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*From Proceedings of the Institution of Civil Engineers, Lon- 
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from which he should like to make a quotation. A 
great deal of unpleasantness had arisen as between some 


in weight in the total length of shafting on board large thing and had done more harm than good. Young 
screw steamers ; in fact many tons were saved, and that, of | trades, like young trees, required protection, which how- 


parties connected with the engineering world and the | course, meant a saving of coal, because there was less 





Board of Trade. Up toa recent period engineers made | 
their own boilers and never went near the Board of | 
Trade—everybody did what he thought right—then the 
Board of Trade officials said that they did not agree. | 
It was suggested that the thing should be taken into con- 
sideration. It was represented to the Board of Trade | 
that boilers well constructed, well designed, and made of | 
good material, should have an advantage in the mat- | 
ter of working pressure over boilers inferior in any of 

the above respects, as unless this is done, the superior | 
boiler is placed at a disadvantage, and good workman. 
ship and material will be discouraged. The Board of | 
surveyors have endeavored for some time to take all | 
these points into consideration in fixing pressure, and 
for this purpose the following Rules were prepared, and | 
at the request of engineering firms subsequently circu- 
lated.” He ventured to suggest for the serious con- | 
sideration of the Board of Trade, and with a view to | 
throwing oi] upon tbe troubled waters, that when a | 
great change was proposed, such as had recently taken | 
place by the introduction of high pressure steam, they 

should ask the manufacturers to send three or four se- 
lected representatives to consult with three or four of- 
ficials from the Board, adding two or three gentlemen 
who were acquainted with marine matters. Such acon- 
ference would thresh the subject well out, and a small 
committee taken from amongst them might be formed 
to frame rules. The manufacturer would then know 
who framed the rules. It was often said at the present 
time, ‘“‘ The rules may all be very well, but we do not 
know who framed them. We are told to do this, that, 
and the other, and we cannot help ourselves.” The 
Author had alluded to surveys connected with railways 
as compared with surveys connected with steamers, 
He did not think that a locomotive ever ran twelve 
hours without stopping ; and certainly none of its parts 
were as massive, as heavy, or as liable to be deranged 
as the heavier parts of a steamer. But what did the 
Board of Trade say? ‘ You may do as you like with 
your locomotives ; we will take care of your permanent 
way.” The walk of an ex-railway official from Bristo) 
to Exeter would long be remembered. But what about 
the other permanent way? The Board of Trade never 
determined when a ship was to go to sea and when she 
was not to go to sea, and they were wise in not doing 
so, otherwise they would have been inundated by let 
ters from people saying, ‘‘ Why did you subject us to 
the horrible inconvenience we suffered the night before 
last in crossing the channel? In the case of a ship leaving 
for a round voyage the survey of her machinery should 
be most complete; but while we would argue in the 
strongest manner for a survey, survey should not stay 
progress. He had during the last few months seen 
ships and machinery, such as he had no idea were in 
existence, trading round our coasts. They were a dis- 
grace to the present day, but unfortunately they could 
come under no survey. Owing to certain clauses intro- 
duced into the Merchants Shipping Act, they were ex- 
empted altogether from surveys of the Board of Trade, 
and toa great extent of Lloyd’s. With regard to the 
progress of steam navigation. one of the greatest strides 
that had been taken for a long time was the introduc- 
tion by the London, Chatham, and Dover railway of 
the steel mail packets, *‘Samphire,” “ Maid of Kent,” 
“Seud,” “Petrel,” and ‘‘Foam,” 340 tons and 166 
HP., and 503 tons and 240 HP., when they commenced 
their Channel service in the year 1861. They had stood 


the test well. The hulls were still in perfect order, and 





the result ought to give confidence in the introduction 
of steel in vessels. He had lately seen in some steel 
works a forging fora connecting shaft with a cheese 
coupling, which had proved a complete success. Three 
years ago one of the leading steel houses attempted a 
similar thing, and, after three failures, had been obliged 
to give it up. No allusion had been made to the patent 
metal of Sir Joseph Whitworth. That metal, like many 
other things, came in at a timely moment when engin- 
eers were troubled with the cutting that was taking 
place in the high-pressure cylinders of compound en- 
gines. As far as experience had hitherto gone with 
that metal, it appeared to be a decided success. Sir 
Joseph Whitworth had also introduced hollow propeller 
shafting of the same metal with a considerable saving 


weight to be carried. No reference had been made to | 
the introduction of the twin screw ; and he thought that 
the history of the last twenty-five years would not be | 
complete without some allusion toit. It might not 


have been used much in the commercial marine; but 
its advantages were often so great that it was worth | 
passing notice. He had seen a vessel built and fitted | 
with a single propeller tried against a sister ship fitted 


with a twin screw. In the one case a very small disk 
area of propeller was obtained in proportion to the mid- | 
ship section of the vessel, and in the other a large disk 
area. The vessel with the twin screw beat her sister | 
ship by more than 1 knots an hour. What was 
wanted in these high-pressure days was a new form of 
boiler, with all its parts accessible for the purposes of 
repair and examination. He had seen several cases in 
which serious accidents had taken place, and no one 
had any idea that the iron had been reduced in thick- 
ness from oxidation so materially as it was. The re- | 
duction took place in the water spaces round the bot™ 
tom and sides of the fire-box, which it was very difficult 
to inspect. It had been recently stated that a new 
mail service was to be commenced on the Ist of Janu- 
ary between Liverpool and New York, to be carried on 
by the White Star, Inman, and Cunard Companies in 
concert. They were about to carry mails three times 
a week, and he was much mistaken if the service would 
not be carried out at the speed exceeding 15 knots: 
The White Star Company had, during the last four years, 
led the way with reference to the transatlantic service, 
but other vessels had been built which were fast tread- 
ing on their heels, and he was not sure that the Inman 
Company had not made one shorter passage than the 
White Star. With sucha result the Holyhead service, 
which had been for so many years pre-eminent, would 
be cast into the shade. He observed a drawing of the 
safety valve of the steamship “Sidonia.” The boiler 
explosion on board this vessel had been the subject of 
an inquiry before the Wreck Commissioners in July 
last, at Edinburgh, and he trusted that that form of 
valve, or rather that application of the weights, would 
be abandoned. There was a Salters spring balance at 
theend of the lever. The Board of Trade took exception 
to it, believing that if the spring gave way there might 
be trouble ; that the lever would fly up and the steam 
escape. Means were then contrived by which a weight 
could be lowered, and although he believed the alteration 
was not considered entirely satisfactory it was accepted. 
The weight was fastened up in the vessel by means of 
chains and padlock. The padlock was under the charge 
of the captain and chief engineer, as were all padlocks 
connected with safety nozzles on board ship, but it was 
proved to the satisfaction of the Court that the engineer 
had not only fastened down the safety valve on the 
superheater, but had lowered the weight on to the lever 
to bottle up the steam, so that the boiler was carrying, 
as nearly as possible, double the amount of pressure that 
it ought to have carried. 

Admiral SELWYN observed that the question under 
discussion, at all times an interesting one to English- 
men, was doubly so now, since the support of the nation 
depended much more largely than formerly on its com- 
merce. Our staple industries aad work of every kind 
had found rivals who could not be met in any-other 
way than by continued progress, and he confessed toa 
little disappointment with the Paper to find that, while 
speaking enthusiastically of former progress, the Author 
had put the small limit of 25 per cent. to the progress 
of the next twenty years. He should have occasion to 
speak of a great improvement which had more than 
quadrupled al] that the Author hoped might be ob- 
tained in twenty years, but of which he did not appear 
to have taken any notice. An advance had been made 
from 600 to 6,000 ton steamers; from 20 to 80 Ibs. 
pressure ; from 4 lbs. of coal per indicated HP. to 2)bs., 
from £40 freights for steam to India to 4os.; from 108,- 
321 tons of steam shipping belonging to Great Britain 
in 1850 to 1,847,588 tons in 1875; from a 10-knot speed 
to 15; from wood to iron ; from iron to steel]; from 6 
beams to 10, with equal safety and greater comfort; 
from misery to passengers to the nearest approach to 
luxury that could be expected at sea. He utterly de- 
nied the Author’s statement that monopoly was a bad 
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| ever was injurious to both after they had attained ma- 


turity. At first it was impossible to set on foot such 


| enterprises as those of the Atlantic steamers without 


some such protection as had been given to them. There 


| was a good deal more work of the same kind to be done 


and he shonld be sorry to see a principle accepted which 
would put a stop to the most unobjectionable form of 
Government interference. The interference of the 
Board of Trade was only injurious when it took the dicta 


| of men of high standing and experience, and transformed 


6 to 8 as factors of safety, into Ibs. per square inch. 


| When new materials were obtained, or a new disposi- 


tion of those materials, it was clear that the 6 to 8 factor 


| would remain true and correct ; but when translated by 


the Board of Trade into so many Ibs. per square inch 
the interference became a very unwise one. There was, 
no doubt, a tendency to over-legislation—to consider 
every man a rogue until he had been proved an honest 
man, and the result was that many men found themselves 
forced into a corner, and had to compromise with hon- 
esty. The Author had principally complained that 
there was not sufficient advance in economy to enable 
the trade of which he had spoken to be carried on at a 
profit, or that the profits were very uncertain. The di- 
agrams and tables placed by Mr. Perkins on the walls, 
however, afforded an answer to everything that he could 
say on that subject. It was to be regretted that Mr. 
Perkins had not spoken more fully of his invention, but 
he was known to be a very modest man. Admiraj 
Selwyn was himself one of those who looked forward to 
progress in steamshipping as the only-means by which 
the country could maintain its position. He knew that 
in that Institution there could be no sympathy with the 
idea of ‘‘ rest and be thankful.” Mr. Perkins had asked 
him on one or two occasions to go with him in his little 
steamers. The only thing that astonished him (for he 
had studied the subject before) was that the engineer 
desired nothing so much as to blow up his boiler. He 
had himself turned the steam on the back of his hand 
at 500 lbs. pressure, and it produced a sensation rather of 
cold than heat. Here was a boiler which, by the new 
disposition of material alone, had achieved that safety 
for which all had been looking, under very high pressures, 
while at the same time it had achieved durability. At 
those high pressures and under that condition of steam 
peroxidisation took place on the interior surface of the 
tubes, and they remained the same after thirteen years 
wear. It was no new thing; it had been proved bya 
Boiler Committee, who had stated that it was the ouly 
known solution of the problem ; yet the thing did not 
seem to go forward—he hoped only because it was not 
more widely known. The economy of fuel obtainable 
by this boiler, which required only 1 Jb. of fuel per in- 
dicated HP. per hour, was easily understood, when it 
was remembered that instead of a water-box at a tem- 
perature of about 220°, with the highest pressure in use 
at present round the combustion-box, there were a 
number of tubes containing steam at a much higher 
temperature, much more nearly approaching that of 
combustion. There the fuel could be got to burn as it 
ought to burn, which it never did before. The burning 
of the fuel was also conducted in a boiler of much 
smaller size than any previously used, when they were 
considered simply as water boxes with fires inside them. 
It was also a great advantage that it could be supplied 
with a casing filled with vegetable black, which prevent- 
ed the heat being felt in the stoke-hole. Naturally, 
from engines, though they might be jacketted, there 
would be a certain amount of heat; but if the boilers 
were properly constructed, there would be no reason 
why the stoke-hole should not be even cooler than the 
engine-room. Taking 5,000 lbs. pressure on the inch 
as the test, he presumed the idea would be dismissed 
thal even if the boiler could burst, it would be likely to 
burstat 500 lbs. pressure, at which it was intended to 
run ; but when it was remembered that even if it did 
burst, one tube only was spoiled, and all the gases in- 
side escaped almost without noise, and certainly with- 
out damage to the vessel or crew, it would be admitted 
that that was an enormous advance. With regard to 
the compound engine which the Author had put for. 
ward as the great improvement during the past twenty- 
five years, he had spoken of it when it was not in so 
much favor as it appeared to be at the present time, but 
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he never made the mistake of thinking that the com- | 
pound engine was the real source of the economy. He | 
had known from the first that it was due to nothing 

more than increased pressure, and that 'f improvement | 
was sought it might possibly come to pass that the com. | 
pound engine be done away with altogether; it might | 
be found that while the pressure in the boiler was in- 
creased cconomy was obtained, no matter what kind of 
well-devised «ngine was emploved to develop the power. | 
His attention had been drawn for some time past to 

the causes of decay in bvuilers, and he found himself 

obliged to acknowledge that there was a chemical action | 
going on whch had not been spoken of before the | 
Committee on Boilers, or in any other way. He had | 
studied the matter in some chemical works, and believed 

he was able to give a cons sient explanation of the causes | 
of that curious form of decay in boilers called “ pitting.” | 
It would be found in Watt's Chemistry, and elsewhere, 
that chlorine invariably passed over as an accompani- 
ment of the distillation of salt water, and it attacked 
certain parts cf the boilers which were not homogencous, 
and were more liable to its eflects than other parts. 
Having so attacked it, the water-vapor present, pariic- 
ularly at the higher temperatures, transformed the 
chloride immediately into an oxide, hberated the chlor- | 
ine again, and enabled it to recommence its action ; thus 

pitting might go on at one spot completely through the 

boiler. ‘The ordinary way of preventing it was to let 

a small scale get on the boiler, but that was an unsatis- 

factory method. It was better to u:derstand the chem- 

ical part of the question, and to know what to prepare 

for, then it was to injure the heating surface in some 

parts in order to protect it in others. With regard to 

the outside, of course it only took the place of any other 

preventive of radiation, but with reference to fire. boxes, 

a very thin coat of scale produced evil effects, which 

ought by ali means to be avoided. There were several 

experiments, some of which had been made by Mr. 

Bramwell, showing that in the boilers on the Perkins 

system used for heating water in houses, and for other 

purposes, on opening the boiler after a given time of 

running, there was an escapeof pure hydrogen. That 

hydrogen certainly did not come in through the pumps 

as gas; it came because at the high temperature to 

which it had been exposed water was so far decomposed 

into its constituent gases as that the oxygen could com- 

bine with the iron, with vegetable substances, or with 

anything for which it had a greater affinity at that tem- 

perature, and which it was usual to call “scale prevent- 

ers” and “ boiler protectors” when they were put in, 

Thus combining, the oxygen deserted the hydrogen, and 

that, he thought, was the only way to account for the 

presence of the latter in the uncombined state. For the 

present he submitted it rather as a theory than as a} 
proved fact ; but in the current number of the * Engin- 

eer’ an account would be found of experiments in} 
America devoted to the proof of what he had stated. 

If Mr. Perkin's boiler would give high pressures ( the | 
necessity for which appeared to be universally acknowl- 

edged ) without danger—if it gave to naval officers the 

power of repairing boilers at sea and without cutting 

their ships to pieces, and gaveat the same time an en- 

gine requiring no lubrication, and occupying a compar- 

atively small space, if by a little chemical attention any 

defects that might arise (which, however, Mr. Perkins 

asserted would not arise ) from ordinary leakage in the 

fresh water originally supplied might be remedied, the 

subject surely was not unworthy of the attention of the 

reader of a Paper on the progress of steam shipping, 

and might give him reasonable ground to hope that all 

previous improvements might be thrown into the shade 

by what we now actually have in our own hands. The 

matter, he was happy to say, was no longer in the do- 

main of an inventor's unaided efforts, nor even of Gov- 

ernment solicitation ; it had passed into the hands of a 
gentleman, Mr. George Crawshay, whose name was well 
known for actual practice. 


(To be continued.) 
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PROCEEDINGS OF THE NINTH ANNUAL 
MEETING OF THE CIVIL ENGINEERS’ 
CLUB OF THE NORTHWEST. 





The ninth annual meeting of the Club—being also the 
eighty-sixth regular meeting—was held on the after- 
noon of Tuesday, June 15, 1878, in the Atheneum 
Building, Chicago. 

The Secretary announced that he had received a letter 
from the President, saying that his duties as Engineer 
of the Glasgow Bridge would prevent him from being 
present at the meeting, and expressing his regret that he 
could not attend. 

On motion of Mr. Talcott, Mr. W. D. Clark of 
Springtield, Ill., was called to the chair. 

The minutes of the Ma_ meeting were read and ap- 
proved, 

Upon ballot, the following named gentlemen were 
elected members : 

G. A. M. Liljencrant7, Chicago. 

J.D. Cook, Toledo, Ohio, 

Samuel McElroy, Brooklyn, N. Y. 
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The Secretary reported the donations received since 
the May meeting, embracing contributions from E. B- 
Talcott, Charles Latimer, G, D. Ansley, the American 
Society of Civil Engineers, and Gen. A. A. Humphreys. 

Hle also reported that a number of members had 
availed themselves of the invitation given by the Amer- 
ican Society, and had gone to Boston to attend the tenth 
annual convention of that body. 

Correspondence between Mr. James R. Willett, and 
Mr. Wilbur F, Foster, City Engineer of Nashville, 
Tenn., was read, showing the durabilitv of a Nicholson 
pavement laid ten years ago by Mr. Willett, in which 
the blocks were of red cedar. The pavement in ques- 
tion had proved superior to all others of wood laid in 
Nashville. During the discussion of this matter, Mr. 
Gottlieb gave a description of some experiments now 
being made by Col. Flad, of St. Louis, upon the differ- 
ent materials commonly used for street pavements. 

The annual report of the Secretary was read and ac- 
cepted. ‘ 

Mr. L. Soulerin read the paper for the evening, No. 
81. “Street Cleaning of Paris.” 

After discussion of the paper, upon motion of Mr. 
Willett, the following resolution was adopted: 

Resolved, That the election of officers be postponed to 
the September meeting, and that the present officers 
hold their respective offices till their successors be 
elected. 

Upon motion of Mr. Aldrich, the Executive Commit- 
tee and Secretary were directed to act as Library Com- 
mittee for the present, and to present a report at the 
September meeting in accordance with the suggestion 
made by the Secretary in his report, but no expenditure 
of money, except as previously ordered, should be made 
for library purposes before the September meeting. 

It was further resolved that, in accordance with cus- 
tom, no meetings be held in July and August of this 
year. 

Upon motion, the meeting adjourned. 
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DES MOINES (IOWA) WATER WORKS. 





These works which are the Holly system, old style, 
without any modern improvements, were completed and 
commenced pumping water into the mains, Jan. 1872. 
A recent test was made of the works by order of J. S 
Polk, President of the Water Company, on the 18th 
ult., which consisted in opening simultaneously several 
hydrants, discharging water through fifty feet of 214 
inch hose, play pipe, and one inch nozzles, measuring the 
height of the streams thrown at each hydrant. 

The contract of the Water Company with the city of 
Des Moines, requires the former to be able at any time 
to throw six inch streams of water simultaneously toa 
height of one hundred feet. The average domestic con- 
sumption of water by this city in 24 hours is about 
1,500,000 U. S. gallons. And the pumps delivered water 
at this rate continuously throughout the recent test in 
addition to the amount consumed at the hydrants. The 
Des Moines river divides the city into two divisions, 
East and West. The first tests were made in West 
Division, and consisted in the consecutive measurement 
of the height of seven one inch streams all running 
during each measurement. They were as follows: 











No. of measurements. | 1 | 2 | 3 /_4 |5 | 61/7 
Hights of streams in feet, |137.8]127.4| 117.0] 127.2] 138.7] 141.8] 134.9 
Pressure at hyd’ts in lbs] 105 |———| S2%| 85 [82% | 95 | 95 











Average length of streams 132.1 feet. Average pressure, 91 lbs. 

The next tests were two in number, near the north 
limits of the city, West Division, at a point 135 feet above 
the pumps, and about one mile distant. The first 
stream measured 83 feet in height. The other measured 
101.3, both streams running at the same time, pressure 
at pumps 130 lbs. The 3d series of measurements were 
made in East Division and were 6 in number, all run- 
ning simultaneously, the results were as follows : 


No. of measurements........ I 2 3 4 5 6 





Heigth of stream in feet..... 106.9]112.9] 95.3) 111.6 


104.3 
62 





Pressure at hydrants in Ds... 


65 














Average height of stream 108.1 foot, average pres- 
sure at hydrant 67% Ibs. to square inch. The trial 
lasted from 10 A, M. to 6 P, M. with an intermission 


of 1% hours for dinner. The pressure in boilers was 





117.9 


from 85 to yo Ibs. and the average water pressure at the 
pumps for the 7 and 6 stream tests was 108% lbs. The 
length of mains in the whole system is 20 miles and 
their diameters vary from 16 inches to 4 inches. 

As before stated the works have none of the modern 
improvements of Holly machinery. They consist of 


eight single acting Gang Pumps, each 14" in diamete; 


by 12” stroke, and two No. to Rotary pumps, driven by 


a double engine 14” diameter by 24” stroke. Supplied 


with steam from a horizontal tubular bower 5 ft. in dj 


ameter by 16 ft. long. There are alsoas a reserve, two 
of Holly's vertical drop tube boilers 7 feet in diameter. 


In each measurement the base was 200 feet and the 


angle thereof taken with a six-inch Everest Theodolite. 
The Engineers who made the measurements were Frank 


Pelton, City Engineer, and Chas. J. Moore, Civil and 
Mining Engineer. 
It will be noticed by the results of the recent trial, 


that the requirements of the contract with the City are 
considerably exceeded, and although they have been 
running six and a half years, the works are thoroughly 
efficient. S. VAN CLEVE, Sut. 


BOOK NOTICE. 





THE ROAD-MASTER’S ASSISTANT AND SECTION- Mas. 


TER’Ss GUIDE: A Manual cf Reference for ail 
Having to do with the Permanent Way of American 
Railroads: 


Containing the best results of experience and minute 


directions for track-laying, ballasting, and keeping the 
track in good repair. By William S. Huntington. Re. 
vised and enlarged by Charles Latimer, Chief Engineer, 
Atlantic & Great Western Railroad. Published by the 
Railroad Gazette, No. 72 Broadway, New York, 1878, 
Price 1.50. 


The sight of an old friend with more robust propor- 


tions, would seem to indicate a measure of past suc- 
cess, and would probably be greeted with commensu- 
rate warmth. It is with feelings somewhat akin to 
those caused by such conditions, that we take up the 
above work. Huntington’s Road-Master’s Assistant 
we have seen in use since its first publication—not in 
the hands of the tyro alone,—but in those of the prac- 
tical man, and in the goodly company of prominent en- 
gineers’ every day books. This should be a sufficient 
guarantee of its worth, to say nothing of popularity. 


In its new and enlarged form, with the name of Chas. 
Latimer, Chief Engineer of the Atlantic and Great 
Western Railroad accompanying that of the original au- 
thor, we have a work sure to be practical, and sure to 


embody the latest practical knowledge drawn from 


actual experience. Mr, Latimer’s work on the A. and 
G. W. R. R.; his method of management by which 
he arrives at a happy mean of the united experience of 
the leading men under his charge, places him in the 
front rank of authorities on track and road-bed particu- 
lars. 

The first portion of the new work is taken up with 
the matter, to be found, for the most part, in the origi- 
nal, with some additions and notes. There is a large 
amount of ihformation, well illustrated, on track, ap- 
purtenances, and tools, besides some very entertaining 
as well as valuable reading and suggestions on organiz- 
ation, government and economy generally ; ertaining to 
the principal subject. The concluding portions of the 
book in the shape of appendices are as follows—giving 
them in full will the better show their value: Appen- 
dix 1. Rules for the government of track and bridge 
repairers, adopted for the Atlantic & Great Western 
Railroad. Appendix 2. Rules and instructions for the 
government of track-men on the Louisville and Nash- 
ville and South and North Alabama Railroads. Ap- 
pendix 3. Specifications for a perfect sub-division on 
the Pennsylvania Railroad. Appendix 4. The French 
Metric System, and lastly, Track Equipment—being a 
series of illustrations of rails, frogs, switches, joints, 
crossings, etc. We have not noticed anything to com- 
plain of in this book of 286 pages, and while it is easy 
to foresee that much of the practice set forth will be 
modified more or less according to the individual experi- 
ence or confidence of the engineer or road-master en- 
gaged on railroad work, our own experience dictates 
it to be a book that should be possessed by all the men 
for whom it is especially prodaced, and we have found 
few railroad men among our, perhaps, limited acquaint- 
ance who had not the original little volume. 
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STREET CLEANING OF PARIS* 





The street-cleaning of Paris was placed under the management of the City 
Engineer by a decree of Oct. 10th, 1359. This paper will treat : 

1st. Personnel. 

od. Material and Disinfectants. 

3d. Sweeping Public Ways, Halls and Markets. 

4th. Removalof Mud and all Refuse. 

sth. Street Sprinkling. 

1st. Personnel —T here are two Chief Engi: eers, each at the head of a division. 
8 Engineers aided by 51 Assistant Engineers, and 61 Sub. Assistant Engineers ee 
in all 112 agents. The work is supervised by the General Inspector of bridges 
and roads, who is the head of the department of Public Works of Paris, and the 
whole personnel costs, exclusive of Engineers’ salaries, 260,000 francs, or about 
$52,000, per annum. 


od. Material and Disinfectants.— These are kept for the First Division in a | 


central store, and all implements and compounds are classified and delivered against 
receipt to the division engineers who are responsible for them. In the Second 
Division there is a similar store for each section. The disinfectants are chloride of 
lime, sulphate of zinc, sulphate of iron and carbolic acid, — muriatic acid and nitro- 
benzole are used for cleansing. 

For decomposing the volatile compounds of organic fermentation, the chloride of 
lime proves an excellent disinfectant, being specially efficient for fecal or putrid matter. 
For gutters it is used in twenty times its own weight of water. 

Sulphate of iron and sulphate of zinc are both used for the same purpose and are 
combined with ten times their weight of water. The sulphate of zinc is more ener- 
getic in action, costs more, but is odorless and is much used in summer to disinfect 
the cellars under the fish and poultry markets. Diluted in 8 volumes of water, with 
3 per cent. of sulphate of copper added, it will keep long and is an excellent disin- 
fectant for dwellings. Carbolic acid is not, properly speaking, a disinfectant. It 
will not dispel bad odors, but prevents putrefaction. It is a powerful antiseptic, 
and its proper combination is 40 volumes of water to one of phenfil or carbolic 
acid. Foul places, such as slaughter houses and markets are sprinkled twice a 
week in summer with a solution of one volume of acid in one or two hundred vol- 
umes of water. Stagnant pools are sprinkled with water containing a thousandth 
part of carbolic acid. Hydro-chloric acid is used for urinals and water-closets, in 
a solution of six volumes of water. 

Nitro-benzole is energetic in action, but leaves a strong smell and a whitish 
crust which must be removed by water. Its mixture is the same as hydrochloric 
acid. The two latter disinfectants oxydize metals and burn clothing. Only the 
most careful workmen are allowed to use these acids, and they are comparatively 
innocuous when diluted tn ten parts of water. The annual expenditures for this 
branch of the work is 220,000 francs, or $45,000. 

3d. Sweeping of Public Ways.— The principal enactions of the latest law 
concerning street-cleaning (which took eflect Jan. 1st, 1874) are: 

First. The obligation previously incumbent on land tenants on all streets and 
thoroughfares, to sweep half of said ways in front of their premises, is converted 
into taxation payable in money. 

Second. But the payment of said tax does not exempt land tenants from any 
obligation which may be imposed on them by police regulations in time of ice or 
snow. This taxation is proportioned to rates of-travel and health necessities of 
location. 

The street area cleaned in Paris, under supervision of the City Engineers is 3,581 
acres of which 2,000 acres are for account of land tenants, and 1,000 acres for 
city’s account. But as metalled roads and their sidewalks are cleaned by a special 
body of men, the cleaning proper of the streets of Paris includes an area of 2,667 
acres. The whole of this surface is swept once every morning between 3 and 6 in 
summer, and between 4 and 7 in winter, after which come the scavengers, who run 
in summer from 6 to 8 and in winter from 7 to g o'clock. 

In addition to this the streets are swept when needful; street gutters cleaned 
twice daily, public seats and urinals washed; streets cleaned and disinfected, and 
police stations taken care of. This work is not usually complete till late evening, 
especially during severe frosts when sand has to be sprinkled over streets having 
s'eep inclines. 

The city employs 3,000 persons, — 2,200 men who earn from 50 to 80 cents 
a day ; 950 women earning from 4 to § cents an hour, and 30 young boys at 4 cents 
an hour, These compose 122 gangs, each made up of one foreman and 30 work- 
men in Ist division and 16 working people in the 2d division. Beside this small 
army of workers, 190 sweeping machines are required for street cleaning; since one 
machine does the work of, 10 men, they are equivalent to 1,g00 men, making in all 
the equivalent of 4,g00 people employed. 

The Halles Centrales require incessant attention from the street cleaning depart- 
ments. They are built in the centre of Paris and consist of ten lofty cast iron 
pavillons, set on stone basements. The pavillons are connected by covered alleys. 
Each pavillon is used for retail trade. The cellars are store-rooms for implements 
used in handling provisions. The work done at the Halles consists of sweeping, 
washing, removing refuse and disinfecting Sixty persons are thus employed in 
these Halles. The morning sweeping is done, Ist, with a wooden scraper ; 2d, 
with a birch broom, and lastly with a machine. In washing these markets, ordin- 
ary water is first used, then solutions of carbolic acid. All wetted parts are lastly 
cleaned and dried with an India-rubber scraper. The refuse is removed several 
times daily. That taken from the cellars sometimes amounts to 2,471 cubic feet 
daily. It consists of manure, vegetable remairs and offal, which are hoisted by 
swvingings cranes into the carts. For this, small cars with movable bottoms are 


<tc celine ae saaaaineneNeD 
* A paper read before the Civil Maminesr’s Club of the Northwest, June 18th, 1878, being a 
_———— from the French of M. Vaissiere, Chief Engineer of Bridges and Roads, by L. 
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employed, they contain one cubic yard each, and are brought under a hole where 
they are seized by the crane, then hoisted and their contents dropped into the cart 


by an opening in the bottom. 
Sweeping Machines, — Two are used, the English machine perfected by Sohy 


of Paris, and the machine, patented by M. Blot. Sohy’s is considered the best. 
In both, the machinery is simple and reliable. Each occupies little space, consisting 
only of a strong frame carried on two wheels, with a driver's seat and drawn by a 
single horse, On the rear is the sweeping apparatus made of an inclined cylinder 
with spirals of piasava splints. This brush is set in motion by the wheel to which 
it is connected by a gearing which the driver can connect or disconnect, at will, from 
his seat. The machine is used in all weathers and is efficient on all roads and pave 
| ments, whether metalled or asphalt. The mud and dust gathered is left in g 
strings, which, at the return of the machine, are thrown nearer the sidewalk and 
| so on, until it can be put in piles nearer the gutter, or thrown into the sewers. One 
| machine weighs 1,650 lbs. requires only one horse, who works at walking pac d 








sweeps 1% acres hourly. Either machine when new costs $200 and requires $40 


a year for repairs, outside renewal of brush roller, which costs $14 per brush, 
which is serviceable for 160 to 180 hours. 


The annual total for cleaning the streets of Paris is $584,000. 

4th. Removal of all kinds of Refuse,— Ice and Snow.— The refuse of the 
Paris streets is inferior as a fertilizer to what it formerly was, owing firstly, to the 
disuse of gutters in the middle of the streets and the adoption of curved surfaces ; 
next, to the construction of metalled roads instead of paved streets, and, lastly, 
to the spreading of sewerage and water distribution. Every day §20 carts and dri- 
vers and 98o horses are required to remove this refuse. The average amount of all 
matters removed is 2,223 cubic yards. The expense of cartage is in inverse ratio 
to the richness of the refuse. Before the scavenger’s cart begins its rounds, the 
rag-pickers secure paper, rags, bones, broken glass, etc., from the receptacles left in 
the street. Rag-picking gives occupation to 7,000 licensed persons, and as many 
non-licensed ones, their earnings varying from a franc and a half to two and three 
francs aday. The yearly total thus made amounts to 7 or 8 millions of francs. 

Removal of Ice and Snow. — The area from which snow must be removed is 
4,220 acres and a depth of 4 inches of snow represents a volume of over 1,961 000 
cubic yards. This accumulation is removed partly by land tenants and partly by 
the city administration, who are aided by those sewers which convey hot water and 
into which snow can be thrown without danger. As soon as thawing begins the 
hydrants are opened, sweeping machines used and in a short time the city 
resumes its ordinary aspect. Snow plows cannot be used in Paris, as the snow is 
not deep enough and is too quickly hardened by pedestrians. The annual total for 
this branch of work is $151,000. 

5. Street Sprinkling—The city sprinkles not only the planted alleys, the 
squares, bridges, quays, but also those parts which are watered by the land tenents. 
The operations last from March 15 to October 15, for metalled roads, and from 
April to September for the paved ways. Water is thrown daily by means of water 
tanks, or hose and nozzle, the latter being used on the boulevards and some of the 
more important streets. Tanks and hose, with their frames, belong to the city-— 
contractors supply horses and drivers—the whole being under the supervision of 
the city. The best tank used is the tank Sohy. It is an oblong box, made of 
sheet-iron, has a seat for the driver, whence the tank can be worked. The tank 
contains 340 gallons, and works on a strip 15 feet wide at each passage. It is 
emptied after a run of from 1,500 to 2,000 feet, according to its capacity. The fill- 
ing is done by a leather or india rubber hose screwing to hydrants under the side- 
walk and so spaced that the tanks have short distances to run when emptied. One 
tank suffices for an area of 2% acres of metalled surface, or 5 acres of vaved 
streets. Hand sprinklers are used for the planted alleys—the hose is screwed to 
hydrants placed at suitable distances, and the apparatus, which is from 4o to 46% 
feet long can with a head of 50 feet throw a jet of an amplitude of 4o feet. One 
man can, with this apparatus sprinkle 5 acres in 35 minutes, time employed in mov. 
ing being deducted. It is economical and convenient and its use has been largely 
introduced into the interior of the city. There are 322 tanks in use, which con- 
sume a daily average of 1,600,000 gallons. The cost of each tank, including driver 
is $48 per month. Hose sprinkling, all incidentals being counted, costs a trifle 
over one half the expense of water tank sprinkling. 

This chapter would be imperfect without an account of trials made to replace 
water by deliquescent salts, which trials, had for their main object the doing away with 
the unsightly water tanks and the inconvenience resulting {rom an uneven spreading 
of water. In 1859 and 1863, Mr. Darcy, chief engineer in charge of promenades in 


Paris, experimented on the principal avenues of the Bois de Boulogne. He first used 
refined chloride of calcium, which was very expensive, as it could not be dissolved 
in water so as to be thrown from tanks, it had to be thrown by hand, in quantities of 
250 grammes for each square metre: its efficiency was felt for 5 or 6 days, Later, 
in 1862, experiments were resumed with crude salt mixed with chloride of man- 
ganese. It was sprinkled by hand, 500 grammes to the square metre, but was only 
efficient three days, and if the air was not moist a light sprinkling of water was 
necessary. In 1864, general inspector Homberg made some new trials. Pure and 
white chloride of magnesium was the salt used and which could be completely dis- 
solved in water. It was found that the operation had to be performed in the even- 
ing. by throwing the salts either dry and by hand or in solution in water so as to 
spread 5v0 grammes per square metre for the metalled roads and 400 for the pave- 
ments, For the first 24 hours the result is good, but the following day one sprink- 
ling has to be done, two sprinklings are necessary the second day and the effect has 
entirely disappeared on the third day, Sprinkling the dissolved salt with the tank 
costs more than salt thrown by hand. An area of 2% acres requires 5 tons of salt, 
lasting only three days, costing 100 francs, and 112 with the labor, against 36 francs, 
the cost of ordinary tank sprinkling for the same area. Hence it results that the 
use of deliquescent salts would be very onerous. The sprinkling with water 
adds freshness to the air, prevents dust and opposes dryness, whilst, salts, taking 
the little moisture left in the atmosphere would prove far less hygienic if used, "and 
only in case of lack of water, is it allowable to use deliquescents in Paris. Street 
sprinkling costs the city of Paris $90,000 annually. The total expense of the ser- 
vices above recapitulated is $973,000 annually. 
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RETAINING WALLS. 


BY GRAHAM SMITH. 


Past President of the Liverpool Engineering Sockay, Late Resident Engineer on the Restora- 
tion of the Liverpool Landing Stages destroyed by fire August, 1871. 


(Continued from page 208.) 

This advantage of placing steps behind a wall cannot be ob- 
tained without a waste of material if too great a batter be given to 
the face. In practice a batter of 1 in 8 has been found to give 
economica. results. 

Stepping the back of a wall was much in favor with Brunel. 
He often built a thin face wall of nearly uniform thickness at a 
batter of 1 in 5, with counterforts at the back g or Io feet apart. 
The face wall had projecting horizontal steps running the whole 
length of the wali at the back, and spaced vertically 7 or 8 feet 
apart. These steps or ledges must have gripped the earth and 
prevented the weil from overturning, for those walls of the above 
description which have come under the author’s notice would 
be inadequate of their own weight to Jo the duty imposed upon 
them. 

It may be remarked that the wall, Fig. 2, is somewhat larger 
than those in many cases employed on railways, In the case of 
a wing wall it is usually well bonded into an immovable abutment 
at one end, and the other is made owing to the exigencies of con- 
struction and for appearance sake very much heavier than theory 
requires. In this way the portions of little stability are supported 
by those of great stability. The walls are often built to a curve 
on plan, but the advantages of this mode of construction are often 
over-estimated. It can be of little use unless the centre ordinate 
of the curve is greater than one-sixteenth of the chord. 

In dock and river walls larger sections than any which these 
formule will be found to give are required, as at one time they 
are left high and dry, whilst at another they are almost covered 
with water which percolates through them and thoroughly sat- 
urates the earth. This may cause it to exert even a greater thrust 
than that resulting from the same head of water. It would be 
almost impracticable to provide a wall of sufficient section to sup- 
port thoroughly wet clay. Great economy must result from the 
practice of making walls watertight. This was effected at the 
new Dock Works at Leith, by placing a puddle wall some 2 feet 
in thickness at the back. It was then a comparatively simple 
matter to provide a wall of sufficient strength to resist the thrust 
of the bank and that occasioned by the maximum amount of load- 
ing to be allowed on the quay. ‘ 

In the case of walls supporting banks on which railways, 
houses, or structures of any kind are to be constructed, it will 
practically only be necessary to ascertain the total effective 
weight of bank and structure, and insert it for W in (II.), and the 
resulting thrust will be ths. or cwts., according to whether W has 
been taken in tbs. or cwts. 

If the foundations of such structures are carried below the line 
of repose of the materials forming the bank little or no additional 
thrust on the wall will be occasioned. The weight of a building 
when made to properly rest on a wall may in many cases tend to 
reduce its section providing always that the area of the base is 
made amply sufficient to form a proper foundation for the super- 
incumbent structure, and too great a crushing strain be not put 
upon the material at any point. The fact of additional weight on 
the top of a wall adding to its stability was well understood by the 
ancients, as may be seen from Gothic architecture where the 
weight of the ornamental pinnacle toa flying buttress is often that 
necessary to render it sufficiently stable. 

Other instances of a like nature suggest themselves, but it is im- 
possible to reduce the varied problems met with in engineering 
to any rule of thumb. The educated engineer can alone meet suc- 
cessfully unprecedented works such as those involved in the con- 
struction of the Metropolitan Railway. 

Many have written on retaining walls but when the point is 
senabiodk at which surcharged walls ought to be discussed little or 
worse than nothing is said. The reader is often made to wade 
through abstruse formule and finally to loose himself among pages 
of useless coefficients. It is even stated that the “centre of pres- 
sure” is situate at one-third of the height of the wall from the toe; 
whereas its true position is at one-third of the height from the foot 
of the wall to the point where the line of rupture cuts the surface 
of the ground.* 

The slope of the surcharge will often vary according to the 
opinion of the engineer, no general formu!a can therefore be given, 
but if the surface be plotted and the line of rupture be drawn 
the height can be measured and the weight to be supported as- 
certained. 

The line of rupture is constant for the same material whether 
the wall be surcharged or not, at least if this be assumed any 
error will err on the safe side. Therefore if the material to be 


supported be compact gravel, shingle, or firm earth, and proper 
precautions be taken to ensure efficient drainage, the angle of 


rupture may be taken as before at 65°. The thrust may be as- 
certained by multiplying the area of the triangle enclosed by a 





*See Addenda. 































vertical drawn from the foot of the wall at the back, the slope of 
fe a and the surface line of the ground, by the weight per 
cu 

In the same manner if the bank to be supported is of loose earth 
or sand, the angle of — may be taken at 61°. The position 
of the centre of pressure 


ic foot of the material, and placing this value for W in (II). 


eing scaled trom the plan in all cases, 
With surcharged walls, results will often be modified by ex- 


traneous circumstances. If the precaution be taken to shore up 
the earth as the foundations of the wall are taken out, and the 
earth be so prevented from moving, the wall when c nstructed 
will have to resist a very much less pressure than if the earth be 
allowed to move in the very smallest degree. The face of the 
cutting in the bank should therefore be protected as soon as it is 
practicable. Clay when it is first opened will stand with nearly a 
perpendicular face and remain so unless attacked by weather 
or water, but it is a most treacherous material to deal with as 
regards walls. If possible banks should not therefore be touched 
until it is decided to proceed with the construction of the wall. 


Footings are generally placed under the toe of a wall, for al- 


though the tensile strength of the mortar does not enter into 
these calculations still it does exert some influence on the question 
of stability. Therefore to make the wall of equal stability at all 
points it must when founded on earth have one or more footing 
courses, as there will certainly not be the same adhesion between 
the earth and the masonry as in the masonry itself. 


Footings are also necessary to distribute the pressure over the, 


to some extent, yielding foundation. If a wall is properly de- 
signed and built on rock or concrete, and the mortar well spread 
over its surface, before commencing the masonry, the footings can 
be of little use as they only make the wall more stable at that 
point than at any other. They may be required t~ give additional 
strength to the concrete projecting beyond the base of the wall, 
but where it is 2 feet 6 inches or 3 feet in thickness and projects 
only 1 foot 6 inches or 2 feet no fear need be entertained of its 
failure. This of course assumes that the concrete is properly 
made with hydraulic lime or Portland cement, and not a mechani- 
cal mixture of stones and mud with rich lime, as may be seen 
sometimes in a short walk through London. 


Rich lime should never be used for concrete or thick masonry 


unless the same is protected from all weather and moisture. 
Even under these favorable circumstances it will give but very 
poor results, for where used in large masses of masonry it has 
been found to be perfectly soft in the interior after a lapse of 
twenty or more years. 


If the conditions of stability be complied with it will in most 


cases be found in a properly constructed wall that the frictional 
stability at any point will also be ample. That is the horizontal 
thrust of the bank at any point will not exceed the weight of the 


masonry above that point multiplied by a coefficient of friction. 
For masonry and brickwork this coefficient may be taken at .6. 
This is a low value as rubble when well constructed becomes one 


solid mass, as is exemplified by the rubble walls on the Mersey 


Dock estate, where in some cases the whole body and sometimes 
the face is composed of random rubble the pieces of stone averag- 
ing not more than 30 or 4o square inches on the face. 

The condition of frictional stability may be otherwise stated 
thus: in order that the joints may not slide on one another, a tan- 
gent to the line of resistance of the wall at any point must not 
make a less angle with the bed joint than the complement of the 
angle uf repose of the masonry or brickwork. 

This may be demonstrated as follows:Let 4 be the angle which 
the tangent to the line of resistance of the wall makes with the 
bed-joint; and y the angle of repose of the masonry or brickwork. 
Then if ~ represent the intensity of pressure at the point where 
the line of resistance of the wall cuts the bed-join‘, and r the resis- 
tance of the bed-joint acting normal to its surface, u being the co- 
efficient of friction. 

The $ COe Pet Fics ackades Nera eete (1.) 
O06 OE ons ecto es weeues (2.) 
Dividing (1) by (2) cot 8 = « ; but u being the coefficient of fric- 
tion is also equal to tan y. Therefore cot 8 equals tan y, since the 
tangent of an angle is equal to the cotangent of its compliment. 
tan y = cot 9go— y 
Therefore 6 = 90 — y 
and since the angle of repose of ordinary masonry or brickwork 
is about 31°, the tangent to the line of resistance of the wall must 
therefore not make a less angle with the bed-joints than 59°, con- 
sequently the more the joints are inclined the greater will be the 
resistance of the stones to sliding on one another. This must 
not be carried too far as if the incline is greater than 31° the por- 
tions of the wall will tend to slide towards the bank. This angle 
represents an inclination greater than 1 in 2; the author can see 
no reason why all bed-joints in retaining walls with either plumb 
or battered faces shoal not therefore be built at an incline of from 


1 in6to1 in 8. The conventional rule in the profession is to 
make all bed-joints normal to the face, but upon inquiry it will be 
found that practical questions relating to the cutting of stones offer 
very little support for the continuance of this mode of proceeding. 


(To be Continued). 
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ently commendatory of the scrupulous cleanliness 
and neatness that characterized every department ; 
the well aired rooms, the liberal use of the white- 
wash-brush, the cleanliness of the inmates and the 
wholesomeness of the food, and the convenient and 
thoroughly cleansed apparatus for preparing it. 
Every portion apparently of the immense build 

ings was visited, and everywhere the same thorough 
and efficient provision for the comfort of the in- 
mates was visible. It is to be hoped that the 
methods practiced in these Boston Public Institu- 
tions may become universaily known and some ef- 
fort made to imitate them by similar establish- 
ments in other cities which at present are a dis- 
grace to our pretended civilization. After a half 
hour thus profitably spent in seeing what can be 
accomplished by a wise and intelligent direction, 
the party were taken to the chapel, a large room, 
with galleries running entirely around it, and on 
this occasion filled on three sides with boys and 
girls, inmates of the place, who to the accompani 

ment of an organ and under the direction of an 
officer gave an exhibition of their training in sing- 
ing, which was exceedingly interesting to the visi- 
tors who occupied the seats on the floor and a part 
of the gallery. At the close of this part of the ex- 
ercises the visitors were conducted to the bakery of 
the Institution and allowed to ramble about at 
their pleasure for a short time, all meeting at the 
wharf, where a speech embodying their thanks for 
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carried out the programme, and while allowing 
abundance of time to see everything, brought the 
party to their hotel “on time.” Where so many points 
of interest to visit are to be found as in Boston and 
vicinity, it may well be supposed that time would 
not allow for all to be scen in detail. On the 
second day of the conventien, therefore, several ex- 
cursions were planned under the direction of the 
local members and thus the whole party could be 
accommodated. The omnibus, street car, and rail- 
way lines were all patronized and an examination 
of the programme of the day as given on page 202, 
ante, will give our readers an idea of what an 
amount of sight-seeing was accomplished on the 
19th. Our own preference was for the storage reser- 
voirs at South Framingham, a discription of which 
has already been published in ENGINEERING News 
and to which we must refer our readers. 

June 20th was a “field day” for the excursionists 
(if any comparisons may be allowed) as a study of 
the programme for that day will sufficiently indi- 
cate. Before going to the steamer, a visit was made 
in response to an invitation from the City Fire De- 
part ment,to see the fire system and apparatus at Ft. 
Hill Engine House, where, after examining engine 
No. 25 and the hook and ladder carriage, with the 
stables, and admiring the magnificent animals, the 
crowd was drawn out of the house and the bell struck, 
in 20 seconds the engine was out of the house, 
and in seventy seconds the attachments were made 





Continued from page 211. 
THE EXCURSIONS. 

The education of a Civil Engineer consists very 
largely in the examination and careful inspection 
of works in progress of construction, or completed 
and in working order, and at the recent convention 
we give as the principal feature both for profit and 
for pleasure the excursions which had been ar- 
ranged by the local committee, the programme of 
which has already been published in these columns. 
Perhaps it may as well be referred to here, that the 
planning and carrying out of this programme was 
a specimen of perfect organization seldom met with, 
and is deserving of particular commendation, and 
may serve as a useful lesson for future conventions. 
The details were well considered and so far in ad- 
vance of the date of the convention that time was 
allowed for ample preparation. While we under- 
stand that large credit is due to all the members 
of the several committees, yet for the perfection of 
the arrangements from first to last, we believe that 
the credit belongs to Messrs. Clemens Herschel and 
Henry M. Wightman, of Boston, who labored early 
and late in promoting the comfort and enjoyment 
of their visitors and to whose superior talents for 
organization, and executive abilities in attending to 


details, the success of the convention is almost en- 
tirely due. 

The first excursion on the programme was to 
Newton Upper Falls by rail and return by stage, 
giving the visitors an opportunity to visit and in- 
spect portions of the Water Works and also to see 
some of the charming suburbs for which Boston is 
famous. The party of about 125 ladies and gentle- 
men left by special car provided by the courtesy of 
the N. Y. & N. E. R. R. Co. at 2:30 p. m., and im- 
mediately after the start the characteristic Boston 
disposition was displayed by the dissemination of 
maps and pamphlets descriptive of the country to 
be traversed, and the works to be visited. Besides 
other matter specially prepared for the occasion by 
the committee, copies of the complete description 
of the Water Supply of Boston, illustrated with 
five folding plates, and well bound, had been pur- 
chased at the office of ENearnrERrING News and 
were distributed liberally among the visitors, so 
that the excursion party on arrival at Newton 
Upper Falls presented quite a statistical appear- 
ance, as every man was armed with a “ blue book” 
and a handful of documents that betokened at 
least an unusual interest in the works to be visited. 
We have not yet heard of any injuries to the brains 
of the visitors arising from their studies of that 
memorable day. The Boston Water Works also 
perform their duty as usual. 

At Newton Upper Falls, eleven fine omnibusses 
with four horses attached to each, were in waiting 
to convey the party to the various objects of inter- 
est on the return to the city, distant some thirteen 
miles. There was a very general preference shown 
by the younger men of the party for outside seats, 
and the consequence was that the cavalcade pro- 
duced quite a sensation along its route, while the 
outsiders enjoyed special advantages in “taking in” 
the charming views that met them at every turn in 
the winding roads. The route passed by several 
reservoirs, and halts were made to enable the party 
to examine the appliances at the gate-houses. At 
Chestnut Hill a large number of bottles of Cochitu- 
ate water were set out for “sampling,” and, not- 
withstanding its high color and peculiar flavor, 
it seemed to meet with general approval by all the 
party, who seemed quite indifferent to either analy- 
sis or comparison. The excursion was throughout 
& most enjoyable one, and the thanks of the visitors 


are due to Mr. Desmond Fitzgerald, Manager of 


the day, for the prompt method with which he 


with several extra bits of pleasure thrown in. 


after driving about 650 feet around the square. In 
two minutes the ladder with a man was at the top 
of the engine house, after going over the same dis- 
tance. 
was then exhibited, and the operations gone through 
of erecting and turning. This apparatus excited 
much interest and attention. 


The erial ladder, Mrs. Scott-Ude’s patent, 


As the weather was unexceptionable, the steamer 


J. Putnam Bradlee, owned by the city, was quite 
crowded by the full representation of the Engin- 
eers, the invited guests, and the city officials, and a 
more enjoyable excursion it would be difficult to 
arrange. 


The programme was carried out in full 
The 
improvements at the mouth of the Mystic River, 
now in process of construction by the Lowell R. R. 


Co., and the magnificent Sea Wall and other works 


being constructed by the Boston and Albany R. R. 


Co., were viewed from the steamer’s deck; a land- 


ing was made at East Boston and a generous lunch 


of crackers, cheese and lemonade (and awful 
strong lemonade those steamship people concoct) 
was partaken on board the Leyland line steamer 


Bohemian, after which the Bradlee steamed down the 
beautiful bay to Fort Warren, where a landing was 
made and a half-hour very pleasantly and profita- 
bly spent in examining the fortifications, the 
splendid granite masonry of which could not have 
found more appreciative critics. Sea air is a fine 
appetizer and when the magnificent collation pro- 
vided at the personal expense of the Mayor of Bos- 
ton was exposed to the attack of the excursionists, 
soon after leaving Ft. Warren, a most gallant and 
general onslaught was made upon the whole line 
of tables, which didn’t cease till every man (ladies 
included) was satisfied that the worthy Mayor was 
not to be beaten on his own ground, and that he 
was ready to “fight it out on that line even if it 
took the last “baked bean,” “ Boston style,” in the 
city. 

After rounding Minot’s Ledge, on which a fine 
lighthouse stands, the steamer proceeded to Deer 
Island on which are located the City Reformatory 
Institutions. The party were met at the wharf by 
the Superintendent, Mr. Guy C. Underwood, and 
welcomed to the Island; then, preceded by a band 
of music, the musicians being inmates of the In- 
stitution, the excursionists proceeded to the House 
of Industry, which, under the guidance of several 
of its officers was pretty thoroughly “ investigated ” 
and we cannot express ourselves in words suffici- 





the enjoyment afforded them by the kindness of 
Mr. Underwood and his brother officials was ad- 
dressed by Col. Roberts to Mr. Underwood, after 
which to the music of the band the excursionists 
steamed away towards the city which was reached 
by 6 p. M., when three cheers were given for Mayor 
Pierce, of Boston, who accompanied the party on 
the trip and to whom many thanks are due for 
numerous courtesies extended throughout the day. 


The Convention Dinner was held the same even- 


ing, for an account of which see previous issue. 


To the Hydraulic Engineer the Ninth and Tenth 


Annual Conventions of the American Society have 
been supremely delightful. 
revelled in his favorite element. 
leans Meeting Mr. Corthell exhibited Capt. Eads’ 
patent hydraulic dentifrice with which he cleansed 
the biggest kind of a mouth, and the Engineers 
discussed the various fluids for which New Orleans 
is noted, and which were to be found anywhere 
from the Custom House to Bonnet Carre Crevasse. 
In Boston, next to “baked beans” and “ brown 
bread,” “Boston Style,” Water is the principal 
article of diet and Hydraulics is a leading subject 
of study by all the citizens whether they be Engi- 


On both occasions he 
At the New Or- 


neers or not. Every pond within twenty-five miles 
of the city has been bought and made water-tight 
and the engineers are at work constructing new 
basins to collect enough water to supply the ever 
increasing demand of the thirsty citizens. The 
whole country is underlaid with conduits and 
pipes, and reservoirs are within a stone's throw of 
almost every man’s house. At the College Com- 
mencements— and there is'nt usually much of 
anything else to read about in the Boston papers 
— fluids and the effect of its passage through small 
pipes, is the prevailing feature of the occasion, and 
a careful study of the Programme of the Boston 
Convention —-to say nothing of the bill of fare of 
the Convention Dinner — will be sufficient to dem- 
onstrate the eminently hydraulic propensities of 
the Boston Engineers. These few remarks will 
serve to explain in part why a super-excellent hy- 
draulic excursion was planned for the Fourth Day 
to see the extreme refinement of hydraulic science 
as applied to practical purposes under the personal 
supervision of that veteran Master in the profession 
Mr. Jas. B. Francis, of Lowell and Lawrence — the 
very names, to the unpoetical and vulgarly practi- 
cal portion of the community, are suggestive of un- 
limited water power, great factories and innumer- 
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able noisy spindles. To these cities the excur- 
sionists were conveyed in special coaches provided 
by the courtesy of the Boston & Lowell, and Nas- 
hua & Lowell Railroads, (Hocum Horsford, Man- 
ager), on the 21st, leaving Boston promptly at 8 
A.M. On arriving at Lowell, stages were in wait- 
ing to convey the party to the Merrimack Mills 
where the system of gauging running water and 
measuring it as an article of merchandise in an 
open canal, as practiced by Mr. Francis, was shown 
by that gentleman and his assistants, to the great 
interest and instruction of the party. Of the 
corporation known as “ Proprietors of Locks and 
Canals on the Merrimack River,” which supplies 
the Water Power for the Lowell Mills, and of 
which Mr. Francis has for 30 or more years been 
tngineer and agent, we hope very soon to be able 
to give an account from the pen of Mr. Francis 
himself, and we therefore do not now offer any des- 
cription. 

After the process of gauging the stream had 
been shown sufficiently, the visitors were called 
together and on being informed that a double bar- 
relled camera was already levelled at them each 
individual at once took up a position and “put on” 
his or her most winning expression of countenance 
with which to be handed down to future genera- 
tions who might perchance be interested in this 
memorable event in the history of hydraulic 
science. We have the card of the photographer 
stowed away somewhere, but copies of the photo- 
graph,— and a very fine one it is— may be had by 
enclosing one dollar to Mr. Francis, Jr., at Lowell. 
After this interesting little ceremony was complet- 
ed, the party took stages and were driven to vari- 
ous parts of the city to examine the water works, 
canals, and gas works, and a general view of the 
city, returning to the Boott Cotton Mills, where 
the very urbane and efficient agent, Mr. A. G. 
Cumnock, took the party in charge and showed 
them through the immense mill, explaining the 
various processes of cotton spinning as he went, 
and losing no time, brought the party at noon 
precisely where they could see the 1875 opera- 
tives, male and female file out to dinner. We 
said “the party ’— but there were several parties 
under the leadership of a local committee and who 
visited different mills—these sections by the 
usual masterly organization that characterized all 
the proceedings of this convention were concen- 
trated at the same minute at the City Water Works 
where the beautiful sight of two fine pumping en- 
gines at work, one manufactured by Morris, of 
Philadelphia, and the other by H. R. Worthington, 
of New York City, was enjoyed for a time when 
preparations were made for the enjoyment of 
the excellent collation provided for the occasion by 
the Water Board of Lowell, E. D. Leavitt Jr. of 
Lawrence, Mass., and H. R. Worthington, of New 
York, who was represented by his agent Mr. John- 
son of Boston. 

The Lowell engine house is a very large one, as 
the city, being hospitably inclined, has allowed its 
Water Board to make ample provision for social 
gatherings such as the one we are describing. Every- 
thing about the building is in perfect order and a 
more fitting place for the entertainment of an En- 
gineering excursion party could not be chosen. 
Gastronomical!ly, hydraulically and oratorically the 
Lowell lunch was a grand success. New York’s 
Delmonico and a squad of French cooks could not 
have given more satisfaction than did the Lowell 
Caterer, while the supremacy of Lowell in all 
knowledge relating to the science of hydraulics 
could not be more clearly proven than by the well 
estimated “additional supply” which the Water 
Board had stored for this occasion. The Board was 
represented most largely by Mr. A. A. Haggett, who 
confessed in his witty speech that he had had his 
hair “cut close for the occasion,” and who in him- 
self was about the only Reservoir connected with 
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the Water Works of Lowell whose capacity could 
not be accurately gauged even by Mr. Francis’ most 
approved processes. To his genial courtesies and 
kind attentions the party was largely indebted for 
much of the pleasure of the stay at Lowell and 
Lawrence. 

At 2:00 p. m. the excursion left for Lawrence 
where carriages in waiting conveyed the company 
to the pumping works to see the celebrated Lea- 
vitt Engines that are at work there, and from 
thence most of the visitors were conveyed to the 
Washington Woollen Mill where they were escorted 
in divisions by several of the gentlemen connected 
with the mill, through the whole establishment, 
and had the manufacture of woollen goods ex- 
plained from the arrival of the fleece at the mill 
to its boxing up for shipment. Those of the party 
who did not visit the mills went to witness some 
very interesting hydraulic experiments by the en- 
gineer of the Essex Water Power Co. The train 
left Lawrence at 5:04 p. M. and reached Boston at 
6p.mM. The visit was a profitable and pleasant 
one and the thanks of the visitors are due to the 
R. R. Companies who furnished transportation, 
and to Messrs. Jas. B. Francis, E. D. Leavitt Jr., 
Managers of the day at Lowell and Lawrence 
respectively; also to the gentlemen of the Lowell 
Water Board, to H. R. Worthington, of New York, 
Mr. Cushing, of the Lowell Gas Co., who was assid- 
uous in his attentions and efforts to make the event 
a profitable one to the visitors and to the gentle- 
men of the local committee of Lowell, who one 
and all lent their assistance in promoting the pleas- 
ures of this happy occasion. 

We will, as soon as possible, publish descriptions 
of the Lowell and Lawrence Water Supply, with 
especial reference to the engines, as these have ac- 
quired considerable celebrity, and no doubt will 
now prove doubly interesting to those of our read- 
ers who saw them at work. 

On June 22 a party of 153 persons, ladies and 
gentlemen, whose names are given on page 203, 
ante, left by special train for Mt. Washington on 
the final excursion of the week; this excursion de- 
mands a special description, which we expect to 
furnish next week. 


ENGINEERING CONSERVATISM. 


A large manufacturer of engineering material 
asserted in our presence, a few days since, that the 
best known in our profeesion are too conservative, 
that they are too closely wedded to old things and 
too chary of the new. 

Conservatism, in an engineer, is to be commend- 
ed. It is this that gives him his eminence. All 
his work is built upon safe principles: untried ele- 
ments are not admitted. In the interests of safety 
and true economy, he will always select that which 
he knows to be good, rather than that which is said 
to be so. 

He who accepts and adopts untried things will 
seldom succeed. It is a fact that the American 
mechanic developes far more of failure than of 
success in his inventions and manufactures. It be- 
hooves the true engineer to be cautious in adopting 
unproven things. The radical engineer seldom 
attains a true success, though he may possess tran- 
scendent genius. We would not follow even a 
Brunel. 

We strongly suspect that our asserting friend 
was speaking largely in his own intetests, for we 
noted that he made only the best of material. It 
is ever so. Ifa pumping engine is sought, Holly, 
Worthington, Leavitt, and a dozen others are at 
hand to show that each maker has the best machine. 
If water pipe be spoken of, the air resounds with 
Wyckoff, cast iron, wrought iron, lap welded, as- 
phalte coated, cement lined, ete. Each are best, 
and he is an “old fogy ” who fails to see this fact. 

We repeat, the engineer is to be commended for 


his caution. With life and property depending 
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upon the certainty of his judgment and skill, no 


untried element must be recognized, no unproved 
thing must enter his work. 


We believe the skilled engineer to be the best 
judge of the material he should use; and we know 
he will use none other than the best. 





HUMBER’S TREATISE ON THE WATER SUP. 
PLY OF CITIES AND TOWNS. 





We again take an opportunity of calling the at- 
tention of our subscribers, both for their own sakes 
and for that of their professional friends, — who 
may not be subscribers to the News — to our reprint 
of the above important work, of which the first 
number was issued last week. We have already 
received several congratulatory letters on its ap- 
pearance, and complimentary expressions with ref- 
erence to its publication at so low a price, and we 
would urge upon our friends the advisability of 
devoting a little consideration to the subject of 
whether it is worth while to allow the opportunity 
to pass of adding such a work to the library, when 
it is scarcely possible that such a chance would 
ever occur again. 

Our subscription list is attaining large propor- 
tions, and we shall very shortly close it for the 
cheap rate, after which, and on its completion, the 
book will probably be put upon the market at a 
largely increased price. 

We therefore ask our subscribers to give this no- 
tice their attention, and also to advise their friends 
of the opportunity. It is undoubtedly the cheap- 
est work ever published in America considering its 
high standard of character and value. 





Hor! Horrer! Horrest! We can form some 
conception of the intense regret with which the 
Howgate expedition will receive the notice of the 
failure of their Congressional appropriation. 


Ir is to be regretted that American locomotive 
and engine builders have not entered more largely 
at the Paris Exposition. In these days, when inter- 
national competition is greatest, no opportunity to 
show the undoubted skill and handicraft of Ameri- 
can mechanics ought to have passed unused. The 
demand for American machinery, resulting from 
the Centennial Exhibition, would have been largely 
increased by a good exhibit at Paris. 


WE were told, the other day, that an eminent 
hydraulic engineer, in one of our large western 
cities, said that he knew that a certain kind of wa- 
ter pipe was the best, but that he dared not say so. 
Well, if this be true (we believe our informant to 
be mistaken), we pity the man who dares not speak 
and act his convictions. We can see no reason why, 
if a work of article be best, it should not be com- 
mended. 





WE were asked, a short time since, how to pre- 
vent decomposition and putrefaction of water in 
“dead ends.” We know of but» two certain pre- 
ventives —an absolutely pure supply of water, or 
no “dead ends.” The trouble lies mainly in the 
want of proper circulation of the water. If the 
circulation be perfect, no putrefaction will result, 
unless the source be a putrid one. The fewer 
“dead ends” there are the more nearly the primi- 
tive condition of the water is maintained. 





Sr. Lours, Micu., is building a “system” of wa- 
ter works for fire protection. About 2,200 feet of 
8-inch wooden pipe will be laid. The water will 
be taken from Pine river by a small rotary pump 
(Holly), driven by a Leffel turbine, 8 feet fall. In 
a conversation with the projector of the scheme, 4 
few days since, we learned that four streams thrown 
80 feet vertically, through one inch nozzles, are 
promised. The turbine is to be 32 inches in diam- 
eter. Over 20 horse-poweér of work is expected 
from a 15-horse power wheel ! 
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We note that many small towns are laying water 
pipe for fire protection alone. The pump is to be 
called into action only occasionally. Such “sys- 
tems” are of questionable economy, as the alternate 
filling and emptying of the pipe must greatly ac- 
celerate the oxidation of the pipe material. We 
saw atrial of one of such works last week, after a 
“rest” of a few days, and the jet was red with 
rust. A good stop-valve would prevent a back-flow 
when the pump had ceased action, but such an arti- 
cle would be quickly rejected by the designers of 
most of these “systems,” because of its cost. 





We have great admiration for Mr. Trautwine’s 
abilities, and we admit the great value of his 
“ Pocket-Book,” but we believe he has been the 
cause of much waste and cost in engineering pro- 
jects, through the multitude of empirics who are 
guided by his dictum. Hundreds of copies of his 
book have gone into the hands of men who know 
absolutely nothing of the mechanics of engineer- 
ing beyond what they read on its pages. Such men 
are doing a large share of the engineering work of 


R. W. Hamilton, of Hartford, Conn., to investigate 
and experiment upon the merits of the engine, 



















and was furnished with any information I required by 
Mr. John Lufkin, Mechanical Engineer in charge of 
the engines. 


is small when compared with the pump capacity ; 
therefore the engines usually run at a very slow speed, 
or about six revolutions per minute during the day, and 
at intervals only through the night sufficient to meet 
the requirements. 


proper conditions, I had the speed increased for a 
short time to sixteen revolutions per minute; at this 
rate the pump capacity is equal to contract require- 
ments, the engines worked very smoothly at this speed, 
and a much higher rate can be obtained if necessary. 


struction of their valve chambers, which becomes ap- 
parent with a high rate of speed ; this is noticed most 
in the back bonnets springing at each stroke of the 
pumps; the sides of the chambers have also shown 
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one-half inches in diameter. 

This engine was designed to supply the low service 
portion of the city and continues to work satisfactorily 
since its extensive repairs in 1875. 


The following is Mr. Hamilton’s report : 
October 7th and 8th I spent at the pumping works 


(To be Continued.) 
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REVIEW OF THE PROGRESS OF STEAM 
SHIPPING DURING THE LAST QUARTER 
OF A CENTURY.* 


The amount of water required by the city at present 


BY ALFRED HOLT, M. INST. C. E. 


Continued from page 214. 

Mr. COWPER would have been glad if the Author 
had descended a little further into details; the mechan- 
ical part of the question being of more interest to the 
members of the Institution generally than the commer- 
cial part. There were several steps, however, in the pro- 
gress of improvements that took place more than twenty - 
five years since, and to which he should like to refer. 
The Author had mentioned three steps—iron ships, the 
screw propeller, and the compound engine. With all 
deference he ventured to suggest, that the raising of the 
pressure of steam was at least as important as any one of 


In order to see the engines working under their 


The pumps, however, show some defects in the con- 












the same defect. but have been strengthened to some 
extent by the introduction of through bolts, but not 
sufficient for the requirements, as one of the bolts has 
broken since this precaution was taken without the 
appearance of a flaw or defect. 

The pumps then in point of safety and strength, I 
consider are not up to what the contract calls for, and 
their liability to perform the requirements being but a 
matter of time. 










to-day, often at excessive cost, because they are un- 
able to see that no rule can always be applicable. 
Their failure brings censure upon the better por- 
tion of the profession. It is most difficult to com- 
pete with them, for they are ready with such offers 
and projects as no engineer would harbor. The 
public cannot see the defects, and the apparent 
cheapness prevails. The “ Civil Engineer’s Pocket- 


those three steps; certainly as important as the com- 
pound engine, because without it the expansion could 
not have been carried so faras it had been, and such 
powerful engines could not have been constructed in so 
smalla space. A beginning was made as early as 1835 
when Spiller’s boiler first came out, capable of containing 
working pressures of 5, lo, and then 24 and 4o Ibs. 
Mr. Spiller, with Mr. Zander, had a small boat called 


Book” should be the beginning of every engineer's 
library, but it must not be the ending. There is 
vastly more outside than there is inside of its cov- 
ers. A “Trautwine” and “assurance” are too 
often the only capital of a western engineer. 


THE WATER-WORKS OF AMERICAN 
CITIES. 





FALL RIVER, MASS. 
( Continued from Page 212.) 
DESCRIPTION OF WORKS. 


During the early part of 1874, before the engine had 
been subjected to a duty trial, it was recognized by the 
builders that the flat surfaces of the pump chests were 
not strong enough, and eight steel stay rods, (four of 
these being 1} inches and the other four 15 inches 
diameter) were put in to strengthen them. June 18th, 
1875, one of these rods broke and was replaced by an- 
other, Still the weakness was not fully remedied, and 
the flat surfaces, and especially the bonnets on the ends 
of the pump chests, continued to work more and more 
until Nov. 30th, when it was found that not only had 
another of these steel rods in the south half of the en- 
gine broken, but that the two ribs, cast solid with the 
pump chest in order to support the upper valve seat, 
were broken in several places, and that the two valve 
seats were cracked. This necessitated the stopping of 
the south half of the engine, while the other half still 
continued to supply the city with water, the pump 
chests being temporarily strengthened by heavy 
wrought iron strayis. 

On account of the Boston engine not performing the 
duty required by the contract, and the weakness that 
developed itself in the water cylinder, which continued 
to increase after the discovery, and to remedy which 
the Boston Machine Company put steel bolts through 
each cylinder, the Water Board declined accepting the 
engine, and after a long time, it was decided to refer 
the matter to a committee, and on the 15th day of June, 
1875, it was agreed by and between the Water Board 
and the Boston Machine Co., that each party should 
choose one referee, to whom the whole subject of the 
amount to be paid in full and final settlement should 
be referred, with the condition that their decision 
should be in accordance with the original contract, and 
the report of first committee that had charge of the 
trial in June, 1874. 

The referees chosen were, for the Water Board, 
James P. Kirkwood, of Brooklyn, and for the Boston 
Machine Co., Wm. J. McAlpine, of Albany. These 
referees, with the authority of the Board, employed Mr. 










bring the engines up to the sixty millions required by 
contract. 


the ‘* Era,” with an engine working at 40 lbs. pressure, 
and they had also a compound engine with a small cyl- 
inder to one crank and a large one to the other, and the 
cranks at right angles, as far back as 1841. Steam 
navigation might certainly be said to have begun in 1836. 
Before that time Dr. Lardner had prophesied that the 
Atlantic could not be crossed ; but in 1836 the “Sirius” 
and the ‘‘ Great Western” actually did cross it. Then 
came the “British Queen” in 1838, the ‘‘President,’» 
the “Archimedes” in 1840, and the eight Royal Mail 
steam packets in 1841. Spiller’s boiler had water inside 
the tubes and fire outside, and they soon gave rise to the 
present form of marine boiler, with water outside the 
tubes and fire inside. One of the earliest was made by 
Mr. Maudslay, and others were made by Mr. Braith- 
waite. His “ Prince Albert” had Spiller’s boiler at 
first and then the marine boiler. The boats he had re- 
ferred to were all driven at a greater pressure of steam 
and going at considerably higher speed than before, 
The “Princess Alice” was another of Mr. Maudslay’s 
boats which did well. Then came the quick boats on 
the Thames, and afterwards the first fast Mersey boats. 
By 1846 the old Spiller boiler had gone, and the marine 
boiler had taken its place; but before this, his friend, 
the late Mr, Alfred Milner, had made a marine boiler 
with fire in the tubes and with a cylindrical shell for 
30 lbs. pressure , this boiler, when sold as second hand, 
burst from bad treatment at considerably over 100 Ibs, 
per square inch, so that strong high pressure marine 
boilers of a reasonable shape were made as early as this. 
The Samuel Hall’s surface condensers, invented in 1833, 
followed, though not much in use before 1838 when 
they did good duty in the “ British Queen,” after which 
more attention was paid to them. Later on, steam 
jackets began to be used to a limited ex\ent, as the ad- 
vantage to be obtained by their use was not then fully 
understood. The “ Link-motion” was another good 
step in improvement. The common form of compound 
engine, with a small cylinder to one crank, and a large 
one to the other, the cranks being at right angles, suc- 
ceeded. A friend of his had such an engine in use on 
land about 1844, and several times the low pressure 
engine was entirely broken down from the high pressure 
steam getting through from the high-pressure engive 
into the low pressure, and he requested him to put the 
matter right. He accordingly put a steam-jacketed 
“steam reservoir” between the two cylinders, and he 
believed that was the first time that such a steam reser- 
voir had been used, although now they were so com- 
mon, and did such good duty, entirely preventing the 
low-pressure engine ever being strained when the reser- 
voir was properly fitted with a large safety valve. The 

*Krom Proceedings of the Institution of Civil Engineers, Lon- 
don, Eng. 



























In regard to the deficiency in duty, there are changes 
I should consider necessary to be made in order to 


The steam cylinders have been constructed with a 
very unusual amount of waste steam space ; this I was 
unable to measure when at the works, but received 
from Mr. William E. Worthen a copy of his calcula- 
tions on this, taken from measurements and data fur- 
nished by the builders, which gives the amount of 
waste space in cylinders, steam port and valve chests 
at ten per cent. of cylinder capacity, this amount be- 
ing very much in excess of that in engines where a 
high rate of economy is guaranteed, and in order to 
correct this, new cylinders would be required, con- 
structed with ports and other waste spaces so propor- 
tioned that this will be reduced to the minimum. 

The present arrangement for condensing, namely 
Ransom's patent, I consider not well adapted for en- 
gines of this class, where duty is one of the principal 
requirements, and feel quite confident that a change 
from this to the more common form of a jet condenser 
with an air pump connected to, and operated by the 
main engine, would add to the duty and also be found 
more convenient in its operation as the variations in 
speed that the engine is subject to would then be met 
by a corresponding one in the pumps. 

With the changes I have herein named, that is, new 
steam cylinders, condensers and air pumps, with their 
proper connections, and new valve chambers for pumps, 
the whole of this made and properly put in place, I es- 
timate ten thousand (10,0c0) dollars including all parts 
of the old work to be removed. I fully believe that 
with such changes the engines can be made to strictly 
comply with the contract. 

The boilers and other parts of the work appear sub- 
stantial, and are in good order, and seem well designed 
to meet the requirements. 

The work as a whole has been got up by the build- 
ers regardless of expense, and with the evident inten- 
tion of a first class job in every particular. 

R. W. HAMILTON. 


The two referees failed to agree on Mr. Hamilton’s 
report, and they then called in Mr. Geo. A. Briggs, of 
New Bedford as third referee. The majority of the 
referees made their report awarding $8,5yo.18 in full 
payment for the engine, being about $1,400 below con- 
tract price. A contract was afterwards made with the 
Boston Machine Co., to put the engine in thorough 
order, with a guarantee for twelve months for the sum 
of $2,200. 

The boilers for this engine were two in number, of 
the vertical type, seven feet in diameter, with 220 tubes 
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engine was successful, and he afterwards introduced the 
same contrivance into other engines on board ship, 
and on land. He also had the honor of persuading 
Mr. Elder to put the cranks at right angles, a process 
attended with great ¢ffect, obviating the necessity of 
having six cylinders, two to each engine, but simply 
requiring two cylinders, one to each crank. Then the 
“ Briton” and the “ Thetis”, were fitted by Messrs. 
Rennie on Mr, Cowper’s plan, and in those vessels the 
saving which the Author looked for, during the next 
twenty-five years, had been actually accomplished. In. 
stead of 2 and 2% Ibs. of fuel per indicated HP. per 
hour being reduced 20 per cent., a reduction had been 
already made from 27 to 35 per cent., for they had 
worked full speed at 1.98 Ib. of coal, and at ro knots at 
1.3 lb. Thesteam in such engines should be cut off and 
expanded in the high-pressure cylinder, and should al- 
ways be cut off at or before half stroke in the low-pres- 
sure cylinder, otherwise a second portion of steam from 
the high-pressure cylinder passed into the low-pressure, 
cylinder thus uselessly filling up space, and throwing 
away power. If thesteam was cut off at half stroke in 
both cylinders, the most uniform power attainable was 
produced, The Author had held up the compound en- 
gine as one of the grand steps that had _ been taken in late 
years (and so it was); but he wished to ask, whether he 
had not since 1872, had many engines with single cranks 
and a fly-wheel. He believed fly-wheels, about 12 feet 
in diameter and 7 tons weight, had been found very 
useful for getting over the centres, but they would hard- 
ly have been found satisfactory in practice without a 
very quick and effective reversing motion, consisting of 
an ordinary “ link-motion ” moved by a steam cylinder, 
moderated in its action by a “ cataract,” or water or oil 
cylinder, which rendered it very easy work to handle 
the engines. He thought that the members would be 
glad of the opportunity of discussing that form of en- 
gine if the Author thought it a better one commercially 
than a compound engine with a single cylinder to each 
crank, and the cranks at right angles. He was in- 
formed that many of them had been made, and that 
more were still being made. 

Mr. J. L. K. JAMIESON said that all practical men 
connected with marine engineering would acknowledge 
that they were under a debt of gratitude to the Author 
for bringing forward so interesting a subject. They 
would also, he thought, agree with him that nothing 
had contributed more to increase the commerce of the 
country than the compound engine as applied to the 
propulsion of ships. If there was any point on which 
he would be inclined to find fault with the Paper, it was 
that the Author had not given sufficient credit to two 
men, John Elder and Charles Randolph, who had 
fought the battle when there were few people to help 
them. It was in 1854 that the screw steamer “‘ Brandon,” 
fitted with their compound engines, went to sea, and in 
1856 the paddlewheel vessels “ Inca” and “ Valparaiso” 
fitted with compound engines, were sent to the Pacific. 
There were few people who knew the history of the 
compound marine engine so well as himself, having been 
Superintendent Engineer for ten years of the Pacific 
Navigation Company in the Pacific.and having been 
connected since that time with Randoly h, Elder & Com- 
pany, and the firm of John Elder and Company. The 
diagrams, taken from the engines of the ** Bogota” in 
1860, with two 48- and two go-inch cylinders, and 5 
feet length of stroke, indicated nearly as good results of 
any that could be obtaived of engines in use at the 
present time ; the pressure of steam was 25 Ibs. in the 
boilers, aud the condenser was of the ordinary jet de- 
scription. The consumption of coal was 2% lbs, per 
indicated HP., and might be considered a good result ai 
an early period of the compound engine. Owing to an 
accident happening to one of the low-pressure pistons, 
the engines of this vessel were worked for” severa) 
months with three cylinders, and the diagrams shown 
from the high-pressure cylinder of the disabled engine 
would be considered a good figure from an ordinary 
low-pressure condensing engine. Whilst the engines 
were working in this condition the speed of the ship 
had been reduced, and the consumption of fuel increased 
about & compared with the performance of the four 
cylinders, thus showing a marked economy in favor of 
the compound engine. The history of the compound 
engine and its rapid adaptation to all classes of steam 
ships were now well known, but he wished to support 


the Author’s appeal to the members against too much 
Government interference, and the necessity of protesting 
against it. There was no such interference by the 
Board of Trade twenty years ago, and if there had been 
he was firmly of the opinion, that compound engines 
would not now be in use for the propulsion of steam 
ships. The interests and the reputation of marine en- 
gineers throughout the country were at stake. At 
present it was impossible to move out of the track the 
Board of Trade had instructed their surveyors to keep 
without encountering difficulty and annoyance. He had 
no fear of progress being made in the future in 
marine engineering, as well as had been done in the past, 
if the individual talents of those engaged in it were left 
unfettered. The Institution of Civil Engineers might 
do much good by protesting against such interference 
as limited the individual talents of the engineering pro- 
fession, and prevented that progress which was likely 
to take place when not cramped by a Government de- 
partment. It might be necessary to bring the whole 
matter before Parliament. 

Mr. Moy stated that up to the present time the great 
aim of the marine engineer had been to produce the 
highest possible figure of indicated HP. per lb. of coal 
consumed, But Mr. Froude had brought to the front 
another important item, which must never again be 
neglected, namely, dynamometrical thrust. He had 
roughly sketched a vessel, in which the indicated HP. 
was marked as 10, while the useful effect was represent- 
ed by a weight attached to a rope and the figure 4. 
Suppose the engines to be consuming 2% lbs. of coal per 
indicated HP.; at 13 knots an hour this would represent 
10 Ibs. indicated thrust per lb. of coal, but the useful 
effect was only 4 Ibs., that was 4 Ibs. multiplied 
by 1,320 feet per minute was all that could be got 
out of rt lb. of coal. ‘It therefore became very im- 
portant, not only to obtain the highest possible 
indicated HP. per lb. of coal, but also to reduce 
the enormous difference between these two figures 10 
and 4. That friction of machinery had much to do 
with this result there could not be a doubt; but he 
thought that the screw was very much at fault, and he 
would endeavor to point out one of its faults. The case 
of a right-hancled screw propeller might be considered, 
the ascending blade being on the port side, and the de- 
scending blade on the starboard side. The pitch being 
the diameter multiplied by 1.25, the angle might be 
about 22°, or 68° from its line of axis. Now if all the 
water about the run of the vessel moved in parallel hor- 
izontal lines, this propeller would act as desired. But 
the water would not doso. The current approached the 
screw obliquely, and the screw acted on that oblique 
current in a manner not intended. The water rushed 
up under the vessel, approached the port blade at right 
angles, and at some speeds it would simply have a back 
action instead of a propelling action, because, relatively 
to the current of water, it had no pitch at all there. 
On the other hand, the starboard blade, when in a hori- 
zontal position, struck the ascending current of water at 
an angle of 44°, the pitch being increased to about three 
times the diameter. At the intervening points in the 
circle the blades acted obliquely on the ascending cur- 
rent. He thought, therefore, that the effect which he 
had attempted to point out accounted for a considerable 
portion of the 60 per cent. loss which was sustained, and 
it also accounted in some cases for what was called neg- 
ative slip and the loss of many propeller blades. The 
remedy was to place the propeller shaft in a line with 
the natural current of the stern water, and the propeller, 
of course, square to it. It would be necessary to get 
rid of the awkward construction called ‘screw alley,” 
to have a short and strong propeller shaft, and to reduce 
the 60 per cent. loss, and that meant less power, and 
therefore coals saved. He thought his point was proved 
by the success which had attended the trials of Griffith's 
tubular screw channels, for they directed the current 
square to the propeller. About twenty years ago he 
proposed making the upper end of the rudder the broad- 
est part : he now ventured to put it also square to the 
stern current, and to attach the tiller to the after end 
of it. 

Mr. JOHN DONALDSON said that the Author had con- 
fined his attention to vessels in the merchant navy to 
the exclusion of vessels built for purposes of war, owing, 
no doubt, to the fact that the improvements referred to 
were applicable to both classes of vessels, and that the 


results of their application were obtainable in both 
cases. Of late years, however, a new type of war vessel 
had arisen, and it would bea pity that the discussion 
should close without some notice being taken of it. 
He alluded to the fast steam launches designed by Mr. 
Thornycroft some years ago, which were now being 
made with some modifications by his own firm as tor- 
pedo vessels for the English and several continental 
navies. They were similar in many respects to the ves- 
sels described by the Author, being built of steel, and 
fitted with compound engines and surface condensers, 
and having, what the Author desired so ardently, loco- 
motive boilers, with steam at 120 Ibs. pressure, and also 
with spring safety valves. Strangely enough the propor- 
tions that had been found by the Auther to give the 
greatest economy in vessels in the merchant navy had 
been proved by his firm to be best adapted for high 
speeds, Their vessels were usually about 73¢ beams 
in length, and Mr. Froude, in some experiments on the 
“ Lightning ” had shown that that size gave the best re- 
sults. In the 58-feet type they had attained a speed of 
1556 kncts per hour, in the 67-feet type 18 knots, in the 
76-feet type 1834 knots, and in the 84-feet or “Lightning” 
19.4 knots when the vessel was light, and 185 knots 
when she was loaded. There were no very accurate 
data with regard to coal consumption, the efforts of the 
firm having been chiefly directed to the production of 
high speed. The results he had mentioned were not 
founded on mere measured-mile trials, but on runs of 
from one totwohours’ duration. In some vessels which 
they were completing for the French navy they had un- 
dertaken to maintain a speed of 18 knots per hour for 
three consecutive hours. In their early steamers the 
blast was laid below the fire-box, but it was found that 
this gave rise to many inconveniencies. Ultimately 
they closed up the stoke-hole, and forced the air into it 
so that the only exit for the air was through the furnace. 
In some of their vessels his firm had used 8 inches wa- 
ter-pressure in the stoke-hole, when they had been rather 
pressed for steam; but their best results had been 
obtained with about 2% inches water-pressure. He 
had heard of the excellent results obtained by the Au- 
thor’s steamers while in the East, and should be glad if 
the Author would give some infomation with regard to 
coal consumption, and also the proportions of his ves- 
sels and engines. 








































































(To be continued.) 


—_—_--_>-o—__—_—-— 


THE CORROSION OF IRON.* 





Anything which will give you a new material adapted 
to construction or to the carrying out of ornamental 
design, will, I am sure, command your earnest atten- 
tion; and although the material of which I am going 
to speak is not new, still the process to which it may be 
submitted gives it the quality of remaining unchanged 
on its surface when exposed to atmospheric influences, 
and so prevents that decay which had, whenever it was 
used, to be checked for a time by applications interfer- 
ing much with the beauty of the workmanship bestowed 
upon it, and which being but temporary had to be re- 
peated to the still further detriment of its appearance. 
The galvanizing process interferes much with the color 
of iron, giving it the appearance of zinc, the metal 
with which by that process it is coated ; and although 
galvanizing arrests for a time the oxidation or rusting 
of the iron, still its protective influence, which is the 
result of a continuous chemical action, must under the 
most favorable circumstances come at last to an end. 
The zinc protects the iron because it is, what is called 
electropositive to iron, or chemically more active, so 
that in the presence of moisture, and other influences 
existing in the air, the zinc is continually wasting away ; 
by this wasting the iron is protected ; so though theor- 
etically the iron will not begin to go till all the zinc is 
consumed —this is not the case in practice, for when 
the iron gets exposed by the zinc covering being re- 
moved it begins to rust, and the rust, spreading under 
the zinc, in time throws it off in flakes. This also is 
the case where enamels are used. The enamel gets 
broken off in places, and the rust, extending beneath it, 
throws it off from the surface of the iron. This may 
be seen in some of the tables on which advertisements 
are exhibited along our railways; is also well under- 
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they can be oxidized almost throughout their mass. In 
heavy articles it was found that after a time the action 
hec mes much slower and at last almost ceases; this is 
discovered by hydrogen ceasing to be evolved. The 
coating formed seals up the iron and prevents its coming 
in contact with the steam. Some sorts of cast-iron are 
more easily and more uniformly acted upon than others ; 
the inferior kinds, from the presence, I imagine, of 
carbon in the free state, do not present a homogeneous 
surface to the steam, and this causes a certain irregu- 
larity in the perfection of the coating. I do not think 
that this is of consequence in large articles, for even if 
red rust be formed in places its extent will be but 
trifling, and the rust will not spread, as I have abund- 
antly proved by many experiments. Steel requires con- 
siderable care in its treatment: it should not be made 
too hot before the superheated steam is turned on — 
otherwise it is apt to scale. An initial temperature of 
between 500° and 600° Fahr. is quite sufficient, and the 
steam should be allowed to enter the chamber in not too 
great volume, but very steadily and completely. It has 
all along struck me that the operation could be carried 
on with superheated steam alone, without any auxiliary 
heat. The advantage of this will be manifest to the 
chemist, for the decomposition of steam by iron begins 
at a definite temperature, and therefore, if steam alone 
he used, the iron cannot get too hot before it begins to 
reduce or take oxygen from the steam, 

It can hardly be expected that a person as ignorant 
of engineering matters as I am, can be able to devise 
the best and most economical mechanical arrangements 
for carrying out on a large scale the oxidation of girders, 
etc. I believe that I have showed that large articles can 
be completely prevented from rusting, and that is all I 
ought to be asked todo. A very considerable sum of 
money has been spent in carrying out these experiments, 
and I think, now, that those who desire to apply the 
process commercially ought to adapt it to the particular 
manufactures in which they are engaged. Gentlemen of 
experience have told me that I am right in stating that 
chambers of any size can be heated and sufficient steam 
generated to keep them filled during the oxidizing pro- 
cess, and if this be so, articles of any size can be treated. 
Another point of interest is whether the oxidising action 
interferes with the strength of iron, and here, gentlemen, 
you will feel that this is a matter which deeply interests 
you. Whenever iron is used in construction it is for its 
strength that it is employed because it combines this pro- 
perty with lightness. I have treated bars of iron which 
were supplied me by an eminent firm, and these have 
been tested by them for tensile and breaking strain, and 
they have reported to me that the result was so far satis- 
actory that they should not object to use the process 

rom any fear of its weakening the iron, That the part 

which is oxidized ceases to give its original strength is 
true, but then this part is so small in quantity that in 
large structures it isinappreciable. They state definitive- 
ly that the iron not oxidized is in no way changed. 

I will now, gentlemen, explain to you the tests which 
have been applied to some articles before you. To me 
one of the most interesting is an iron bolt, one of the 
first specimens treated by my process about two years 
ago. After treatment it was exposed out of doors for 
some time—afterwards I had part of the black oxide 
filed off. It was then again exposed for many months, 
and you see that where the iron is exposed it has rusted, 
but where the black coat remains it has resisted the 
action, and the line of demarcation between the two 
parts is sharp and well defined, showing that the red 
rust has not thrown off the black oxide. This long pipe 
illustrates the same property as also does this cast-iron 
bracket ; one side you will notice is not rusted at all, 
but on the other there are many rust spots. I had the 
black coating removed from where these spots occur, 
and the whole has been lying on the earth out of doors 
for more than two months, and I think you will notice 
that in no case has the rust extended further than the 
coating of black oxide has permitted it. There is also 
a pipe closed with a bung at one end in which water 
has been kept for more than two months, and into this 
bottle the water has been poured off, and you will not 
see a trace of rusiia it. This pipe-chair I kept many 
months in moist salt out of doors, and these articles 
have been kept in urinals, proving that urine has no act- 
ion on black oxide, neither do their deposits from it ad- 
here to its surface. 

Before concluding, I wish to mention that I coated 
some iron brackets about eight or ten months ago for 
Mr. Penrose. He tested them in his own way, and was 
satisfied. They were afterwards put up outside St. 
Paul's Cathedral, and I hear they are perfectly free from 
rust; the screws, however, with which they are fixed, 
and which were not treated by my process, have rusted. 
Some have complained that unnecessary delay has oc- 
curred in bringing this process to a commercial and 
useful application. The delay has not been unneces- 
sary, for I have, in the last two years, been able so to 
simplify the working of it as to render it very inexpen- 
sive.—Architect, 





UTILIZING NIAGARA. 





HOW THE FALLS CAN BE USED AT BUFFALO. 

Some months ago the Commercial described a series 
of experiments made in this city with the view of de- 
monstrating the practicability of using the immense 
water power at Niagara Falls for transmitting power to 
this city through the agency of compressed air. As 
announced at the time, the experiments were sufficiently 
successful to convince several of our enterprising citizens 
that the scheme was entirely feasible. A company has 
since been formed, of which Senator Pierce is president, 
considerable capital has been paid in, and practical 
operations have been begun. 

The principal part of the machinery will be near the 
water's edge, below the Falls, near that delightful spot 
called the Bridal Veil. The rest will be on the bank im. 
mediately above. The great air receptacles, three of 
which will be seventy feet long by six feet in diameter, 
will be below the bank, near the water, while the receiv- 
ing reservoirs will be on the bank. The perpendicular 
fall from the feeding basin above to the air receptacles 
below is two hundred and fourteen feet. 

The engineer’s figures show that two hundred thousand 
pounds of iron will be required, and it is estimated that 
power enough will be generated to raise about three 
hundred and fifty thousand gallons of water one hun- 
dred and fifty feet every minute. These results have 
been obtained by careful scientific tests, so that there is 
little doubt but they are nearly correct. 

Gentlemen prominently connected with this enter- 
prise own Day’s canal, which, it will be remembered, was 
constructed several years ago by Mr. Day for water 
power purposes, at an expense of nearly a million dol- 
lars. This canal will play an important part in connec- 
tion with the new project. It is thirty-three feet wide 
by eleven feet deep, and leads from a point just above 
the rapids a mile across to the bank below. At its 
lower end is a large basin seventy feet wide, and eight 
hundred feet long and eleven feet in depth. From the 
basin a flume three hundred feet long is digging to the 
edge of the precipice. At the mouth of the flume will 
be a massive iron gate with an eight feet opening. The 
water from the flume will pass into the reservoir, which 
will be connected with the air receptacles below by 
means of large pipes, siphon shaped. Attached to the 
cylinders will be a requisite number of large automatic 
valves, to let the water run out of the cylinders after 
the compressed air has been allowed to escape. The 
practical working of machinery will be briefly as fol- 
lows: 

After the water in the reservoir on the top of the 
bank is high enough to reach the bend of the siphon it 
will escape down the pipe to the air cylinders below. 
The pressure thus obtained very soon closes the au- 
tomatic valves. There being no escape for the water 
which continues to pour into the cylinder—each has its 
own feeder—the air which it contains is compressed by 
the volume of water from above, until it has as much 
expansive power when released as steam. The capacity 
of the reservoir and of the cylinders is so arranged that 
the reserv: ir will be exhausted by the time the desired 
compression has been obtained below. While the res- 
ervoir is again filling with water that in the cylinder is 
escaping, so that when the bend in the siphon is reached 
the contents of the cylinder is exhausted and it is ready 
for another charge. Thus the operation is repeated at 
regular intervals in each cylinder, and there being sev- 
eral of them, a continuous charge of highly compressed 
air is secured. 

There seems to be no doubt but that the air thus 
compressed can be conveyed by pipes a reasonable dis- 
tance and made to do valuable service at nominal ex- 
pense. In France it is conveyed fifty miles. The loss 
by friction in transmitting it from the Falls to Buffalo 
is placed at fifty horse power on every thousand, which 
is scarcely worthy of mention. 

The projectors of this great enterprise are confident 
that they will be able to do the pumping for the city 
water works at figures which will make the present cost 
of the department appear enormous. They are also confi- 
dent that they can make compressed air take the place of 
steam in manufacturing, thus doing away with the ne- 
cessity for fire or fuel. They are aiming to do won- 
ders, and what is more, the chances seem to be strongly 
in favor of their success.— Buffalo Commercial. 


FOREIGN INTELLIGENCE. 





Tue Cape Colony International Exhibition will not 
be opened till next March. 


CONSIDERABLE success has attended the experiments 
with the telephone in Australia, conversation having 
been carried on between Melbourne and Albury, or a 
a distance of nearly 190 miles. 


ACCORDING to the annual summary of the Registrar 
General of London, that city is one of the healthiest in 
the world, and is growing healthier as it grows larger, 
It is the result of the improved sanitary regulations. 


Sir JoHN Coope is now engaged in surveying the 
various important ports on the coast of Victoria. He 
has already completed his investigation of Yarra River 
and Bay, and has announced the feasibility of making 
Melbourne a first class harbor. 


The Government of New South Wales recently had 
six tenders submitted for the construction of the eighty 
miles of railway between Wagga Wagga and Albury. 
That of Messrs. Cornwell, Mixner & Co., for £263,655, 
being the lowest, was accepted. This amounts in round 
figures to £ 3,300 per mile. 


A MEETING of the Suez Canal shareholders was re- 
cently held in Paris, and a report read from M. de Les- 
seps, showing that 1,633 vessels passed through the 
Canal in 1877, an increase of 176 as compared with the 
previous year. The total receipts amounted to 39,000,- 
ooof., or 3,000,000f, more than in 1876, and the net 
profit was 4,500,000f., of which there will be 3,195,000f. 
to be divided among the shareholders. 


ACCORDING to recent returns France has 19$2 import- 
ant bridges, erected at a cost of nearly sixty million dol- 
lars. Eight hundred and sixty-one were in existence 
at the beginning of the century, 64 were erected under 
Napoleon I, 180 under the restoration, 580 under Louis 
Phillippe, and 297 since 1848. Of the 11 principal ones 
— two are in Paris. Nearly four million dollars have 
within the last four years, been spent in building and 
repairing bridges in that.city. 


In enlarging the harbor of Calais, France, Messrs. 
Stocklin & Vetillart, the contractors, found great diffi- 
culty in sinking the piles through the fine moist beach 
sand. The use of water to facilitate the penetration of 
the piles suggested itself, and by employing two hand 
pumps the sand was so far loosened and kept in suspen- 
sion that the piles were got down on an average with 
about one-fifth of the number of blows previously re- 
— Mr. Graham Smith in his recent paper on “ The 

esign and Construction of the South Reserve Piers 
and Floating Landing Stage at Birkenhead,” (vide 
‘Minutes of Proceedings of the Institution of Civil En- 
gineers, Vol. L., Session 1876-7, Part IV.) gives some 
interesting particulars concerning the water jet method 
of sinking piles, and stated that although the piles for 
the piers ee this work could not be got into the sand 
bank either by driving or screwing to a greater depth 
than 8 feet below the surface of the bank that with the 
water jet system the piles were got down 20 feet with- 
out the slightest difficulty. 


REGARDING “Bridging Paris Streets,” an exchange 
says:—‘*One Broadway bridge was quite enough for 
New York. The boulevards of Paris are about to be 
disfigured in somewhat the same way by arched gang- 
ways leading from pavement to pavemeut. These “pass- 
erelles” will form double arches at the meeting of four 
streets, two bridges crossing one another diagonally in 
the very middle of the street, and being so connected 
that the passengers, on arriving at the central point, 
may take any one of the three directions ; that is to say, 
may either go straight on or turn at right angles to the 
right or left. The four gangways which lead to the 
rather spacious platform thus made are supported on 
light frame works of iron firmly connected together, and 
these, again, lead to the staircase by which the passen- 
gers ascend from the footway beneath. Each staircase 
is spiral, and consists of steps about four-and-a-half 
feet broad. These bridges will be as light and orna- 
mental as French taste can make them, and possibly 
they will escape the fate of the hideous structure which 
was thrown across Broadway a few years ago. 


AT a meeting of the London Society of Engineers, 
held on Monday Evening, May 6th, in the society’s 
hall, Mr. R. P. Spice, president, in the chair, a paper 
was read by Mr. St. George Lane Fox, on “ The Light- 
ing and Extinction of Gas by means of Electricity,” in 
which he explained the clectric system which he had de- 
signed. Mr. Fox then proceeded to give an estimate of 
the cost of applying it, and of the saving that it was ex- 
pected would result from its use. Taking a district of 
3.000 lamps, placed forty-five yards apart, he estimated 
the first cost of the system with overhead wires at 
£4,886. 15s., and that of the system with underground 
wires at y er 5s. The cost of working was placed 
at 4s. per lamp per annum, for cleaning, ting, and 
extinguishing, equal to £600 per annum. The cost of 
working on the ordinary system, as per estimates supplied 
by the gas companies, was stated to be 18s. per lamp per 
annum, orequal to £2,700. Mr. Fox showed that by an 
outlay of £4,886. 15s. by the oferhead system, or about 
£7,499 58. by the underground system, an annual 
saving of £, 3,147.98. could be effected . 
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CANAL TRANSPORTATION. 
























Ins paper on canal transportation, read by W. D. 
Griswold of St. Louis before the Social Science Associa- 
tion of Saratoga, some interesting suggestions were 
made in regard to the probable future of this mode of 
transportation under the new conditions now existing, 
which were not anticipated when canals were first 
brought into use. Having spoken of the enormous extent 
and value of canals in former times, and the general 
abandonment of them since the age of railroads, the wri- 
ter says: In the face of the material dilapidation of the 
canal and the decaying state of the interest which has 
given it employment in the past, and notwithstanding 
the imperious influence by which the railroad controls 
the courses of commercial traffic, it is evident that the 
canal will continue to exist among the instrumentalities 
of human activity ; and for certain specific purposes and 
use among the most important institutions of human 
invention. It has had and will maintain an essential 
application in forming connecting links between the 
navigable waters, separated by land portages which na- 
ture has provided ; and in overcoming the obstructions 
which rock-reefs and cataracts have interposed against 
their continuous navigation ; and it will forever serve as 
the arm of cheapest supply, reaching from the inland 
regions of coal and iron, and from the lumber forests 
down to the populous cities of the ocean coast, and to 
its bays and harbors to feed the furnaces and waste of 
a consuming commerce. This established utility and 
necessity of the canal is signified in many great works 
of the present period, and will be demonstrated in the 
future by one special work, at least in the canal con- 
struction, far more grand and costly than any of the 
past. 

The Illinois and Michigan canal, embracing the im- 
provement of the Illinois river, which unites Lake 
Michigan with the Mississippi river by steam navigation, 
the St. Mary's canal at the Saulte Ste. Marie, the Louis- 
ville and Portland canal of the Ohio river, the Welland 
canal and the canals along the rapids of the St. Lawrence 
in the Dominion of Canada, and the Suez canal in Egypt, 
are conspicuous examples of the first class. The Erie 
canal is in the same circle of relation to natural naviga- 
tion, but is a special institution in this country in the 
force and compass of its influence, and with respect to 


mercial nations. 


bandly frugality. 





RETAINING WALLS. 


BY GRAHAM SMITH. 


Past President of the Liverpool Engineering Society, Late Resident Engineer on the Restora- 
den of the Liverpool Landing Stages destroyed by fire August, 1871. 


(Continued from page 216.) 

Again the angle of repose of masonry on clay varies between 
18° and 27°. If it be assumed for ordinary purposes at 20° the 
tangent to the line of resistance at the point where it cuts the earth 
foundation must not therefore make a less angle than 7o°. The 
more the foundation is inclined the greater will be the resistance to 
sliding, and as this angle of repose represents an inclination greater 
than 1 in 3, there can be no reason why the foundation should not 
be made always at an incline of from 1 in 6 to 1 in 8. me 

The masonry bed-joints might even be made at a greater inclina- 
tion than 1 in 6 but no advantage would accrue, as the frictional 
stability of the masonry would only be rendered greater than that 
of the foundation. 

The foundation so far has been considered immovable and the 
wall to revolve round its toe as a fixed point, in order that theory 
may hold good all practicable means must be employed to fix the 
toe and render the foundation as nearly as possible unyielding. This 
may be effected by driving piles through the !oose earth to firm 
strata. If such strata cannot be reached the foundation must be 
spread out by concrete or counterforts may be used. Unless the 
foundation is bad, counterforts should only be employed at great 
distances apart to give stiffness to the wall. Theoretically walls 
with counterforts are slightly, and when constructed of masonry 
practically not at all more economi.al than walls of uniform sec- 
tion; but with brickwork they may effect a slight saving. It is 
sometimes urged as a reason for their adoption that walls of thin 
masonry being more open to inspection, better masonry is secured. 
This is open to question. If those employed to construct the work 
wish to scamp it they will carry out their object in the face of the 
most diligent inspection whether the wall be thick or thin. In 
Edinburgh where most of the houses are of stone the author has 
seen walls 2 feet in thickness to all appearance well built on the 
faces, constructed in the interior with bad lime, mud, and boulders. 
It is seldom that anything less than masonry of this thickness is 


its defensive and protective power touching public inter- 
ests. And for a demonstration of the second order we 
must credit our imaginations for the conviction that the | 
day will come when the Atlantic and Pacific oceans will | 
be united by a ship canal, which shall penetrate the body 

and base of the Cordilleras without a lock, and by a 
tunnel of such broad and lofty arch as in grandeur and 
cost will eclipse all the monuments of the past by a work 
which will be the culmination of human achievement. 
It is a feature of the adjustment of the creation that the 
mean level of the two oceans at the American Isthmus 
is the same, and that the opposite coasts of both are 
provided with the most secure and capacious harbors, 
as if the Divine purpose had laid out this great work 
to be accomplished by human prerogative. 
possibility is without a question, the consummation of 
it being only a work of skill and labor, which the en- 
lightened nations of the earth can supply with rapid 
execution by aid of the appliances of modern invention, 
The hundreds of millions which this work may cost are 
not to be considered in the scale of its importance. 
construction rests in the duty and interest of all com- 
The common right and common 
undertaking will harmonize and fraternize their relations, 
will give occupation and bread to the idle and turbulent 
populations who live upon the bounty and are ruled by 
the administrative policy of the government, and will 
tend to preserve and perpetuate the peace of the world. 
Such a canal in use will shorten the sea route between 
New York and San Francisco 14,000 miles, and the 
value of the tonnage and trade which will pass through 
it is beyond the reach of human estimation. 

Regarding the functional offices and inherent uses of 
the canal and railroad, and also their operative action 
upon the future condition of the world, the writer said : 
The canal is an institution of conservative usefulness. 
The railroad serves man’s wants and ambitions bya 
process of exhaustion upon the stores of nature. 
the operation of the canal there is no waste of the ma- 
terial organism of nature commensurate with the steady 
recuperation which her laws provide to meet the chang- 
ing forms which the enjoyments of human life necessitate. 
It is an agent of energy in aid of man’s social and civil 
progress, which works out its end and object with hus- 
It builds up without waste and serves 
without prodigality. But the railroad is a devouring 


Slat While it builds up art it consumes nature. 
Its thousands of locomotives, executing their sublime 
| mission every day and every night, over and within the 
bounds of our country, by their crushing speed and fur- 
naces of fire, grind to impalpable particles their steel 
foundations, and scatter their waste and ashes along the 
track of tens of thousands of miles. 
work of a day is no fancy. 
and we see it hourly. 



















This dissolving 
It is before our physical eyes, 
Multiply it by years and decades 
of years and what is the residuary consummation of the 
irreparable exhaustion? It has already stripped the 
earth of its finest forest; has penetrated deep into its 
recesses, and is revelling like a profligate in the substan- 
tial stores which nature has long held hidden there. 
The operation of the railroad. too, is that of a powerful 
Stimulant, tending to extravagance, discontent, wild and 
graceless ambition, dishonest schemes and speculative 
venture, mental and moral deprivation, nervous prostra- 
tion, paralysis and untimely decay. In contrast with 
this violent, aggressive and consuming principle, there 
is another, a minister of executive force, working its 
mission of beneficent service and duty with slow and 
steady movement, and displaying its qualities of excel- 
lence, not in the dazzle of its current demonstration, 
but by its product, and, like the goodness of nature, by 
a steady, toilsome and devoted influence, aflecting the 
individual enjoyment of man and general prosperity of 
nations. 


Its practical 


Its 


It is the navigable canal. 

- ioniatliodliet . 

NOTICE.— MUSIC. 
Stine’s Dime series of Popular Music; 122 and 124 
State street, Chicago. Copyright 1878 by Wyman & 
Davis. 

A few days ago we had a selection of the above se- 

ries handed to us for inspection and opinion, and we 
have come to the conclusion that it deserves favora- 


In | ble comment. 


It is similar in size to the ordinary mu- 
sic sheet; it is well printed on heavy paper, and is very 
far beyond what could be expected from the most pop- 
ular publishers who are enterprising enough to minister 
to a “hard times ” demand. 

The choice of music, although for the most part well 
known, and consisting in the first issues of songs, solos 
and duetts, with accompaniments, is of that merit which 
has stood the test of time and is still popular. 


required in counterforts to retaining walls or other engineering 
work. 

In masonry walls with counterforts the theoretical economy is 
sellom obtaincd, as in order to render the junction of the counter- 
forts with the walls sufficiently strong fillets must be put in at the 
angles. The counterforts are therefore as a rule made much thicker 
than theory requires and the fillets dispensed with, so that any 
economical advantages appertaining to their use are not obtained. 
With brickwork these fillets can be constructed without difficulty 
and without enhancing the cost, of the work, and when dealing 
with this material counterforts may often be employed with econ- 
omy. Walls of masonry or brickwork combined with concrete 
will in most cases effect a saving of 20 per cent. 

If the foundation or the material to be supported be very bad it 
will perhaps be better to employ a thin-face wall and very long 
counterforts, with inverts and one or more tiers of relieving arches 
between them. The stability. of such a wall is subject to the pre- 
viously-mentioned conditions, providing the arches and counterforts 
are of sufficient strength to do the work imposed upon them. The 
weight of this wall so far as calculations are concerned will eqval 
that of the masonry or brickwork together with the earth resting 
directly on the arches. 

Although in Scotland thin masonry is the rule and is advocated 
by both engineers and architects on account of its supposed superi- 
ority, the author after over a four years’ sojourn in that country has 
little hesitation in saying that it would be difficult to find north of 
Berwick many thin rubble walls which will compare in quality 
with the solid rubble masonry of the Liverpool Docks, often 15 to 
30 feet in thickness. As this good quality is obtained without addi- 
tional cost, the author is of opinion that efficient specifications and 
proper supervision by competent men will in the long run obtain 
the nearest approach to good work. The principal contractor may 
make every endeavour to give good work and supply the best ma- 
terials obtainable, and yet the work will often be far from what it 
should. There are generally on large works hosts of lazy and in- 
different workmen, and sub-contractors whom to keep up to their 
work requires the utmost vigilance on the part of both engineer 
and contractor. 


(To be Continued), 
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LIST OF THE MEMBERS Erc., OF THE AMERICAN SOCIETY OF | De Funiak. Frederick, Ch. Eng. & Supt. Road 


CIVIL ENGINEERS. 





NAMES AND ADDRESSES, 


Abert, 8. Thayer, U. S. Civ. Eng., cor. 1gth st. and Penn. ave., Washington, D. C. 
Adams, Col. Julius W., 155 Congress st., Brooklyn, N. Y. 
Aldrich, James C.. Supt. Eng., D. P. P. 36 Union Sq., (East) New York. 
Allen, Theodore, Supt. Western Boat-building Co., South St. Louis, Mo. 
Anderson, Adna, Gen. Man, P. & E. R. R., Elizabethtown, Ky. 
Archbald, James, Ch. Eng. D. L. & W. R. R., Scranton, Pa, 
Armingtou, James H., Col. Eng. City Gas Co., Brooklyn, N. Y. 
Auchincloss, Wm. S., Vice Pres. Jackson & Sharp Co., Wilmington, Del. 
Avery, John, As’t. Eng. Bureau of Sewers, Dept. Pub. Wks., City Hall, New York. 
Albert, John S., Ch. Eng. U.S, Navy, 3713 Walnut st., Philadelphia, Pa. 
Atkinson, John B., Sec. and Treas, St. Bernard Coal Co., Earlington, Ky. 
Allen, C. Frank, Asst. Eng. Newton Water Works, 66 Vernon St., Boston, Mass. 
Bacon, Francis W., Mech. and Cons’g. Eng., 10 Pemberton Sq., Boston, Mass. 
Bacot, Robert C., Ch, Eng. N. J. State Riparian Com., 31 Montgomery st., Jersey 
City, N. J. 
Barbour, William S., City Eng., City Hall, Cambridgeport, Mass. 
Sarnard, A. P., Eng. of Mines, 23 West 2oth st., New York. 
Baxter, George S., Tarrytown, N. Y. 
Becker, Max. J., Ch. Eng. P. C. & St. L. R. R., Columbus, Ohio. 
Beckwith, Arthur, Architect and Civil Engineer, 21 Courtland St., New York. 
Beckwith, Leonard F., Prest. and Treas, Fire Proof Building Co., Coal and Iron 
Exchange, Room 54, New York. 
Beebout, Edward N., Canton, Ohio. 
Belknap, Morris S., cor. 10th and Chestnut sts., Louisville, Ky. 
Bender, Charles, 71 Broadway, New York. 
Benyaurd, William H. H., Capt. of Engs. U.S. A., Memphis, Tenn. 
Bergen, Van Brunt, Ass’t. Eng. Board of City Wks., City Hall, Brooklyn, N. Y. 
Bishop, George H., Eng. Water Works, Middletown, Conn. 
Bissell, H., East Windsor, Mass. 
Bogart, John, (Secretary) 104 East 20th st., New York. 
Bogue, Virgil G., Lima, Peru. 
Bolier, Alfred P., Consulting Eng. and Bridge Builder, 71 Broadway, New York. 
Bonnett, William W., (Welton & Bonnett) Waterbury, Conn. 
Bonzano, Adolphus, (Clarke, Reeves & Co.,) Phoenixville, Pa. 
Bouscaren, Louis G. F., Cons. and Prin, Eng. C. S. R. R., 70 West Third st., 
Cincinnati, Ohio. 
Breed, Gilbert C., L. N. & G. S. R. R., Louisville, Ky. 
Briggs, George A., New Bedford, Mass. 
Briggs, Robert, Civ..and Mech, Eng., 220 South 4th st., Philadelphia, Pa. 
Brigys, Roswell E., New Bedford, Mass. 
Brodhead, Calvin E., care Albert Lewis & Co., Hickory Run, Carbon Co., Pa. 
Brooks, Thomas B., Box 298, Newburgh, N. Y. 
Brown, Charles O., Eng. Passaic Rolling Mill Co., 138 Chambers st., New York. 
Brown, Robert N., Care Maj. Whitney, Niagara Falls, N. Y. 
Brush, Charles B., Civ, Eng., 40 Hudson st., Hoboken, N. J. 
Buck, Leffert L., Care W. G. Swan, Suspension Bridge, N. Y. 
Buel, Richard H., 80 Broadway, New York. 
Burr, James D., Supt. Bridges and Buildings, A. T. & S. F. R. R., Topeka, Kan. 
Bacon, John W., Gen. R. R. Commissioner, Danbury, Conn. 
Benson, Frederick S., Eng. Nassau Gas Light Co., Kent Ave. and Cross st., Brook- 
lyn, N.Y. 
Campbell, Allan H., Com. of Public Works, City Hall, New York. 
Campbell, John C., Ch. Eng.. Dept. Public Works, City Hall, New York. 
Cartwright, Henry, Mechanical Engineer, Philadelphia, Pa. 
Cartwright, Robert, Gas and Mech. Eng., 14 Arnold Park, Rochester, N. Y. 
Casey, Thomas L., Lt. Col. Corps Engs. U.S. A., Washington, D. C. 
Cassatt, Alexander J., V. Pres. Penn. KR. R. Co., Philadelphia, Pa. 
Chanute, Octave, (Vrrector.) Ch. Eng. Erie Ry., New York. 
Chase, Josiah G., Cambridgeport, Mass. 
Chesbrough, E. S,, Ch. Eng. Board of Public Works, Chicago, Il. 
Chester, Stephen, 104 Centre St., New York. 
Chittenden, Samuel H., East River, Conn. 
Christie, James, 265 S. 4th Street, Philadelphia, Pa. 
Church, Benjamin S., As’st Eng. charge Croton Aqueduct, Dept. Public Works, 
City Hall, New York. 
Cisneros, Francis J., 303 West 33d Street, New York. 
Clarke, H. Wadsworth, Chf. Engineer Re-Surv. N. ¥. & Penn., Syracuse, N. Y. 
Clarke, John G., Box 214, Richmond, Va. 
Clarke, ‘Thomas C., Clarke, Reeves & Co., 410 Walnut Street, Philadelphia, Pa. 
Clark, Jacob M., Eng. C. R. R., of N. J., 119 Liberty Street, New York. 
Coffin, Amory, As’st Eng. Phoenix Iron Works, Phoenixville, Pa. 
Coffin, William B., Res. Eng. Susq. Division, Erie Railway, Elmira, N. Y. 
Cogswell, William B., Mine La Motte, Mo. 
Cohen, Mendes, 177 North Charles St., Baltimore, Md. 
Colburn, Warren, Care G. W. Davis, 2d National Bank, Toledo, Ohio. 
Collingwood, Francis, As’st Eng. N. Y.& B. Bridge, cor. Pearl & Cherry Sts. N. Y. 
Condict, Nathan W., Jr., Titan Iron Works, Jersey City, N. J. 
Constable, Casimir, Supt. Roane Iron Co., Rockwood, Tenn. 
Coolman, Dewitt C., Diamond Glass Co., Ravenna, Ohio. 
Cooper, Theodore, Keystone Bridge Co, Pittsburg, Pa. 
Copeland, Charles W., 64 Broadway, New York. 
Copeland, George M., 64 Broadway, New York. 
CortheH, Elmir L., As’t Eng. South Pass Jetty Works. 122 Commons St. New 
Orleans, La. 
Coryell, Martin, Civil Engineer, Lambertville, New Jersey. 
Cotton, Jas. P., As’t U.S. Civil Engineer, Newport, RK. I. 
Cox, Abraham B., Cherry Valley, New York. 
Craven, Alfred W., 26 West 18th Street, New York. 
Croes, J. James R., Civil and Top. Eng. Dept. Public Parks, cor. 64th St. and 5th 
Ave., New York. 
Crosby, Horace, New Rochelle, New York. 
Crosby, Wilson, 116 Lexington Avenue, Brooklyn, New York. 
Culyer, John Y., Ch. Eng. Brooklyn Parks, Brooklyn, N. Y. 
Cunningham, David W., Prin. As’t Eng. Boston Water Works, South Framing- 
ham, Mass. . 
Cushing, Oliver E., Eng. Lowell, Gaslight Co., Lowell, Mass. 
Coxe, Eckley B., Drifton, Jeddo P. O., Luzerne Co., Pa. 
Clarke, F. W., Civil Engineer, Room 24, 80 Dearborn St, Chicago, II. 
Da. Costa, John C., Jr., 21st, above Market, Philadelphia, Pu. 
Darrach, Charles G., 100 N. 39th Street, Philadelphia, Pa. 
Davis, Charles, Allegheny City, Pa. 
Davis, Joseph P., City Eng., City Hall, Boston, Mass. 
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e Fi k , L. & N. R. R., Louisville, Ky. 
Dickinson, P. P.,Chiet Engineer, 79 Cedar St., New York. 

Doane, E. A., Box 317, Meadville, Pa. 
Dresser, George W., 44 E. 25th St., New York. 
Du Barry, Joseph N., As’t to Pres. Penn. R. R. Co., 233 South 4th St. Phila., Pa 
Du Bois, E. C., 137 Calle Coca, Lima, Peru. 7 
Duncklee, Joha B., As’t U. S. Civ. Eng. roth St. and Penn. Av., Washington, D. C. 
Dun, James, Chf. Eng. St. L. & S. F. R. R., North Springfield, Mo. 

Durham, C. Wheeler, 166 Pine St., Chicago, II. 

Davis, Chas. E. L. B., Lieut. Eng. Corps U. S. A., P. O. Drawer, 432, New 

Orleans, La. 

Eads, James B., Chf. Eng. S. P. Jetty Works, cor. 6th and Locust Sts., St L., Mo. 
Earley, John E., College Hill, Mass. 

Earnshaw, Henry, 4th and Race Sts., Cincinnati, Ohio. 

Edge, George W., Gas Engineer, Jersey City, N. J. 

Edwards, Nathaniel M., As’t U. S. Civil Eng., Appleton, Wis. 

Elliot, Charles D., Civil Engineer, Somerville, Mass. 

Ellis, S. Clarence, City Hall, Boston, Mass. 

Ellis, Theodore G., Hartford, Conn. 

Emerson, George D., Prof. Engineering, 31 Washington Square, N. Y. 

Emery, Charles E., 7 Warren St., New York. 

Emmett, Thomas A., Carmel, New York. 

Emslie, Peter, Div. Eng. L. S. & M.S. R. R,, Buffalo, New York. 

Evans, Walton W., 63 Pine St, New York, 

Endicott, M. T., Civil Eng. U.S. N., U.S. Naval Station, New London, Conn. © 
Falconnet, Eugene F., Ch. Eng. N. & T. R. R., Lebanon, Tenn. 

Fanning, John T., Ch. Eng. Water Works, Manchester, N. H. 

Farquhar, Fiancis U., Maj. of Engs. U.S. A., Rock Island, Ill. 

Fink, Albert, 346 Broadway, New York. 

Fink, Rudolph, Mang. New Albany Rail Mill Co. New Albany, Ind. 

Fisher, Charles H., Ch. Eng. N. Y.C. & H. R. R. R., Albany, N. Y. 

Fisher, Clark, (Fisher & Norris,) Trenton, N. J. 

Flad, Henry, 600 Olive St., St. Louis, Mo. 

Flagg, J. Foster, City Eng., Meadville, Pa. 

Fleming, Sandford, Ch. Eng. C. P. & I. Ry., Ottawa, Canada. 

Flint, Edward A., Care Benj. Kimball, 14 Sears Building, Boston, Mass. 

Fogg, Charles E., San Paulo, Brazil, S. A. 

Ford, James K., 80 W. 6th street, Oswego, N. Y. 

Forney, Matthias N., Rail Road Gazette, 73 Broadway, New York. 

Forshey, Caleb G., U.S. Engs. Office, 23 Rampart street, New Orleans, La. 
Forsyth, Robert, Supt. Bessemer Steel Works, Chicago, Il. 

Foser, Wilbur F., Burns’ Block, Public Square, Nashville, Tenn. 

Fowler, Charles E., City Surveyor, Box 303 New Haven, Conn. 

Francis, James B., Ch. Eng. Locks and Canals, Merrimack River, Lowell, Mass. 
Franklin, William B., Pres. Colt’s Fire Arms Mfg. Co., Hartford, Conn, 

Frost, Benjamin D., Eng. Hoosac Tunnel, North Adams, Mass. 

Frost, Edward D., Gen. Mang. N. O. J. & G. N. R. R., New Orleans. La. 

Fteley, Alphonse, Res. Eng. Boston Water Works, South Framingham, Mass. 
Fuertes, Estevan A., Prof. Civil Engineering, Cornell University, Ithaca, N. Y. 
Fuller, Sidney T., Ch. Eng., P. W. & B. R, R., Philadelphia, Pa. 

Gardner, G. Clinton, Gen. Supt. Penn, R. R., Altoona, Pa. 

Green, 8B. H., Ch. Eng. N. O. P. Ry Co., New Orleans, La. 

Gilbert, C. P., Civil Ass’t Eng., 55 Washington Ave., Detroit, Mich. 

Gilmore, Quincy A. Lt. Col. of Engs. U.S. A., 33 West Houston St., New York, 
Goodwin, H. Stanley, As’st Gen. Supt. L. V. R. R., Bethlehem, Pa. 

Goodwin, John M., Eng. Sharpsville R. R., Sharpsville, Mercer Co., Pa. 

Gottleib, Abraham, Eng. Keystone Bridge Co., Metropolitan Block, Chicago, II]. 
Gould, James P., Chf. Eng. U. & D. W. V. and R. & C. Rys., Rondout, N. Y. 
Graft, Frederick, 1337 Arch Street, Philadelphia, Pa 

Graham, Charles K., 237 Broadway, New York. . 

Grant, William H., 239 Broadway, New York. 

Gray, George E., Ch. Eng. S. P. R. R., San Francisco, Cal. 

Gray, Samuel M., City Engineer, Providence, R I. 

Greene, David M., Albany, N. Y 

Greene, George S., 467 West 23d Street, New York. 

Greene, George 8., Jr., Eng. in Ch. Dept. of Docks, 117 Duane St., New York. 
Griffin, John, Gen. Supt. Pheenix Iron Works, Phoenixville, Pa. 

Gude, A. V., L.& N. and G. S. R.R., Louisville, Ky. 

Gunn, Otis B., Ch. Eng. Chicago & Atchison Bridge, Lawrence, Kan. 

Gunn, William A., Ch. Eng. C.S. Ry., Lexington, Ky. 

Gzowski, Casimir S., Toronto, Canada. 

Gunnell, W. C., Civil Eng., 607 Asylum Ave., Hartford, Conn, 

Godwin, Bryant, 53 N. Pearl St., Albany, N. Y. 

Golay, Philip, 307 Court St., Cincinnati, Ohio. 

Hall, G. Thomas, As’st Eng.,Gilbert Elevated R. R., Room 49, 71 Broadway N. Y. 
Hambleton, Francis H., 19 German Street, Baltimore, Md. 

Hamilton, Schuyler, 363 West 28th St., New York. 

Hamilton, William G., 24 Broadway, New York. 

Hannaford, E. P., Ch. Eng. G. T. Ry., Montreal, Canada. 

Harding, George E, 111 Broadway, New York. 

Harding, Henry, Bridgeport, Conn. 

Harlow, James H, 22 Mount Washington Street, Lowell, Mass. 

Harris, Robert L.., care Dr. David Kimball, Portsmouth, N H. 

Haswell, Charles H., 6 Bowling Green, New York. 

Hatfield, Robert G., Architect, 31 Pine Street, New York. 

Haven, William A, 92 Fulton Ave., Rochesterf N. Y. 

Hemberle, Edward, Eng. American Bridge Co.,, Chicago, IIL 

Henry, D. Farrand, Detroit, Mich. 

Hering, Rudolph, As’st Eng. Dep’t of Surveys, 224 South 5th St, Philadelphia, Pa. 
Hermany, Charles, Ch. Eng, Water Works, 175 Third Street, Louisville, Ky. 
Herschel, Clemens, 66 State St., Boston, Mass. 

Hilgard, Julius E., As'st in Charge U. S. Coast Survey, Box 803, Washington, D.C. 
Hill, John W., Mechanical Engineer, Hamilton, Ohio. 

Hill, Warren E., Continental Iron Works, Greenpoint, N Y. 

Hilton, Charles, 105 Lancaster Street, Albany, N Y. 

Hines, Dauphin S., 239 Broadway, New York. 

Hjortsberg, Max, 327 N. LaSalle St, Chicago, Ill. 

Hobart, Nathan’! P., Jr., Pottstown, Pa. 

Hoe, Richard M. 31 Gold Street, New York. 

Holley, Alexander L., 239 Broadway, New York. 

Holroyde, Walter J., (Care J. B. Holroyde) Cheapside, Halifax, Yorkshire, Eng, 
How, James, 103 Willow Street, Brooklyn, New York. 

Howe, Milton G., Ch. Eng. H. & T. C. R. R, Houston, Texas. 

Howell, Charles W., Capt. of Engs. U.S. A., New Orleans, La. 

Houston, John, P. O. Box 145, Hackensack, N. S. 

Humphreys, J. H., City Eng., 313 Vance Street, Memphis/Cenn. 

Hutton, Wilham R., 46 Lexington Street, Baltimore, Md. 

Hood, Wm., Ch. As’st Eng. S. P. R. R., San Francisco, Cal. 


( To be continued.) 
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Continued from page 218. 
THE WHITE MOUNTAIN EXCURSION. 

Boston, the City of East winds, is never so happy 
as when engineering a big “ blow.” For this pur- 
pose it keeps a big organ always at hand, and when 
the pent up feelings of the citizens arrive at the 
bursting point, they get Gilmore to do the braying 
and anvil pounding, while they yell in chorus. 
True to this characteristic ambition, the Boston 
Society of Civil Engineers, early in their arrange- 
ments for entertaining their expected visitors, con- 
ceived the idea of an excursion to Mt. Washing- 
ton, there to cap the climax of Convention courte- 
sies and hospitalities with an exhibition of a gale, 
such as only New England, of all the country east 
of the Rocky Mountains can boast. 

By the courtesy of Gen. A. P. Rockwell, Presi- 
dent of the Eastern Railway Company, a special 
train of three coaches and a baggage car was pro- 
vided for the excursion, which, promptly at 8:15 
am., on Saturday, June 22d, left the Boston depot 
with a party of 153 persons on board, a list of 
whom is given on page 203, ante. Mr. Geo. 8. 
Morison, of New York, and a director of the East- 
ern Railway Company, was manager of the excur- 
sion, while Gen. Rockwell also accompanied the 
party, and by his ever watchful supervision of the 
running arrangements of the train contributed 
most largely to the pleasure of the excursionists and 
is entitled to their warmest thanks. 

The invitations to the excursion were jssued by A. 
P. Rockwell, President of the Eastern Railway 
Company, and §. J. Anderson, President of the 
Portland & Ogdensburg Railway Company, and 
the letter of invitation constituted a pass good 
over these roads until July 1. Invitations were 
extended by Sylvester Marsh, Esq., President Mt. 
Washington Railway Company, for the trip up the 
Incline, and by T. J. Vose, Esq., President of the 
Boston, Concord & Montreal Railway Company, for 
the trip from Fabyan’s to the foot of the Incline, 
and the privilege of returning by this latter route, 
if it was deemed desirable by the party, was also 
courteously extended by the last named gentleman. 
With unexceptionable weather, an agreeable and 
thoroughly appreciative party, and under the most 
favorable auspices,we do not know how a more de- 
lightful and popular excursion could be planned 
than that of the Engineers to the White Hills of 
New Hampshire. Very few of the visitors had 
ever been there previously, and we doubt not that 
the hasty glimpses afforded them of the beautiful, 
the grand and the sublime in the scenery of the 
mountains, which yearly tempts an ever-increasing 
crowd of tourists to journey thither, will create a 
desire to go again and in a more leisurely and 
satisfactory manner enjoy the sensations of such a 
feast as only can be obtained in this delightful re- 
gion. 

We leave to the guide-books, the artists, and the 
gushing correspondents of the daily papers, the 
pleasant and congenial privilege of rhapsodizing 
over the scenery along the route; the movements of 
the present party were too rapid, and the time 
allotted for the visit too short, to allow of more 
than a passing glimpse at the ever changing pano- 
rama to which they were introduced, and we ex- 
pect to give simply the details of the trip with 
such brief notice of the engineering skill that has 
made such an excursion possible, as we have been 
able to prepare from our memoranda. 

The excursionists reached Fabyan’s at 3 r. M., a 
little behind schedule time, and were the first ar- 
rivals of the season, and to this fact may be ascribed 
much of the decidedly poor hotel accommodations 
which met them on the route. After a very hasty 
lunch at Fabyan’s, the party were taken over the 
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Boston, Concord and Montreal R. R., some seven 


miles to the foot of the Incline, the grade of the 
railroad just mentioned being in some places 129 
feet to the mile, and running through a forest, 
mostly of poplars, from which large supplies for 
the manufacture of wood pulp were being drawn 
for the Boston market. This road has been recent- 
ly built and does away with what must have been a 
very tedious stage ride. 

We suppose there is hardly an engineer in the 
country that has not read descriptions of the Mt. 
Washington Incline and especially of the locomo- 
tives used in. the traffic thereon. Naturally then 
these machines were immediately surrounded by a 
curious crowd, who however were not allowed to 
spend a single minute in examination, as time was 
short and therefore the three cars in waiting, each 
with an engine attached were at once filled and the 
start for the top commenced. The grade for the 
first 1500 feet from the present terminus of the 
Boston, Concord and Montreal Railroad, to Am- 
monoosuc Station, the original starting point of 
the Incline, is not very heavy; at this station the 
level. above the sea is 2668 ft., and the grade at 
once rises at the rate of 1700 feet to the mile, the line 
passing along a wide belt which has been cleared 
through the forest. At 300 feet from the station 
the grade becomes more easy and at three-fourths 
of a mile the water tank at Cold Spring is reached. 
By this time the air was feeling decidedly cool, and 
overcoats and shawls were unanimously donned. 
The next tank is at Waumbek Junction which is 
3910 feet above the sea and 1242 above Ammon- 
oosuc. At Jacob's Ladder the next tank is located, 
at a level of 5468 feet above the sea; over that part 
of the line which is called Jacob’s Ladder the road 
is built on trestle work which is sometimes 30 ft. 
above the rocks, and the grade rises to its maxi- 
mum of 1980 feet to the mile, while the trees which 
have been diminishing in size as the higher lands 
are reached, have entirely disappeared and only 
thick moss grows between and upon the rocks. 
About this time the enthusiastic sight see-ers on the 
front platform, with pretty well drenched clothing, 
felt sufficiently satisfied with looking at the track 
and withdrew into the car where the rest of the 
passengers were enjoying the comforts of extra 
clothing and calculating the grades of the track by 
the lines which the running moisture on the closed 
windows traced in running down the glass. The 
limit of vision on either side of the car was about 
50 feet and the scenery was composed entirely of 
huge rocks and abandoned lead pipe, with an oc- 
casional signboard reminding the passengers of the 
merits of the “ Providence Law” and suggesting 
the idea that if the cogs gave out underneath, that 
that was about the only line there would be to 
take. 

From Jacob’s Ladder to the Summit House the 
distance is one mile, and the ascent only 800 feet; 
at 5,800 feet above the sea the last station or Gulf 
Tank is reached, and from this point “the farther 
ascent is gradual, the broad shoulder of the moun- 
tain presenting the characteristic features of arctic 
desolation,-- a wide expanse of large angular 
blocks of schist and granite, severed from the now 
concealed ledges by the freezing agencies of cen- 
turies. Between the fragments may be seen 
clumps of saxifrages, sandworts, and reindeer moss, 
the same species of plants which enliven the barren 
wastes of Labrador and Greenland. As far as the 
limit of trees, boulders that have been transported 
by the glacial drift from more northern summits 
are common. They rapidly diminish in number 
and size from that point, and have not been seen 
above the fourth water tank.” A few rods from 
the summit the heap of stones that marks the spot 
where Miss Lizzie Bourne met her sad death in 
1855 is passed and a few minutes thereafter the 
train stops on the platform of the Summit House 
which is 6293 feet above the sea, 


cidental circumstances dictated. A 





to 
to 


wa 





The mercury was at 44 deg 


g., Fah.; it was raining, 
the wind capered along at 75 miles an hour, and 
the extreme limit of vision was not 100 feet. 

In about one hour and a half from the time of 
starting all the party were safely landed in the 
Summit House and as there was no sunset to wait 
for, no “shadows of the mountain upon clouds and 
adjacent ranges,” “no wonderful colors,” no dis 
tant landscapes to look at during the short time 
allowed for viewing the scenery, the party employ 
ed the interval according as individual tastes or ac 
considerable 
number of postal cards were sent to friends ata 
lower level above the sea; the hotel, which was not 
yet opened for custom, was explored; some of the 
ladies gathered about the not very warm stove, to 
keep comfortable, while others accompanied gen 
tlemen who proposed to see all there was to be 
seen by visiting the several huts and the signal 


service station adjacent; several gentlemen spent 


the time in searching for their hats which, on their 


coming from the car immediately disappeared over 


the side of the mountain and to recover which in 


such a gloom and hurricane seemed foolish to at 
tempt, but which was attempted by the energetic 
Col. Roberts, and successfully accomplished in his 
own case, the rest of the party experimented in 


“rounding ” the end of the Hotel in the gale, and 
enjoyed the sensation of being as nearly blown 
over the side of the mountain as they could wish 
to be. A 75-miles-an-hour breeze (which was the 
rate reported by the Signal Service to the visitors), 
to be appreciated must be felt, and when it is con 
sidered that the pressure per square inch on the 
body is somewhat diminished by the elevation 
above the sea, one can understand why the ladies 
who started out so briskly from the hotel to ex- 
plore the surrounding gloom, found themselves 
skipping along the platform at an unexpected rate 
of speed, and very much obliged for the masculine 
assistance which prevented them from flying off 
into the unknown regions about one hundred feet 
beyond the Summit House. Inside the door of the 
hotel two men were stationed with a rope stretched 
across, so that when the- door was opened and a 
lady shot into the room her “ Rapid Transit” was 
interrupted before she could collide with the crowd 
who, wet and chilled were trying to be happy at a 


distance from the stove. 


After about an hour thus cheerfully and agreea 
bly spent on this “ Arctic Island in the temperate 
zone” the party took a long “pull” of the top of 
Mt. Washington” atmosphere, and having safely 


crossed the hotel platform to the cars, were in an 


hour and a quarter transported to the foot of the 
Incline and thence to the Fabyan House, where 
dry clothes, an excellent supper, and warm cheer- 
ful rooms awaited them. The excursion was an 
eminent success; sunrises can be seen almost any 
day if a man will get up early enough, but first- 
class hurricanes in a thick fog are not at the dis- 
posal of every society which wants to treat its 
friends to an attractive programme, and we now 
think that the Boston Society of Civil Engineers 
not only asserted its influence within its own city 
and vicinity but demonstrated the equal favor with 
which it was regarded by “Old Probabilities” and his 
assistants. And yet what a modest and unassum- 
ing host it was! The evening was most agreeably 
spent in the large drawing room of the Fabyan, 
when the thanks of the party were conveyed by 
Col. Roberts to the gentlemen who had extended 
the invitations for this most happy excursion; a few 
other short speeches were indulged in; there was 
some dancing by the older members, until near the 
midnight hour when the tolerably weary party 
sought the rest they so much needed. 

The next morning the most enthusiastic scenery 
hunters were out bright and early in their best 
Sunday clothes, and climbing the adjacent hills to 
enjoy such views as they could attain before taking an 
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early train for the Crawford House. The more in- 
dolent portion of the party preferred to dream of fine 
views even if they were “dissolving” and they man- 
aged to get down to breakfast at about the conven- 
tional Sabbath hour, and to overtake the early 
party at the Crawford House just as the latter were 
leaving for North Conway and Boston. 

Quite a large number of the excursionists remained 
until Monday morning at the Crawford House and 
employed the time in visiting Mt. Willard, the 
Notch, and other places of interest in that vicinity, 
besides resting from the fatigue of the week’s con- 
stant travel; the rest of the party left by train tor 
Boston and North Conway; those who stopped at 
the latter place visited Mt. Kearsarge, Diana’s 
Baths, Echo Lake, and other places in that delight- 
ful region; evening found them wearied in body 
and the verandahs of the Kearsarge House were 
early deserted. This division of the excursion left 
by an early train on Monday and at Wolfeboro 
Junction was again divided; while a part went on 
to Boston and thence homewards, a small party of 
fifteen under the charge of Prof. Whittaker, of the 
Massachusetts Institute of Technology, diverged 
from the route and visited Lake Winnipiseogee. 
At 12 noon, the party left Wolfeboro by the fine 
steamer Mt. Washington, owned by the Boston and 
Maine Railroad Co., and run in connection with 
their road between Wolfeboro, Weir’s Landing and 
Center Harbor; the trip through this beautiful lake 
was a delightful one, forming as it did such a rest- 
ful contrast to mountain climbing; the distance, 
20 miles is run in one hour and a few minutes, and 
the return, the same, and at 2.30 p.m. the party 
were again at Wolfeboro Junction where those who 
had spent the night at the Crawford House were 
awaiting them. Boston was reached at six o'clock 
and the party separated, taking the various railway 
and steamboat routes for their homes. 

In closing our description of the meetings and 
excursions of the Tenth Annual Convention of the 
American Society of Civil Engineers, we confess 
our inability to do justice to the subject. Our ex- 
perience as a correspondent is as yet so limited that 
we have not been able to forego the pleasures of 
sight-secing and of conversation with intelligent 
and agreeable people for the drudgery of preparing 
“copy” for the first mail, and the imperfect 
sketches that have been given in preceding pages 
have been hastily written in the intervals of travel, 
when the body has been almost too weary, the 
mind too full of the ever-crowding succession of 
novel and pleasant experiences, and the time for 
the mails to close too near, to allow of the careful 
consideration which the subject merits, and which 
might be more satisfactory to our readers. In con- 
nection with our journal we have also had to attend 
to considerable business while “on the wing,” and 
have visited a number of cities not down in the 
published programme, and in our wanderings we 
have had the privilege of gathering a considerable 
amount of information which we hope to make of 
value and interest to our readers hereafter. We 
take this opportunity also to acknowledge our great 
inslebtedness for favors received during the past few 
weeks from the many gentlemen, connected with 
the profession and otherwise, whose acquaintance 
we have been so fortunate as to make, and whose 
kind attentions we hope to be able to reciprocate 
whenever occasion offers. The Convention week 
was one of great personal pleasure and profit, and, 
judging of ourself as an “average man,” we can 
not but conclude that it must have been the same 
to every one of the participants. 


FIRE STREAMS. 





One important condition connected with the ac- 
ceptance of many pumping engines is their capa- 
city for producing a series of fire streams, of a 












stated vertical height. In view of this fact, it is a 
matter for regret that we have such a paucity of 
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The first experiment, to remove this refractory 
material at the lowest cost, was made with dynam- 
ite. Cartridges of one pound were used, but the 
result of the explosion was not satisfactory, as the 
excavation made at each discharge was only a hole 
of about 6 feet in diameter, and the trench formed 
had @ very uneven appearance. Removing the ma- 
terial by this means was too expensive an operation. 
A feature in the use of dynamite in such small 
quantities in shallow water, was found to be, that 
the boats could approach and remain within 10 
feet of the discharge without experiencing any in- 
convenience therefrom. 

The next, and highly successful system, adopted, 
was to excavate by means of a water jet. A tem- 
porary suction pipe was laid from the pump into 
the lake, from which the water was drawn and 
forced back again through that portion of the new 
pipe so far completed. The end length of this pipe 
was capped and a hose with a one-inch nozzle con- 
nected. The water pressure in the pipes was about 
65 lbs. The recoil from this pressure is very great 
below the water, and to overcome it, the nozzle 
is heavily weighted, while it is further steadied by 
a stay or anchor a short distance in front. When 
in action, the jet is a quick excavator, doing the 
work of about ten men with shovels. The mate- 
rial upon which it exerts itself seems to melt be- 
fore it, and an additional item in its favor is, that 
the excavated earth is carried away from the limits 
of the trench by the current it creates. It is easily 
handled under the circumstances detailed above, 
and its work is very satisfactory, both on account 
of economy and the clean and perfect work per- 
formed. 

The pipes which are 8 inches in diameter and in 
lengths of 12 feet, are jointed in pairs with hot lead 
above the water, the remaining connections being 
made with cold lead under water after the pipes are 
properly fixed in position. 

Another novelty connected with this work is the 
manner in which the “inlet” is to be arranged. 
Upon the extreme end of the straight pipe a right- 
angled bend will be attached by a screw connec- 
tion, and into this bend a length of pipe will be 
jointed, thus making the “intake” at right angles to 
the main pipe. The mouth of the pipe will be 
protected by a screen. The object of the screw 
connection and right angled pipe is to allow the 
inlet to be raised by means of the moveable joint,and 
examined when necessary. A protection formed of 
sheet piling, etc., will be driven around the inlet. 

We are indebted to the kindness of Mr. T. M. 
Nelson, of the Wrecking Co., for the particulars of 
this very interesting piece of work. 


material upon which to base our computations. 

Until very recently, perhaps we should say now, 
the basis of our jet calculations has been Box’s 
formula as given in his “Practical Hydraulics.” 
Every engineer, familiar with hydraulic computa- 
tions, knows that this formula is not a reliable one, 
that our computed results are usually in excess of 
what are actually reached, quite often largely so. 

J. Herbert Shedd, C. E., says: “The ordinary 
nozzle in which the stream is suddenly reduced 
near the orifice by an internal ring, is-not the best 
form though it gives a clear stream.” (Providence, 
R. I., City Document, No. 14, 1877.) As such noz- 
zles are in common use they are such as we should 
have good formu) for. We have an abundance of 
statements of the vertical heights of jets — the cir- 
culars and pamphlets of the manufacturers of fire 
service machinery teem with them — but the de- 
sired attending data, the pressure at, and the size 
and form of the orifice, is not given. 

In a report of a test of the Des Moines, Iowa, 
Water Works (ante p. 214.) we find given the 
heights of thirteen one-inch jets with the corres— 
ponding pressures at the hydrants. The jets were 
produced at the end of 50 feet of hose. Some sin- 
gular results are shown. We find the greater pres- 
sure does not give the greater height. A pressure 
of 65 pounds at the hydrant raises a jet 9 feet 
higher than a pressure of 80 pounds does. Box 
says such discrepancies are accounted for by the 
fact that excessive head breaks the jet into spray. 
But some other reason must be given for the differ- 
ence in height of 21.7 feet resulting from two jets 
having equal pressure. 

Box’s formula gives heights which compared 
with these tests range from 14 per cent. deficiency 
to 30 per cent. excess. In but two cases do the 
results by formula and results by trial, even ap- 
proximately agree. 

In a paper on “The London Water Supply,” 
read by Mr. F. J. Bramwell, before the British 
Association at Plymouth, 1877, he says, that “a jet 
to rise 80 feet, in still air, demands an effective 
pressure at the very orifice, of 128 feet (554¢ Ibs.); 
while to provide a jet of 100 feet, 180 feet head 
(75 pounds pressure) is necessary.” These are con- 
clusions reached after a series of experiments, re- 
lating to this question of fire streams,‘ designed to 
end all doubt upon the engineering points in- 
volved.” This agrees somewhat with the Des 
Moines tests; but the Box formula gives results 
about 20 per cent. in excess. 

We gain nothing new on this subject from the 
latest contribution to hydraulic science, “ Work 
done by and Power required for Fire Streams.” 
The experiments recorded here are valuable, but 
we wish the engineers had measured a few vertical 
jets. The columns of vertical distances given are 
from the published tables of J. Herbert Shedd, 
C. E., and are computed by means of Box’s Form- 
ula. Have any of our readers anything more re- 
liable? 





WE will next week give an account of some of 
the Engineering projects in the White Mountains, 
which, for want of time, we cannot get ready for 
this issue. 


THE FUTURE WATER SUPPLY OF PHILA- 
DELPHIA.* 








: ce BY HENRY P. M. BIRKINBINE, 
EXCAVATING UNDER WATER. In my former paper on the future water-supply of 


Philadelphia, the various sources, with their present and 
prospective and comparative purity and their volume, 
were presented for your consideration ; these were the 
Schuylkill River, Delaware River and the Perkiomen 
Creek. 

In this paper it was proposed to compare the several 
means suggested for securing the future supply from the 
above named sources. 

Schuylkill River, 1st. Increasing the water-power 
at Fairmount, by store-dams to keep up the flood water 
and utilize it for power in times of drought. 

In the former paper it was shown that the minimum 
flow of the Schuylkill past Fairmount was 200,000,000 
gallons per day, that the mean d#ily flow when free from 


SSS”, 
— Paper read before the Franklin Institute, May 15th, 
1 





The Western Sub-Marine and Wrecking Co., of 
Chicago, lately took a contract to lay about 500 feet 
of cast iron water-pipe, to be used as a suction-pipe 
to supply water for the locomotives of the Michi- 
gan Central Railroad. The site of the work is on 
that part of Calumet Lake, opposite Kensington 
Station, near Chicago, and at the junction of the 
Michigan Central and Illinois Central Railways. 

The work to be done, was to excavate and lay 
a pipe from the pumping engine on the shore, 
out into the lake, and at a depth of 61¢ feet from 
the surface of the water. The material to be exca- 
vated was of blue clay, so stiff and hard that a 
stroke of the pick made but a slight impression. 
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storm-water was 650,000,000 gallons per day, and that 
the maximum flow, or a mean of all the water flowing 
in the stream including storm-water, was an average of 
1,665,000,000 gallons per day ; but 1,000,000,000 per 
day of this is not utilized, it is wasted over the dam 
during freshets. 


What is proposed to be done is to construct store- 
reservoirs in the drainage area of the river to retain the 
storm-water and use it to make up deficiencies of low 
water. 

In the report of the special committee of the Com- 
missioners of Fairmount Park, on the preservation of 
the purity of the water supply, 1867, page 13, the an- 
nual average of three years (1863-64-65) is given as 
equal to a daily flow to waste (after supplying the city) 
of 4,.242,416,396 gallons; and that this waste power 
would pump an average 303,000,000 gallons per day. 
the amount of water which the special committee assert 
as flowing to waste, or over the dam without being em- 
ployed in pumping, would require an annual precipita- 
tion many times greater than any of which we have 
record, indeed, nothing but such an amount of rain as 
falls in some tropical regions would produce so great a 
flow of water in the Schuylkill. The acceptance of this 
statement, without examination (no doubt by reason of 
the authority under which it is given to the public) has 
led to some of the schemes which have been brought out 
for supplying large additional quantities of water by the 
Fairmount water power. 

Statements like the above require no further atten- 
tion; and we will, therefore, assume the quantities 
given in my former paper to be correct, namely : 

Minimum daily average, 200,000,000 gallons. 

Mean daily average, 650,000,000 gallons. 

Maximum daily average, 1,665,000,000 gallons. 

The total average quantity of water passing Fairmount 
is represented by the last quantity which I have termed 
the maximum, and this will, therefore, indicate the ut- 
most than can be secured from the Schuylkill by any 
system of store dams. Practically, it is impossible to 
utilize all of this water; some will be lost by leakage 
and by evaporation from the surface of the impounding 
reservoirs, and, unless their capacities are greatly in ex- 
cess of the ordinary requirements, some will be wasted 
by extreme freshets, so that the total quantity of water 
which could practically be utilized at Fairmount, would 
not exceed 1,250,000,000 per day. Estimating that it 
requires 15 gallons (the quantity generally assumed) to 
raise one gallon into the city reservoir. This would 
represent an average of 83,333,333 gallons per day, as 
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Section of Pump-House with Wheel-Case, Gearing Pump 


and Flume in place. 
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the maximum supply of water procurable by water- 
power with the aid of adequate store dams, not 303,- 
000,000 gallons, as represented by the report of the 
Park Commissioners. 

Pumping Apparatus at Fairmount. — There is but 
one of the original pumps and wheels remaining in the 
Fairmount works. This consists of a low breast (under 
shot) wheel propelling a double-acting piston pump. 
The pump is operated by a crank wheel on the main 
shaft of the water wheel. The wheel is 15 feet in diam- 
eter and 15 feet face; the pump is 16 inches in diameter, 
with 4 feet 6 inches stroke of piston. This is a simple 
and desirable arrangement, and is as efficient as any of 
the more recent motors and pumps. This wheel is 
stopped during high tide, and cannot utilize all the fall, 
@ portion of it being lost at low tide; notwithstanding 
this, the old breast wheels pumped more -vith the same 





expenditure of power than the turbines and pumps | power of the 174 horse power which the wheels would 


now in the works, as will be shown. 


give under that head. When the tide is out the pumps 


The reasons which led to the adoption of turbine | will make 35 strokes, and utilize 161 horse power, while 


wheels were: they could be better protected from ice ;| the wheels will produce 250 horse power. 


It required 


they could be run during the entire time, and, when the | pumps of peculiar construction to allow of the high 


tide was out, the total fall of the water could be in part | 
utilized. How to secure all these advantages, and the 
kind of motor to be employed, required careful investi- 
gation, and a series of experiments was instituted with 
various forms of turbine wheels. 

A simple testing apparatus was erected at Fair- 
mount works; it was not what would be termed a 


strictly accurate apparatus, but it was so arranged that | pump pistons move at the rate of 2 


the different wheel builders, with but ordinary knowl- 








piston speed necessary. This was accomplished by 
making the water-ways and valves of ample size, 
greater than the area of the pump cylinder. The valves, 
Figs. 3 and 4, are double-beat Cornish, made with a 
dash pot or water cushion, so as to prevent the faces 
coming in violent contact when closing. These valves, 
when in order, will close noiselessly, even when the 
250 feet per minute. 
With this arrangement there was an average loss of 


edge of figures, could make their own measurements | 43 horse power at mean tide, and when the tide is out, 


and calculations. Notwithstanding the imperfections | 


of this apparatus, the tests were more reliable and | 
better presented the peculiarities of the different wheels 
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Transverse Section of Pump- House, with Turbine, Gearing and 


part of Wheel-Case shown in Section, exhibiting Guide-Cams, W 


than those instituted at the Centennial Exhibition, in 
1877, with such a display of pretended accuracy. 
The plain Jonval Turbine was adopted, not only be- 











of 89 horse power, or rather so much of the power of 
the wheels cannot be utilized, and is, therefore, toa 


great extent wasted. The amount of power actually 
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utilized, as exhibited by the water pumped per hour 
into the reservoirs during 1876, was but an average of 
105.3 horse power. The gates for controlling the 


cause of the high co-efficient it gave, but it appeared | wheels are simply cylinders placed below them on the 
better calculated to meet all the requirements of that | draft tubes, and are raised to allow the escape of the 


particular location. 
The head and fall at Fairmount varies from 8 to 14} 
feet, with the rise and fall of the tide below the dam. 
The turbine wheels and pumps, Figs. 1 and 2, put in 
the works in 1860, were under my own supervision, but 
are not now satisfactory to me. These wheels are 9 
geet in diameter, with an area of issue equal to 1700 
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square inches, and will develop, when the tide is in and 
the fall is 8 feet, 108 horse power ; when the tide is out, 
and the fall 14 feet, 250 horse power ; at mean tide, 174 
horse power. These wheels, of which there are three, 
each operate two double acting piston pumps, 18 inches 
diameter of cylinders, and 6 feet stroke of piston. They 
were constructed to pump into Corinthian Avenue Res- 
ervoir, 115 feet high. The work to be done is constant, 
while the power of the wheels varies with the rise and 
fall of the tide. The only direct means of utilizing this 
varying power was that of the difference in the velocity 
of the wheel due to the changing head; but this would 
not absorb the entire power. The pumps were so pro- 
portioned and geared as to absorb 105% of the 108 
horse power of the wheels when the tide is in; when 
the pumps made 23 strokes per minute. At mean tide, 
the pumps make 29 strokes and absorb 131 horse 


water; the distance moved is the only means of con- 
trolling the quantity of water issued by them. The 
excess of power in the wheels above that which can be 
exerted upon the pumps is expended upon the friction 
produced by the gates retarding the flow of the water 
issuing from the wheels. 

The arrangement of the machinery of 1370, is simply 
a repetition of the defects of the apparatus of 1860, 
with this difference, that the pumps are run to full 
working speed when the tide is in, and on account of 
defective arrangements of parts, the piston speed can- 
not be increased. The loss of power in these pumps 
is, therefore, much greater. Other forms of wheels 
might have been employed, such as are now well known 
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Double-beat Cornish Valve, ‘with Birkinbine Patent Water- 
Cushion. 

and are controllable, so that a part of the power could 

be employed without materially affecting their coeffi- 

cient of useful efiect, or some arrangement made by 

which the power wasted could be utilized. 

The amount of power employed in - raising water, as 
shown by the water pumped per hour into the reservoir 
in 1876, was but an average of 105 horse power, less 
than one-half of the power of the wheels being utilized. 
These wheels at 8 feet will produce 143 horse power ; 
at 11 feet 231 horse power, and,at 14 feet 330 horse 
power. So that notwithstanding the increased size of 
the apparatus (the wheel being 10 feet 6 inches in diam- 
eter, 2,250 inches issue, and 22 inch pumps), the amount 
of water raised is no greater than that by the smaller 
turbine wheels and pumps above described. 

As long as the city depends for so much of its pumpage 
upon the water power at Fairmount, the utmost value 
should be obtained from it; and the subject has ap- 
peared so important that I have called the attention of 
the Water Department to these defects and the possible 
remedies. 

The average amount of water furnished per day by 
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Fairmount works in 1876 was 22,809,066 gallons. The 
maximum daily average for the month was, in May, 
28,142,199 gallons. 

With properly arranged and managed machinery, a 
daily average of 35,000,000 gallons could be pumped. 

The wheels now in these works can absorb more 
than the average flow of the river. Little can, there- 
fore, be gained by increasing the number of wheels. 
Having conceded the means of applying the power, we 
will consider _Impounding Reservoirs. 

The special committee of the Park Commissioners 
suggested that a series of large store reservoirs be con- 
structed to increase the water power at Fairmount, and 
presented estimates for doing the work, which made 
the plan appear feasible. But they estimate that a res- 
ervoir capable of containing 1,000,000,000 cubic feet 
(nearly 7,500,000,000 gallons) could be constructed for 
$200,000, a sum insufficient to purchase the necessary 
land which would be flooded, and pay for mill powers 
destroyed, if the available sites for such dams exist. 

James F. Smith, C, E., Engineer of the Schuylkill 
Navigation Company, has presented a carefully thought 
out plan of storage reservoir. He proposes to raise 
some of the dams belonging to the Navigation Com- 
pany, and to build others on the main stream, and also 
store reservoirs on the upper tributaries. No estimate 
is presented of the cost of this arrangement. Mr. 
Smith calculates that 4,595,243,931 gallons could be im- 
pounded by these dams and reservoirs. This, if util- 
ized in pumping at Fairmount, would only raise 300,- 
000,000 gallons in the city reservoirs, or taking 70 days 
of drought, it would add an average of about 4,000,000 
gallons per day to the pumping power at Fairmount, 
an amount of water inconsiderable when compared with 
the demands of the city. This would require the pur- 
chase of eight dams, the raising of several more, and 
the construction of four new dams in the main stream 
and store reservoirs in the mountains. This plan repre- 
sents about all that can be secured by impounding 
storm water for power. 

There is probably no site in the drainage area of the 
Schuylkill where a large impounding reservoir could be 
as cheaply or as safely constructed as that on the Perki- 
omen, suggested for the gravitation works. The cost 
of this dam wa’ estimated at $500,000. This reservoir 
could be utilized to store and furnish 5,000,000,000 
gallons. This would furnish power to pump an average 
of, say, 4,500,000 per day during a drought of 70 days, 
duration. 

2, Purchasing the water power created by Flat 
Rock Dam—A\l the available power, except that re- 
quired for the passage of canal boats, is now fully em- 
ployed, and is leased by 13 different manufacturing 
establishments. This is equal to one thousand horse 
power, and produces an annual rental of $43,100, 
which capitalized at 6 per cent.‘would equal $718,333.- 
33, but it would also be necessary to assume the cost 
of changing the power of the various establishments 
from water to steam, which would probably bring up 
the purchasing value to one million dollars. To this 
must be added the expense of utilizing this power for 
pumping water, wheel houses, wheels, race ways, pumps 
pumping mains, etc,, estimated by the Commission of. 
Engineers, at $736,000. No more figures are neces- 
sary to show that this would make a much more expen- 
sive pumping arrangement than steam apparatus. 
When to these estimated expenses the annoyance of the 
co-occupation of the river with the Navigation Company, 
the delays and losses incident upon freshets and drought 
in the stream are taken into account, this, as a source 
of increased supply, loses all its supposed value. 

3. Raising Fatrmount and Flat Rock Dams.—Raising 
Fairmount Dam, say, two feet, could be done at a com- 
paratively small cost; but the damages by overflowing 
and backing up the water would be great, notwith. 
standing the city is the riparian owner of most of the 
property affected. ‘< 

The two feet additional would add 18 per cent. to 
the power of Fairmount pumps, but to utilize this 
would require machinery adapted to the increased head. 
The two feet added to the height would store 200,000,- 
ooo gallons; but this could not be utilized without im- 
pairing the power by drawing down the head. The ad- 
ditional supply by the increased head would be but from 
4,000,000 to 5,000,000 gallons per day. 

To raise Flat Rock Dam would require a new struc- 


ture and large expenditures in head-gates and races 
The value of property destroyed by the water— in 
land, factories and other buildings, in road, railroads, 
etc.,— would be very great. 

If both of these powers were utilized for pumping 
water for the city—- Fairmount Dam raised two feet, 
and Flat Rock Dam raised four feet — a daily average 
of 90,000,000 gallons might be pumped by water power. 

4. Increasing the Capacity of the works by Steam- 
Pumping Apparatus.—In the report of the Water De- 
partment for 1876, p. 15, the cost of pumping an average 
50,000,000 gallons per day is given, one-half, by water- 
power, costing $18,000; the other half, by steam, cost- 
ing $162,000; making a total of $180,000 per annum. 
From this data it is estimated that the cost of 100,000,- 
000 galls. will amount to $504,000 per annum, one- 
fourth by Water, three-fourths by steam. This would 
be at the rate of $720 per annum for each million gal- 
lons per day by water-power, $6,480 per annum for 
each million gallons per day by steam; but this esti- 
mate only takes into account the direct expenses of run- 
ning the works, viz., salaries, supplies and ordinary re- 
pairs. There are other expenses incident to furnishing 
the water, such as supervision, keeping buildings, grounds 
and reservoirs in order, renewals and extraordinary re- 
pairs. Taking these into account, the cost of furnish- 
ing the water supply to the city, in 1876, amounted to 
$208,718.71. Using these figures as a basis, the cost 
per annum of supplying 100,000,000 gallons per day, 
would be over $800,000. In this there is no estimate 
of the cost of the additional machinery which would 
be necessary to furnish the increased supply of an aver- 
age of 50,000,000 gallons per day. It is not probable 
that this can be done, with economical and efficient 
machinery, so as to bring the annual cost of furnishing 
a daily average of 100,000,000 gallons below $1,000,000 
per annum. 

The additions made within the past ten years, which 
have been from 20,000,000 to 25,000,000 gallons per 
day, have cost the city from $6,000,000 to $6,500,000, 
or, say, $250,000 per 1,000,000 gallons of increase per 
day. If the cost of the enlargement of the works be 
estimated upon this basis, an average increase of 50,000,- 
000 gallons per day will cost $12,500,000. 

The proposition which a responsible firm in this city 
made to Councils, for furnishing and operating a pump- 
ing-engine for five years, for the saving in the expense 
as compared with Belmont Works, shows that there is 
great room for improvement in the pumping apparatus, 
and in cost of maintaining them. 

Delaware River.—The Commission of Engineers, 
in their report, present three plans for securing a supply 
from the Delaware River, by pumping. 

1. New Hope by Conduit— This plan proposes 
pumping a part by water-power, and will require the 
purchase of the power at that point. The distance to 
East Park Reservoir is 40 miles. The commission es- 
timate the cost of this plan (capitalizing the cost of 
steam pumping) to be $23,000,000. 

The supply is given at 45,000,000 gallons per day. 

2. New Hope by Canal and Conduit.— In this pro- 
ject 31% miles of the Delaware division of the Penn- 
sylvania Canal would be purchased. The entire length 
of the canal, conduit, etc., to a reservoir at Lardner’s 
Point, would be 43 miles. This, with the cost of pump- 
ing capitalized, is estimated at $22,500,000. 

3. Scudder’s Falls by Conduit.— This scheme 
would require the purchase of the Trenton water- 
power, the erection of a dam, the construction of 24 
miles of canal, 7 miles of conduit to a reservoir at 
Lardner’s Point, and steam-pumping machinery. 

The distance would be 31 miles. The cost with the 
expense of operating pumping, capitalized, would be 
$21,500,000. 

Delaware by Gravitation— The supply of water 
from the Delaware by gravitation, is the most popular 
of all the modes and sources suggested, by reason of the 
great volume and comparative purity of the water, par- 
ticularly when considered where it passes through the 
mountains at the Water Gap. 

No surveys or estimates have been made for a works 
which would take the water from a point of sufficient 
elevation to deliver it into the reservoirs of the city by 
gravitation; We are therefore, without data upon which 
to form an estimate. 

At Easton, 83 miles from the city the river is but 164 





feet above tide, so that, to be satisfactory, it would 
require conduit of at least 100 miles in length. The 
work would involve a very large expenditure of money, 
and presents many engineering difficulties in the pecul- 
iar features of the country which would confine the line 
of the conduit almost entirely to the vicinity of the 
river ; the fact that the stream has cut its way trans- 
versely thruugh the mountain ranges which cross the 
state; the tributary streams, and the valleys formed 
by them, which it would be necessary to cross, and the 
difficulties such as would present themselves in the vic- 
inity of Easton, etc. So that, financially, the burden 
would be too great for a city of 1,000,000 of inhabitants, 
unless this were the only source from which a supply of 
water could be drawn. 

Perkiomen Creek—The project of securing a supply 
of water from the Pekiomen, has never been in favor 
with the citizens generally, and notwithstanding it was 
presented to Councils in 1866, the Mayors, the City 
Councils, the Water Committee, the Chief Engineers 
of the Water Department and the Park Commission 
have none of them been willing to assume the responsi- 
bility of tecommending this source for a supply of water. 
The only public endorsement of the project is by the 
Commission of Engineers, in their report upon the fu- 
ture water-supply. 

A large portion of their time was given to the inves- 
tigation of the subject, and many pages of their report 
to a discussion of its merits. They also give plans and 
estimates for the construction of the work, Yet they 
have presented so many different suggestions, that, after 
all, we are not warranted in saying that they give it, or 
any other plan, a decided endorsement. They show it 
to be the best and most desirable source, and say of it, 
on p. 36 of their report: ‘‘In looking for a stream to 
furnish a gravity supply for Philadelphia, this tributary 
alone, of the many that flow into the Schuylkill, has 
been found to possess the proper requisites. Such a 
stream must possess a sufficient drainage area or water- 
shed; must not be too remote; must have a geological 
formation that will carry a good percentage of the rain- 
fall to the reservoir; that will retain the water when 
impounded; and that will impart no mineral impurities. 
The region must be free now, and likely to remain free, 
from causes of pollution. A suitable site must exist for 
building a safe dam, and where a sufficient quantity of 
water can be impounded. All these requirements are 
to be tound in the Perkiomen Valley. 

With this exception, standing alone, so far as any 
public endorsement of this plan, let me ask your indul- 
gence while endeavoring to present its claims somewhat 
at length. 

The Perkiomen project is simply supplying the city 
from an artificial lake, fed by pure mountain streams. 
As presented to Councils, in 1866, it was as follows: 

1. A lake or store-dam to be constructed where the 
trap-dike crosses the stream between Swenksville and 
Zieglersville. 

The creek at this point has cut its way through the 
hills, which rise to from 400 to 500 feet above tide, and 
200 to 300 feet above the bed of the stream. The trap- 
rock forms reliable foundation and abutment for the 
dam. This formation extends for a considerable dis- 
tance across the country, and will form a complete 
barrier, preventing the water above it escaping. No 
better location could be desired than this for the con- 
structing of a safe-dam of almost any desired depth 
and storage capacity. The one suggested in my report 
was to be 65 feet deep, and would cover 1,500 acres 
with water, and would store 5,000,000,000 gallons, 
which could be used in time of drought, to make up de- 
ficiencies in the flow of the stream, or 100 days’ supply 
for the present requirements of the city, if none was 
furnished by perennial springs or surface drainage. 

2. A conduit to the city to be constructed almost en- 
tirely of masonry, with a capacity of delivering 150,- 
000,000 gallons per day. Where pipes are used, as in 
case of inverted siphons, large saving in first cost could 
be effected by making them for a capacity of delivering 
75,000,000 gallons per day, with the necessary arrange- 
ments for adding other pipes as the demands of the city 
made it necessary. 

This conduit would be about 24 miles long, to a res- 
ervoir to be located in the upper/art of the city. This 
reservoir to hold 1,000,000,000 gallons to be con- 
structed at some suitable site, with the water surface 170 
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to 185 feet above city datum, say, 75 feet higher than 
Fairmount Reservoir. Large feeding-mains to be led 
from the reservoir to various centres of distribution in 
the city. 

The approximate estimates for the cost of the works 
were made without actually locating them, but were pre- 
pared after a survey and examination of the country 
between the Perkiomen and the city, and were liberal, 
so as to represent a sum that would be sufficient to 
meet all contingencies and were as follows : 


Lake or dam and land damages.......... $1,000,000 





24 miles of aqueduct, at 250.000.......... 6,000,000 
Store reservoir in the city, 1,000,000,000 
gallons Capacity...+...seeeseeeeeees 1,000,000 
Supply mains, to connect centres of distri- 
BIOs cc cec ccc ccccccssces eceeee 1,000,000 
Contingencies.,.... ..cececeeeeee seceee + 1,000,000 
$10,000,000 


The Commission of Engineers, in their report, gave 
detailed estimates, with drawing, for a store-dam and 
conduit of much greater capacity. This is made by 
Wm. J. McAlpine, C. E., one of the Commission, an 
engineer of large experience in water-works construc- 
tion. In this plan the lake or store-dam is to be made 
of such a depth as to cover 2,000 acres, and to allow 
the storage of 10,000,000,000 gallons; conduit, of a 
capacity for delivering 200,000,000 gallons per day ; 
the estimated cost of the entire work is $10,860,730. 

If the pipe-lines, and such part as can be enlarged, 
are made with a capacity of but 75,000,000 gallons, and 
the permanent part for 200,000,000, the works would 
cost, by this estimate, $6,782,172. Taking the present 
prices of labor and material, the works, as suggested by 
myself and presented to Councils, could be constructed 
for from $7,000,000 to $8,000,000. 

This would enable the city to dispense with the small 
reservoirs, which when considered as a part of the 
water-supply system of a great city, are of little conse- 
quence. 

The pumping machinery of the various steam works, 
with much of the property occupied by them, could be 
sold. The value of these would make a large reduction 
in the actual cost of gravitation works. 

The common objection urged to the Perkiomen, is 
that there is not enough water for the future demands 
of the city. The average amount of water supplied 
per day by all the works, in 1876, was 47,741,270 gal- 
Jons. The daily average flow of the Perkiomen, as shown 
in my former paper, is as per Commission of Engineers 
Report, by Wm. J. McAlpine, C. E., 311,000,000 gal- 
lons, Calculated from data in Park Commissioners’ 
Report, 250,000,000 gallons. My estimate, as presented 
to Councils in 1866, 240,000,000 gallons. 

Taking the average of these, this stream will furnish 
more than five times the amouut required for the present 
supply of the city. 

The superior comparative purity of the source is also 
shown in the former paper. The Chief Engineer of 
the Water Department, in his last report, p. 14. says : 

“Gravity and purity should be, and practically are, 
synonymous, and this mode becomes a necessity, if a pure 
healthy water cannot otherwise be obtained.” And 
again: “As all the conditions have been worked out 
and are known, as it applies to our own city, acompari- 
son may clearly demonstrate why, as a matter of purity, 
a gravity source is to be preferred; while as a matter 
of economy, steam-power is our only plan, in the present 
financial condition of the city.” 

The facts presented in this paper demonstrate that 
in his conclusions the Chief Engiueer has not considered 
all the elements of expense incident upon securing a 
prospective supply of water by steam-pumping ; and it 
has been shown above, that, among the various plans 
suggested, there is none by which the future demands 
of the city can be met at less cost than by gravitation 
from the Perkiomen. 

Itneeds no argument to demonstrate that the manner 
of enlarging the water-supply of a great city like this, 
as it has been done in the past fifteen years, by simply 
adding such facilities as the increasing demands make 
necessary from time to time—is not only a most expen- 
sive, but, when considered as a municipal improvement, 
most unsatisfactory. 

The city has now 8 pumping-stations, 8 water-wheels, 
propelling 14 pumps, 16 steam-pumping engines, oper- 
ating 25 pumps, 58 steam boilers, and 16 reservoirs at 
various heights, 
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If I have succeeded in showing that of all the plans | probably due to this latter change that we have been 


suggested the Perkiomen gravitation project will secure 
an abundant supply of pure limpid water, at an increased 
elevation, and at a lower cost than any other of the 


schemes presented for a future water-supply of the city, | 


and have thus made friends for a plan which seems to 
be a natural provision for our benefit, I shall feel that 
in preparing and presenting these papers, I have done 


much to benefit the city we all love, and which deserves | 


purer and more copious water-supply than is now giv- 
en to it. 


re 
THE WATER-WORKS OF AMERICAN 
CITIES. 





FALL RIVER, MASS. 
( Continued from Page 219.) 
DESCRIPTION OF WORKS. 

The Worthington Engine. 

engine, intended to supply the high service of the city, 

were commenced on March 23rd, 1875, and on August 
2nd of the same year the machinery was started. 

The foundations of the engine, to a depth of 8 ft. 9 

in. below the engine-room floor, are constructed of 


brickwork laid in hydraulic cement, and surmounted | 
with a cast-iron coping ; beneath this foundation, which | 


was built at the expense of the contractor, and to a 
further depth of 11 ft. 3 in. a sub-foundation was 
erected of granite masonry, laid in hydraulic cement 
and resting on a bed of concrete varying from 18 to 30 
inches in thickness. 
third engine was laid while the above was in progress, on 
the point of economy. 

From Mr. Rotch’s report we extract the following 
full description of the Worthington machinery. 

“The engine is known as the ‘ Worthington Duplex 
Pumping Engine,’ and consists of two horizontal, direct- 
acting steam engines, of equal dimensions, placed side by 
side and so connected that the motion of one will operate 
the steam valves and change the motion of the other. 
Each engine works a separate pump, and has two steam 
cylinders, one high and one low pressure, the two pis- 
tons being connected with the same rod, which is pro- 
longed into the pump cylinder to form the pump-rod. 

Each engine drives its plunger at nearly a uniform 
speed throughout the stroke, during which it opens, by 
suitable connections, the steam valve of the other, and 
pauses at the end of its own stroke until its own steam 
valve, being opened by the piston-rod of its neighbor, 
causes it to return. 

The slight pause at the end of the stroke allows the 
water valves to seat themselves quietly by their own 
gravity without any of the pounding noise so common 
in fly-wheel engines, and the combined pressure in the 
two steam cylinders being very nearly a uniform quan- 
tity, the water is discharged in a steady stream, the 
regularity of which is stil] more increased by the acticn 
of an air chamber placed over the pumps. 

The smooth and noiseless action of the engine and the 
ease with which it performs its work, are very striking, 
and our confidence in its power is increased when we 
think that the piston-rods which seem to move so easily, 
are really working against a resistance of about fifteen 
tons. 

The advantages derived from the expansion of steam 
are obtained without the use of a cut-off, the steam be- 
ing used at the initial pressure in the small cylinder and 
then being exhausted into the large cylinder immedi- 
ately behind it, where it is used expansively before pass- 
ing to the condenser. 

This engine differs from other ‘ Duplex’ engines pre- 
viously constructed in having only two air-pumps in- 
stead of four, these two being worked by one of the 
piston-rods, the plunger on this side being made a little 
smaller than the other, in order to allow for the addi- 
tional work ; in this way a saving of power is obtained, 
which will increase the economy of the engine. An- 
other point of difference is in the manner of connecting 
the two steam-pistons; instead of the usual way of 
placing the two pistons upon the same rod, the low pres- 
sure piston is attached to the main piston rod by means 
of a cross-head and two rods passing outside of the high 
pressure cylinder, thus avoiding an inside stuffing-box, 
which has always been one of the most troublesome 
things to repair in engines of this kind, and which 
might leak considerably without being detected. It is 


The foundation for this | 


Part of the sub-structure for a | 
| that is made to revolve by a system of clock-work. 
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able to run the engine at a slower speed than was ever 
before attained by a Duplex engine, an advantage that 
is especially useful in an engine that is required to pump 
directly into the mains te supply a demand that may 
vary at every moment through the twenty-four hours, 
from almost nothing to the utmost capacity of the 
engine. We have, in fact, been able to vary the speed 
from 3 to 52 strokes per minute, the corresponding dis- 
charge of water varying from 240 to 4160 gallons per 
minute, or at the rate of about 350,000 to 6,000,000 
gallons in 24 hours. 

The two single acting air pumps are driven by a rock 
shaft from the main piston-rod on the south side, and 
are conveniently placed for inspection and access, being 
situated in the open space beneath the cradle-rods which 
connect the steam and water cylinders. 

The pump-valves, 64 in number, consist of rubber 
discs, working vertically on fixed spindles. The steam 
cylinders are provided with balanced slide-valves, and 
are protected against radiation by a steam jacket and a 
covering of abestos, the whole being enclosed in a 
handsome black walnut ‘ lagging.’ 

Steam and vacuum gauges are attached to the engine, 
and there is also a counter to record the number of 
strokes. Besides the ordinary water pressure gauge, 
one of Edson's recording gauges is attached to the 
main, which records the actual pressure at each mo- 
ment of the twenty-four hours by means of a pencil, 
which makes a continuous line, in accordance with the 


pressure, upon a strip of paper wound upon a cylinder 


These strips of paper--one for each day—are pasted 
into a blank book made for the purpose, where they are 
kept for convenient reference, 

The principal dimensions of the engine are as fol- 
lows : 


Diameter of high pressure steam cylinders, 


29 inches 
“e a7 low oy . 7 


S04 
om ** pump plunger, south side, 22 
¢ —s s north “* 22% “ 
« “ piston rod for water cylinders, 4 * 
Maximum length of stroke, 49% “ 
Diameter of air pumps, 27 and 294 “* 
Stroke ™ 23 aa 


Contract Horse Power of Engine, 176; equivalent to 
raising 5,000,000 gallons 200 feet high in 24 hours, 
which is the guaranteed capacity of the engine, when 
running at a plunger speed of not more than 110 feet 
per minute. The guaranteed duty is 65,000,000 foot- 
pounds per 100 pounds of coal. 

Botlers.—T wo ‘ Return Tubular Boilers’ were fur- 
nished with the new engine, six feet six inches in 
diameter and eighteen feet long, with 96 four-inch tubes 
in each. The furnaces are under the shells of the boil- 
ers, the fire returning through the tubes and then pass- 
ing to the chimney along the upper side of the boilers, 
the total fire surface being about 4,000 square feet. 

The boilers are fed by a small duplex pump, located 
in the boiler room, and arranged to pump either hot or 
cold water into either boiler at will, the steam cylinder 
being felted and lagged. The boilers are furnished 
with separate gauges, safety-valves and other appurten- 
ancesj so that either one can be used independently of 
the other, and a connection has been made between the 
steam pipes of the old and new bvilers, with valves ar- 
ranged in such a way that either set of boilers can be 
used with either engine, as desired. 

Duty trial of Worthington Engine—October 
4th, 1376, a trial took place to ascertain the duty, the 
capacity having previously been tested and found to be 
about 5,5¢0,000 gallons in 24 hours, the guaranteed ca- 
pacity being 7,000,000 gallons. 

The details of the duty trial areas follows :—The 
trial begun at 9:30 A. M., and ended at 10:30 P. M. Ob- 
servations were taken every half hour, of. the number 
and length of strokes, water and steam pressures, vac- 
uum, height of water in the pump well, weight of coal 
put into the furnaces, temperatures of feed water, pump 
well, etc. 

Total number of strokes, 31,376. 

Average number per minute, 40.23. 

Average length of stroke, 49.7 inches. 

Capacity of pump per stroke, $2.3 gallons. 

Total amount of water pumped, 2,582,245 gallons or 
21,535,922 pounds. 

Diameter of force main, 16 inches. 

Length of force main, 1,500 feet. 
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Surveyed height from lake to surface of water in stand 
pipe, 202.83 feet. 

Friction in force main and suction pipe, 14.69 feet. 

Total lift, 217.52 feet. 

Total weight of coal (Hazelton Lehigh) put into fur- 
naces, 6,600 tbs. 

Guaranteed duty, 65,000,000. 

Duty during trial, 70,y77,177. 

It may be thought that the trial should have been 
continued for a longer time, but this could not be done 
without considerable trouble and expense, and although 
it must be admitted that if the trial had lasted 36 or 48 
hours the cuty would undoubtedly have been less, be- 
cause the boiler tubes would have become more or less 
obstructed, and it would need more coal to make steam, 
still the result obtained proved to the satisfaction of all 
concerned that the engine was fully equal to the re- 
quirements of the contract. 

Force Mains and Stand Pipes.—Two force mains 
conduct the water from the Pumping Engines to the 
Stand pipes, respectively of 24 in. and 16 in. cast iron 
pipe. The grade of the force-mains is equal to a rise 
of 8 ft. in 100 ft. 

The stand pipe for the ‘* Low Service” is made of 
boiler iron, with a diameter of 3 feet 6 inches, and a 
height of 39 feet 4 inches, and its top is 280 feet above 
mean high tide. It rests. upon an ordinary 24x24 three 
way branch, which is placed upon a solid block of gran- 
ite, and is steadied by four iron bolts, g feet long and 2 
inches in diameter. 

The ** Low Service ” stand pipe has two outlets, one 
placed 10 ft. above the other, fitted with gates similar 
to the arrangement described below for the high service 
so that if found necessary in case of fire, the ‘‘ head” on 
the Low Service can be increased 10 feet, and the 
“head” on the High Service, 20 ft. above the pressure 
maintained for the domestic supply. 

The High Service stand pipe is similar in construc- 
tion to the Low Service stand pipe, being made of 20 
plates of boiler iron, 4 feet wide, besides the lap, vary- 
ing in thickness from 1-2 inch at the bottom to 1-4 
inch at the top, the vertical joints of the lower half of 
the pipe being double riveted. The diameter is 3 ft. 6 
in. and the height is 80 feet, the top being 328 feet 
above mean high tide. It was at first intended to sup- 
port this pipe on an ordinary 16 inch branch, which 
was put in place in October, 1873, when the Low Ser- 
vice, stand pipe was erected, but this not being consid- 
ered strong enough, it was replaced by a solid cast- 
iron base of the same diameter as the pipe, weighing 
3.955 Ibs. 

The stand pipe has two waste outlets, the upper one, 
g inches in diameter, being 3 feet below the top, and the 
other one, 6 inches in diameter, being 20 feet lower 
down, and provided with a 6 inch gate, so that either 
outlet can be used at will; these two outlets are both 
connected with a 9 inch vertical waste pipe leading into 
the Low Service stand pipe, so that the surplus water is 
not really wasted but is simply transferred to the Low 
Service. By this simple arrangement, one engine can 
supply the whole city, if desired, with a different pres- 
sure upon the two systems of pipes, and when the total 
consumption of water is small, (at least during the night 
time), it will be more economical to supply the city in 
this way. 

























balcony on the outside, 3 feet wide and 324 feet above 
the sea level, furnishing a very extended view in every 
direction. From the balcony floor the fourth flight of 
stairs, 16 feet 2 inches in height, leads to the upper 
floor where there are four dormer windows in the roof 
and above all is the vane, 6 feet in length, at a height of 
373 feet above the sea. 

At the entrance to the tower is a small Porch to con- 
tain the gates that are intended to shut off the water 
from the stand pipes when necessary, and in the rear is 
a one story addition, 32 by 21 feet outside, containing 
a masonry weir 22 by 10 feet for the purpose of meas- 
uring accurately the capacity of the pumping engines. 

(Zo be continued.) 
——_—__—_- <> —____ 
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164 QUEEN VICTORIA ST., Lonpon, E. C., 
Fune 28th, 1878. 


tools and cleanliness are generally desirable objects. 
Their patent wheel tooth cleaning machine is an ingeni- 
ous and useful tool. By suitable mechanism emery 
wheels are made to pass automatically between the 
teeth it is said at the rate of about 4,000 teeth per hour. 
These machines are all constructed on good solid frames 
and do not require any large amount of special founda- 
tion. In the vicinity of them will be found some ad- 
mirably designed machine tools by Messrs. Sharp, 
Stewart & Co. of Manchester which are more especially 
adapted to Locomotive work. They are mostly ordi- 
nary types of machines, although the little apparatus for 
cutting key ways which is shown in place as if at work on 
a locomotive axle is very neat and somewhat novel. 
Next door we find Messrs. Smith & Coventry of Man- 
chester exhibiting some well finished machines for special 
purposes among which may be mentioned their universal 
milling machine which is well worthy of study. It will 
cut rhymers, twist drills, taps, and spur, bevel and worm 
gearing, besides performing other useful operations. 
Thorne’s patent drill intended to supersede ratchet 
brace drilling is likewise exhibited. The drill is 
of somewhat ordinary construction, the novelty 
consisting in its being driven by rope gearing 
the length of which may be varied at pleasure 
by means of a weight and so enable it to be moved 
about with the greater facility. Their planing machines 
are provided with flat beds for the tables to work upon 
in place of the V grooves usually to be found in this 
cless of machine. Several of Messrs. Tange Brothers’ 
well known little engines are to be seen at work. The 
peculiar feature of these is their fewness of parts and 
compactness, the valve spindle in all cases acts as the 
plunger for the feed pumps by which means it is made 
to do double duty. The 30 HP. semi-portable engine 
exhibited by Messrs. John Fowler & Co. of Leeds, is a 
remarkably neat piece of work. It has a pair of cylin- 
ders 12° diameter and 14° stroke and the boiler is well 
proportioned. The grate area is about 16 square feet, 
and the boiler has forty tubes 3 inches diameter and is 
g .o” between the tube plates. This firm likewise here 
exhibit two traction engines, one of 6 HP.and one of 
8 HP. the latter of which was employed for about three 
months in completing the exhibition. One of Messrs. 
Aveling & Porter’s traction engines also looks as if it 
had been busy. It hasa crane jib attached which could 
not fail to be of the greatest use in building operations 
where heavy masses of stone or iron have to be dealt 
with. There are a very large number of traction and 
portable engines in the exhibition about which I hope 
to have more to say on arriving at the British Agricul- 


tural Annex. G. GRAHAM SMITH. 
——_——_ > 


REVIEW OF THE PROGRESS OF STEAM 
SHIPPING DURING THE LAST QUARTER 
OF A CENTURY.* 





Eprtor ENGINEERING News: 
PARIS EXHIBITION, 

In walking through the foreign machinery hall, it may 
be noticed that Holland, whilst exhibiting little of in- 
terest to the mechanical engineer provides a fine col- 
lection of models and drawings especially interesting 
to his confrére the civil engineer. They represent large 
span bridges, and the dutch dykes and dams which 
every engineer endeavors to find an opportunity for 
studying during some portion of his life. In English 
practice we now seldom think of employing anything 
but the most solid work for breakwaters, whereas here 
we find the fury of the waves defied by a combination of 
small stones and fascine work ; in fact the works of Hol- 
land generally may be said to be remarkable for the sim- 
plicity of the means adopted for overcoming great dif- 
ficulties and for the grandeur of the works undertaken. 
Russia and Spain have been contented, until recently, 
to supply comparatively raw materials to their neigh- 
bors, but from what we find in their respective depart- 
ments it would appear that they desire to alter this 
state of things. Spain exhibits an engine, the work- 
mansh ip of which is fair but the design is very question- 
able. The ordinary slide bars are replaced by a par- 
elle] motion and the air pumps are worked from a con- 
tinuation of one of the members of this motion past the 
centre of the bearing of a rocking shaft. This is in- 
genious, but it seems to be a long way round to arrive 
at a questionable result. Russia has really a good dis- 
play of small machine tools among which are several to- 
kens indicating that she is closely watching the doings of 
her neighbors. The Ecole Imperial Technique of Mos. 
cow, shows a surface table and its accompanying tools, as 
well as patterns and other matters connected with the 
progress of a piece of work through the various work- 
shops. Sweden exhibits a novel little 12 HP. launch 
engine with a peculiar arrangementt of valve gear in 
which only one eccentric is employed. The expansion 
link in place of being loosely hung is suspended by its 
centre between horizontal] parallel guides. The eccen- 
tric is attached to one end and the operations of start- 
ing, stopping, and reversing are effected by means of a 
lever which moves the expansion link in the horizontal 
guides. In my last letter when speaking of the United 
States, I omitted to mention thet the Northampton 
Emery Wheel Co. of Leeds, Mass. exhibit a few emery 
grinding machines. Notwithstanding that this class of 
machinery arrived at a high degree of perfection in the 
United States when comparatively unknown in England 
and on the Continent, this firm is yet your sole repre- 
sentative for this class uf machinery. In the French 
section the Société Générale des Agglomérés Magnésiens 
of Paris exhibit some heavy stones and likewise Poulot, 
and Desplanque Fils have stones and machines of va- 
rious descriptions. Messrs. Thomas, Sterne & Co. of 
Glasgow, however, have by far the largest and best as- 
sortment of these wheels and machines, Their univer- 
sal grinders carry wheels up to 36 inches in diameter 
and are useful machines for any workshop. The same 
may be said of their tool grinder in which the wheels 
are supplied with water by a small centrifugal pump 
worked by a counter shaft attached to the machine. 
The supply is taken from the pedestal which forms a 
tank and carried by means of a pipe to the front of the 
wheel, the waste-water and spray being caught by a 
tray and returned to the pedestal, so that the whole 
forms a complete tool which may be placed beside any 
lathe or other machine in a workshop where sharp 



























































BY ALFRED HOLT, M. INST. C. E. 


Continued from page 220. 

Mr. J. MCFARLANE GRAY said it had given him 
much pleasure, to listen to the Paper, because, in addi- 
tion to the high value of the statements it contained, 
it happened that, when the Author began to use com- 
pound engines, Mr. Gray, then with a Liverpool firm, 
had to see his first design carried out in the first engine 
of the firm, now known as the Holt engine. One of the 
speakers in this discussion had tried to make out that 
the Author was more of a shipowner than he was an en- 
gineer ora shipbuilder; now he would take this oppor- 
tunity to state before engineers that the Author was 
also so much of an engineer, even in points of detail, that 
the design for that first Holt engine was substantially 
complete in arrangement and proportions as it came 
from him. He thought that the forecast of probable 
further reduction in the cost of the HP. as stated by 
the Author was a very just one, and none could give 
from better information what had been the rate of im- 
provement in the past. Although he concurred in the 
Author’s views he would not say one word to take 
away from the sanguine anticipations of Admiral Selwyn 
because he thought there was really no difference be- 
tween the two. The Author, no doubt, reading the 
practical lesson contained in the experience of the “ Pro- 
pentis,” and other experiments in higher pressures, had 
concluded that doubled or quadrupled pressures were 


*From Proceedings of the Institution of Civil Engineers’ 
London, Eng. 


The Stand Pipe Tower is built entirely of granite, 
with the exception of a part of the cornice, some of the 
*‘quoins " and some of the arch stones over the doors 
and windows, which are made of a handsome blue stone 
found in the immediate vicinity, Most of the work is 
“rough ashlar,” the buttresses, window caps, etc., being 
left with *‘ quarry face,” and there is very little hammer- 
dressed stone in the building. 

The base is 21 feet square toa height of 22 feet 6 
inches, surmounted by an octagonal shaft 60 feet 6 
inches high, with a batter of half an inch per foot on 
the outside, and five-sixteenths of an inch per foot on 
the inside. The inside diameter is 15 feet 6 inches at 
the bottom and 12 feet 9 inches at the top, and it en- 
closes both stand pipes. 

Within the tower is a circular iron stairway, com- 
posed of four flights, leading to the top; the first two 
flights are each 25 feet in height, the third 21 feet 9 
inches, at the top of which and 4 feet below the top of 
the High Service Stand Pipe is a large platform with 
windows on each of the eight sides, opening upon a 
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pot for his steamers in the immediate future. If the 
higher pressures shown to be so very manageable in the 
Perkins boiler were commercially practicable, then the 
economy anticipated by Admiral Selwyn would no 
doubt result. From 20 Ibs. of coal per hour with sur- 
face condensation there should be obtained the follow- 
ing, 6, 8, 10, 12, 14 HP. at 40, 80, 160, 320, 640 Ibs. ab- 
solute pressure. The first two steps in this series are 
taken from the Paper. If in addition to the higher 
pressure there should be also an increased furnace ef- 
ficiency, giving a higher rate of evaporation per Ib. of 
fuel, then 500 Ibs. pressure might give double the pres 
ent efficiency or 16 HP. fromthe 20 Ibs of coal per hour, 
which, according to the Paper, now gave 8 HP. A 
great deal might be reasonably expected from the ar- 
rangement described by Adimiral Selwyn, and he hoped 
that the Author would turn his attention to it because 
if it was a practicable system it would then probably 
soon be fairly tested in a merchant steamer. Admiral 
Selwyn had stated that the Perkins boiler was fcund to 
contain much hydrogen when it was opened after long 
use. The decomposition of water vapor in contact with 
jron at ordinary steam temperature was a fact not so 
generally known as it ought to be to engineers. He 
had heard Professor Frankland state that this decompo- 
sition never occurred but at a temperature very much» 
above what occurred in the steam boiler. The her- 
metically-closed spaces of steam pistons after the en- 
gine had been in use a year or two, contained so much 
hydrogen that explosions to the injury of workmen had 
frequently happened. The first time he had this 
brought under his notice was about 1863, in Liverpool. 
A man boring, to put in some additional bolts fora 
junk ring, lost his sight through the gas in the piston 
exploding when it came in contact with the flame of a 
candle. Several other similar instances had been re- 
ported to him. With reference to engines not com- 
pounded, competing in economy with compound, engi- 
neers naturally looked to America where the long stroke 
single cylinder was doing good work. It had been his 
good fortune to be present, during her first trip, on 
board the “ Hudson,” a steamer of this description late- 
ly illustrated in the “ Engineer.” There were two cir- 
cumstances in connection with that vessel well worthy 
the attention of the engineers of this country. Here the 
bearings had their keeps fastened with large bolts 
having threads of a coarse pitch. When a bearing be- 
came heated an engineer was apt to slack back the nuts 
too much, and often the heating was thereby increased. 
In the “ Hudson ” and the other vessels of the same 
company the old form of gib and cutter had been re- 
tained, and one turn of the small nut at the end of the 
cutter would alter the distance of the brasses perhaps 
only 0.02 inch. The fine adjustment led to great care- 
fulness on the part of the engineer. This means of ac- 
curately setting up the brasses would be of no avail 
unless time were given to enable the engineer to try 
what was the best distance for the brasses. The owners 
studied this need, and the first trip of the “ Hudson” 
was made with only half the boilers in use. The first 
voyage it was intended should also be made with only 
half-boiler power. The object of this was to give the 
engineer time to deliberately adjust every bearing with- 
out being troubled with several hot bearings at the same 
moment and to get the engine to work without the 
slightest thump. The engineer of the company, Mr. 
John Baird, a gentleman who was most willing to give 
every opportunity for inspecting the engines to engineers 
from this country, explained to him that their company, 
the Cromwell Line, never hurried them in getting up the 
speed. They knew the speed would be the greater 
when they did get it if it took six months with reduced 
boiler power to enable them safely to get up to it. How 
Strange it would seem in this country if an Atlantic 
steamer intended to beat all others in speed, should be 
sent several voyages with her boilers not all in use, and 
her first voyage with only half-boiler power! It might, 
however, be a wise course to follow, and it would lead 
to the saving of thousands of pounds in repairs. It was 
not only that the bearings were scrupulously cared for 
after they were in the steamer, they were finished in the 
lathe with even greater care. Every bearing of the 
crank shaft was finished absolutely true with the corun- 
dum wheel, and this was carried out to exactly the same 
degree of accuracy as was their practice with the rollers 
for paper mills, He spoke according to what he had 
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seen and tested at the works at Wilmington, where the 
engine of the “ Hudson” was made. In the course of 
this discussion, Mr. Froude’s conclusions on the ratio 
of useful eflect obtained had been referred to. In the 
sense in which “* work " was understood in mechanics, 
there was really no useful result whatever obtained from 
the marine engine, and there was therefore no fraction 
of the power applied which was absolutely unassailable 
for increased economy. Mr. Froude had shown how 
great was the loss by friction in the moving parts of the 
engine, and the American engineers seemed fully to ap- 
preciate that fact, and to be taking the best way of re- 
ducing that element of loss. In the principle of the.en- 
gine he thought the American single engine for the 
screw propeller inferior to the English compound en- 
gine. He formed this opinion from examining the dia- 
grams taken from the ‘“* Hudson’s "engine. The excel- 
lent result undoubtedly obtained was, he believed, in a 
measure due to the diminution of loss by friction in the 
engine by greateraccuracy of workmanship and extrava- 
gant carefulness in working. The Author had spoken 
disparagingly of steam jackets and indicator diagrams. 


Steam jackets ought not to be indiscriminately dealt 


with as if all were under the same conditions. About 
twelve years ago in Liverpool] an assistant of the Author 


and himself received from the manager of the works of 
Gebruder Sulzer, otf Wintherthur, a careful statement 
of results obtained from an elaborate series of experi- 
The 
pith of the conclusions was that up to four expansions 
in one cylinder a steam jacket was of no advantage. 
When the multiple of expansion exceeded 4 the advan- 
Asin the Au- 
thor’s steamers the expansion in one cylinder did not 


ments made to settle the steam jacket question. 


tage of a steam jacket became apparent. 
exceed the ratio 4, 


ence. 


seldom met with any one who understood them. 


point in the stroke. 
the diagrams. 


vation. 


et might possibly become : real evil. 


and even almost watertight under hydraulic test. 


wider. 


inch open at the middle. 


gineers and shipowners. 


I 


eer who desired to make the most of his materials. 


our Board of Trade. 


our Board ot Trade for the same pressure. 


might be thought that this explained that fact. 


this experimental reduction did 
not seem to be interfered with by the Author’s expeti- 
Indicator diagrams must also be treated dis- 
criminately ; he had implicit faith in diagrams, but he 
He 
had questioned hundreds of engineers on diagrams, but 
he had seldom found one who could read off from a set 
of cards what the effective pressure was at any marked 
This state of knowledge perhaps 
accounted for the Jittle faith some engineers placed in 
A valuable illustration of the useful- 
ness of diagrams had frequeatly come under his obser- 
Some of these also revealed how a steam jack- 
In the complica- 
ted castings of which jacketed cylinders sometimes 
consisted, a core plug was perhaps left out; or a con- 
traction crack might exist which, when the cylinder was 
examined, might be so close that it was invisible, and 
if 
such a crack occurred in the division between the steam 
jacket and steam ports the current of steam soon cut it 
He had seen such a crack about twenty inches 
in length widened by the erosive action of the leaking 
steam, at the end of five or six years, to be about \ 
The diagram revealed the 
existence of this leak and indicated its locality. About 
boiler strength, the Author had been very severe upon 
the Board of Trade, and he had op a former occasion in 
a printed Paper, compared the practice in America with 
the pressures allowed by the Boaid of Trade, to show 
that the restrictions of the Board were oppressive to en- 
Mr. Gray confessed to sym- 
pathising heartily with the Author and with every engin- 


must be evident, however, that the feeling expressed in 
this discussion very much preponderated towards the 
stringent inspection authorized by the Board of Trade. 
In America, also, he wag astonished to find that the 
engineers of eminence on the East Coast were almost 
all in favor of the proportion of strength prescribed by 
In the Western States the boilers 
were much lighter than ours, but the boilers now ma- 
king on the East Coast for pressures, equal to those in 
use here, were substantially what would be passed by 
Some of 
these boilers had to pass also in this country, and it 
The 
war vessels, however, could not be meant to pass our 
Board of Trade inspection, and the eight vessels of the 
‘*Swatara” class, each with ten boilers for 80 Ibs. 
pressure, had these boilers, substantially, just what 
would be allowed 80 lbs. pressure in this country. This 





| 


| Statement was made upon personal inspection of these 


| boilers in course of construction. 
Mr. HOLT, in reply, said he-could at least claim for 
| his Paper the merit of having provoked a very interesting 
Mr. Samuda had taken him to task for not 
| having given honour where honour was due, and men 
| tioned the name of Mr. Brunel. 


discussion. 


He desired to give a 
fuir meed of honour to every one who had earned an 
honourable place in this great though unnoticed revo- 
| Jution, and if he had failed to do so he wished to make 
amends. He thought it would be a fitting thing for 
the Institution to have a record made before the facts 
were forgotten, for there were many persons who ren- 
dered marked assistance, and whose names were seldom 
mentioned. Whether the compound engine could be 
traced back to Hall of Dartford he did not know, but 
he thought it probable that it could be so traced through 
the various steps of Elder and Hick, who competed 
with Hall, at an early date, for the manufacture of com- 
pound engines for land purposes at Barcelona. Nor 
should the name of Arthur Woolf be forgotten, who 






euunciated the principle as early as the beginning of the 
century. Mr. Brunel deserved great praise, if only for 
the “* Great built vessel, 


which he made an excellent experiment with the screw, 





Britain,” an admirably in 






at a time when it was much wanted; but with regard 
to the “Great Eastern,” he thought size was her chief 
peculiarity, and that there was not so much to learn 
from Considering Mr 


Brunel’s genius and the flow of capital his designs at-, 







her as from other vessels. 






tracted, his only wonder was that she was so small. 





At the request of several speakers, and not that he 





claimed for it any peculiar merit, he would now brietly 





allude to his own practice. When compelled to greater 





economy in fuel, he noticed that in many places the 





sin, le engine was employed with absolute satisfaction ; 





that in cotton mills, where regular turning was more 
necessary than in any other case, the single engine was 
frequently used. 






He had also observed that in America 
it was almost invariably used, and he accordingly re- 
solved to try it. 






His first idea was economy of cost and 
lie 
had fewer parts, and fewer expensive and dangerous 
parts, the crank shaft particularly was much simplified. 
He apprehended at first some difficulty in handling and 





space, and he believed that he gained in both. 



















some risk of collision from not being able to reverse the 
engine when required; but every apprehension of that 
sort had turned out groundless, and having now had 
considerable experience with the single engine, and 
moderate experience with a double one, he thought that 
the former was rather more handy than the latter. Al- 
lusion had been made to a probable irregularity of mo- 
tion owing to the force exerted by the engine at one 
part of its stroke being about one-third greater than the 
average force. 
















































































That was so, scientifically, but he had 
never been able to perceive it, and he believed that the 
single engine turned the screw as regularly as the dou- 
ble engine. 
































He made that statement after having 
He 
had always aimed at as long a stroke as possible, and a 
fair speed of piston, say from 400 to 500 feet per min- 
ute, according to circumstances, and light, strong, 
moderate-sized parts. He believed that a great dea) of 
the power that was lost, and which loss found no ex- 
pression in the indicator diagram, resulted from the 
great weight of the parts. He had been led to that 
conclusion by a simple experirnjent. If any one would 
take a heavy dumbbell in his hand, and try to work it 
quickly backwards and forwards, he would find that 
there was an enormous expenditure of power, and he 
concluded the same was true of engines. 











watched them both attentively for a long period. 
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He had been 
told that in some large steamers there were pistons 110 

















or 120 inches in diameter, weighing nearly 9 tons, with 











piston rods, cross-heads, connecting rods, and other 
parts attached to them weighing altogether as much as 
15 tons. 

















Imagine a small locomotive in weight the 











equivalent of such a mass, brought to rest from a speed 
of 8 miles an hour in a space of 2 feet, and this repeated 
every half second. He imagined that by any one rid- 
ing on it the process would be called a series of rather 
severe collisions. He could not but think that an en- 
ormous quantity of power was expended in this way, 
and he had accordingly aimed at lightening and strength- 
ening the moving parts to the utmost. He had not 
aimed at extreme expansion, because it involved large 
parts. From 5 to7 times was the expansion he had 
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adopted with 70 Ibs. pressure of steam. His engines 
were furnished with a fly wheel, which was a very use- 
ful adjunct, even to a double engine. 





been apprehended from the use of high-pressure steam | | He had noticed that one of 
in the working parts. 
had proved a difficult thing to get over. 
for the high-pressure engine with success plug piston | | lightly for the future. 
valves —simple plugs moving up and down, which were | boilers, and might say that 
very nearly tight. 
diagram much leakage; they certainly required no pow- | 
er; and there was no liability to the cutting which often 


took place on high-pressure valve faces. 
} 


were from 1,900 to 2,300 tons, about 9 beams in length, | small an amount of fuel he was often able to do the 
Ter whole of his oe in er Mr. Merrifield, in 


with a depth of a little less than 34 of the beam. 


were finely modelled and lightly rigged. They were all| commenting on the statement that carelessness about 
| in the China trade, and he believed his was the longest | further coal saving was coming over shipowners, said 
Damage had | voyage in the world, being from 22,000 to 23,000 miles. | that probably Mr. Holt was like the rich man who did 





July 18, 1878. 





them during a China voy- | not care about the quantity of bread consumed in his 


It had often occurred, and it| age had had her sails set only seven hours,which caused | household. He denied the application of the simile ; 
He had used | him to conclude that he might safely rig his vessel | but if he, on the longest voyage in the world, was be- 
He had always provided ample | ginning to forget the coal bill and direct his attention 


he had never over-boilered | rather to other disbursements, it would only be natural 


He could not detect on the indicator | or under-masted a ship. He obtained a speed of about | that shipowners engaged on shorter voyages should be 
9% knots from a consumption of from 14 to 17 tons of | more careless still. 
coal per day on a voyage involving about one hundred | apparent that shipowners were now thinking less of 
His ships | days’ steaming, and in consequence of consuming so | coal consumption than they did oaly a few years ago, 


Anyway the fact was becoming 


(To be Continued. ) 





RETAINING WALLS. 
BY GRAHAM SMITH. 


Past President of the Liverpool Engineering Society, Late Resident mogponer on the Restora- 
tion of the Liverpool Landing Stages destroyed by fire August, 1871 


5 (Concluded from page 223.) 


ADDENDA. 

It is a well established rule that one seldom does much either for 
himself or the good of the community who relies to a large extent 
on friends for assistance. _ It is a trite but equally true saying, that 
“exceptions prove the rule,” and the author has much pleasure in 
testifying to the kindness of his friends by now giving the follow- 
ing original investigation relating to retaining w alls which were 
made for him as the spontaneous work of friendship. 


SURCHARGED WALLS. 
POSITION OF 
By Mr. 


CENTRE OF PRESSURE. 
Stud. Inst., C. E 
wall; 
surcharge; @ equal angle made by line 
of rupture with horizontal; and @ 
equal angle made by surcharge with 
the horizontal. 

Bisect d # in 6 and join 6f. On line 
bf take dg equal to % 4f, then g is the 
centre of gravity of ‘the prism of earth 
tending to overturn the wall. 

From g draw ge vertically, cutting 
the line of rupture in the point e, and 
through e draw e A, horizontally cut- 
ting d@ & in A, which point is then 
(Mechanics) the centre of pressure. 
Produce d & to meet horizontal fin L. 
Then because the triangles d A e, d L 

J are similar (Euclid VI., 4). 

Therefore d A: dL:: de: df, 

and the triangle d f 6, e f g being 


similar; 
Therefore de : Ate. ; bg : of; 
ThereforedA: dL: :6g¢ : Of; 
But 6 g is by construction 4 b s 
Therefore d A = YydL= % (A+ HW). 

The author after searching the engineering and mathematical 
works within reach was unable to find a simple mathematical or 
geometrical proof that the “line of rupture” bisects the angle made 
by the “line of repose ’ > and a vertical. Professor H. T. Bov ey, of 
McGill University, Montreal, and Fellow of Queen’s College, 
Cambridge, came to his assistance with the following demonstra- 
tion which is well within the mathematical capabilities of average 
engineering students. Owing to the absence of Mr. Bovey from 
England he has not had an opportunity of revising the proofs, the 
author i is therefore alone responsible for the form in which it is now 
published and for any errors of omission or commission. The ex- 
‘ sin @ —Hecosa., 

—is at once 
“sin a - cos @ 
reducible to that given by Professor Moseley in his work on “ En- 
gineering and Architecture ” for the pressure against a vertical 
wall, w hich i is P = % m x* tan 7 cot (¢ + 9) where “: equals the 
unit of weight of the “material of which the bank is composed; 
the height ‘of the w all; @ angle of repose; and 7 the angle which 
the line of rupture makes with the vertical. 

In finding the maximum value of P, it is at once seen that the 
only vari ble on the right hand side of this expression iss. Itis 
therefore necessary to find when the expression tan z cot (¢ + 9) 
is a Maximum. 

Take any line A B, and on it describe a semicircle. 


Arthur Hurtzg, 


Referring to Fig. 3:—Let & equal height of a 
Fig. 3. 











pression given in the paper R, = 


Make the 


angle B A C equal to ¢. and the angle C A D equal to z; and let 
the lines A C, A D cut the circumference of the semi-circle in the 
points C and D respectively. 

Bisect the arc A C in E and draw the lines E B and D B cutting 
the line A C in the points O and G respectively. 

Draw D F parallel to A C, meeting the line ‘E B in the point F, 


H that of| 


Then nen A D Bis an angle in a semicircle it is a right an- 


gle. Therefore tan z =P eand cot (¢ + \=Te Then tan Z cot 
DG AD _ 
(¢+9)= AD DB= «i Because D F is by construction par- 
DG FO 


allel to G O, therefore DB =FB°? and since, if the same quantity 


be added to both numerator and denominator of a fraction less than 


7 


unity, its value 1s always increased, FB will be a maximum when 
| F coincides with E.* Then A D must coincide with A E, and the 
Fig. 4. 








value of ¢, which makes tan z cot (¢ + 9) a maximum, is E A C. 
The arc E A being equal to the arc E C the angleE AC,E BA 
on equal segments of the same circle are equal to one another; but 
EAC+CAB+EBA = 90°. 

Therefore i = 90° —i— @ 

and 27= 90° —@ 
The “ line of rupture” is therefore shown to bisect the angle be- 
tween the “ dine of repose” and vertical. 

In the foregoing investigation it was shown that the formule ad- 
vanced in the paper are in accordance with those of Professor 
Mosely, and the author is now indebted to Mr. M. E. Yeatman, 
M.A., Cantab., for pointing out that Professor Rankine’s formula 
for the pressure of a ee with a horizontal surface, given at page 
324 of his work entitled “ Civil Engineering,” is likewise identical 





with 
Bi St WCB asic be caw aes vccvcesdenwsseQhi) 
The formula referred to is— 
Pp _ wx I —sing 
2 to sin @ 
P is equal to 2 a—90°; sin @ equals sin (2 a — go°) 
therefore sin 9 = — cos 2a. 
Substituting this value of sin 9 the formula becomes 
Ot os wa I -+ cos 2 a 
2 1—cos2a 
and since cos 2 @ is equal to 2 cos "a — 1 and also to 1—2 sin *a 


pw cos* a 
2 sin’a 


x -= cot *a 
x | If the notation employed in the paper be substituted this will be- 
2 


come R, = 





cot *a, which is the expression (III.) given in the 


paper, and which was deduced from R, = W cot a (II.) 

It is satisfactory to find results worked out in different ways 
proving on investigation to be identical. The author has employed 
the mode of reasoning followed in the 2 y in preference to Ran- 
kine’s system of conjugate pressures, as he considers it to be more 
easily understood and to appeal more directly to ordinary intelli- 
gence. 





FO 


*By bisecting the arc A C in the point E the value of the 4atio FB is greater 


for that position of the line E B than it is for any other, as may be at once de- 
monstrated, 
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“BY THEIR WORKS YE SHALL KNOW 
THEM.” 





Every construction, whether large or small, should 
be the criterion by which we might estimate the 


skill and ability of the builder. No engineer, | 


while regarding the best interests of himself and 


of his profession, can afford, at any time, to do} 


other than his best work, and he should honor 
both. 

The charlatan can produce only insecure or ex- 
travagant structures, excepting when guided by 
fortuitous chance. The engineer can and should 
make the greatest contrast between his and all pre- 
tenders’ labor. Let the builder be who he may, 
if any structure be poorly designed and unskil- 
fully done it is in no wise better than the empiric’s 
work; and the engineer is deserving of no higher 
recognition. 

It is not in elaborateness of detail or in immen- 
sity of structure that true engineering skill is 
shown, but it is in the placing the best available 
material in the best possible position. The expe- 
rienced eye can detect this skill in the designing 
and construction of a road culvert as tully as in 
the Douro viaduct. Not what we do, but how we 
do it, makes the vast difference between the false 
and the true. 

We are led to these remarks by having seen the 
erection of a reservoir wall, under the direction of 
an engineer, who, we know, can do good work; 
but the use of a highly permeable limestone,where 
a better material was obtainable, and rubble ma- 
sonry where well bonded ashlar should be, did not 
speak much of skill. There is far more ot this 
“well enough” work than there should be. It is 
seen in our bridges, on our railroads, in the details 
of our water works construction everywhere. 

There are many works in our land to which we 
look with just pride, and some are not the most 
imposing; but there are also many deserving only 
of the most adverse criticism and condemnation. 
No small number of these last are the productions 
of skilled engineers, into whose labors too much 
of “sham ” has been permitted toenter. The truly 
emulous in our profession will fully examine and 
commend every detail of their work before it enters 
upon its office. The careless and irresponsible 


only will accept the “sham”; and these people,: 


be their unused powers ever so great, deserve no 
other placing than with quacks and charlatans. 
They are true associates. 

Every engineering structure, let its office be of 
major or minor importance, should fill its designed 
purpose as completely as does that grand monu- 
ment of Herrara’s skill, the reservoir of Alicante. 
If permanency be the thing sought, it should be 
the thing secured. If economy must govern, and 
it should, let us not mistake the word for scanti- 
ness. 

Many failures result in minor structures, to 
which we give little heed, regarding them as of no 
importance, but they should reflect as much upon 
the designer and builder as a greater failure would. 
The false ought never to be measured small. The 
engineer should see no intermediate between the 
good and the bad. 

We aim to produce better work among our engi- 
neers, not with the careful few, but with the careless 
many. With this object in view we shall always de- 
nounce imperfect designing, loose calculation, sham 
erection and careless supervision, shown by anyone, 
as we denounce any quackery. This must be done 
that charlatanism may move alone, within a well 
marked limit. If we deserve the name of true we 
must, under every circumstance, do our best work. 





THE HOLLY SUIT. 





DECISION OF THE U. 8. CIRCUIT COURT IN THE CASE. 


Some months ago we publishéd a short clipping 
from an exchange respecting the validity of the 
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Holly Patent in the Direct Pumping System of | States as rules of practice for the Courts of Equity 
Water Supply, which is used by the Holly Manu- of the United States. 
tacturing Company; the interest that was at once |, Third—That an injunction issue out of and un- 
manifested proved the importance of the subject, | der the seal of this Court against the said defendant, 
ae >;}commanding it, its attorneys, agents, workmen‘ 
|} and we felt it incumbent upon us to watch the | officers, servants, and employees, to desist from 
matter for further developments. It is affirmed | making, using, or vending any system of water 
| by some parties that Holly cannot claim a patent | WTS whereby the water is pumped directly into 
| the water mains, the apparatus for that purpose 
| being supplied with contrivances like or substan 
tially like those shown and described in said re-is- 
sued Letters Patent by which the pressure within 
We leave to those who are vitally interested in | the mains may be preserved in a great degree uni 
| the merits of this case, the closer investigation | '°™ sufficiently so for practical purposes, or 


: Je : whereby it may be increased, or diminished, at 
into the validity of the Holly patents, but the fol- | pleasure, or from in any manner infringing upon 
lowing decision of the U. 8. Court, which we clip | or violating any right or privilege granted or se 
from an exchange, is the latest information on the | Cured to the complainant by the said re-issued 


e ° atte Dertien 

subject which has come to hand: Le — Patent. . 

aw Meg 7 ao Fourth—That the parties and master may apply 
In the Circuit Court of the United States for the | upon due notice to this Court upon the foot of this 


District of Indiana. 
May term, 1878. 


in the process of Direct Pumping, nor upon the 
“ Regulator,” or device which he employs for con- 
trolling the pressure on the supply pipes. 








recall, for such other and further order of instruc 
tion as may be necessary. 
UNITED STATES OF AMERICA, } 
Disrrict OF INDIANA. a 
I, W. P. Fishback, Cierk of the Circuit Court of 
the United States, for the District of Indiana, do 
certify that the above is a full and true copy of an 
order entered in the above entitled cause, on the 
3d day of June, A. D. 1878. 
Witness my hand and the seal of the said Circuit 
Court of the United States, for 
SEAL the District of Indiana, this 13th 
day of June, 1878. 


W. P. Fisnpack, Clerk 




































June 3, A. D. 1878. 

Before Hon. Thomas Drummond, Judge. 

(3544) 
Birdsill Holly, 
v8. » Chancery. 
Union City, Ind. 

This case having been brought on to be finally 
heard on the pleadings and proofs at the November 
term of this court, 1876, before their honors, Judge 
Drummond and Judge Gresham, holding the said 
term of court, and having been fully argued by J. 
E. Hatch, Esq., and George Harding, Esq., for 
the complainant, and by L. L, Leggett, Esq., and 
M. D. Leggett, for the defendant, and the case hav- 
ing been submitted on the oral arguments of the 
said counsel and written briefs filed at the same 
time, and due deliberation having been thereon 
had, this court finds: 

First—That the letters patent granted Birdsill 
Holly of Lockport, N. Y., March 2d, 1867, re- 
issued Aug. 2d, 1870, and again re-issued Nov. 5th, 
1872, which said re-issue was numbered 5,132, on 
the first claim of which the present suit is founded 
are good and valid in law so far as relates to the 
first claim thereof, when said first claim is limited 
to the device described in the said re-issued letters 
patent, and its substantial equivalents; that the 
said re-issue is for the same invention as the origin- 
al patent, and that the method of supplying a city 
with water, the first claim of the said re-issue is the 
invention of the said Holly, and that the said claim 
is not anticipated by any of the prior patents, and 
uses pleaded in the case, and that the title to said 
re-issued patent is in said Holly. 

Second—That the defendant by its uses within 
the jurisdiction of this court, in connection with 
its water pumping machinery, of the device shown 
and set forth in “ Exhibit Union City Regulator” 
has infringed the said re-issued letters patent, and 
violated the rights of the said Holly, as secured 
by the first claim of said re-issued letters patent No. 
5,132, and it is therefore ordered, adjudged and de- 
creed, and this court, by virtue of the power therein 
vested, doth order, adjudge, and decree: 

First—That the complainant do recover of the 
said defendant the profits, gains and advantages 
that have arisen or accrued to said defendant from 
the use between the date of which the said re-issued 
patent and entry of this decree, of the said system 
of water works, described in said claim, as well as 
the damages that have resulted to complainant, by 
reason of the said unlawful use. 

Second—That an account of the said profits and 
of said damages be taken and stated and reported to 
this coutt, by W. P. Fishback, Esq., who is hereby 
appointed special master, commissioned for that 
purpose, and that the defendant, by its officers, ap- 
pear before the said master from time to time, on 
notification from him, and under his direction, and 
that the attorneys, agents, servants, and employees 
of the said defendant appear before the said master, 
from time to time, as he may direct, and that the 
complainants may examine, the said officers, em- 
ployees, agents, attorneys, and servants of the said 
defendant, under oath, as to the several matters 

nding on the said referance, and that the said 
defendant by its officers, produce before the master, 
on oath, all such deeds, contracts, specifications, 
papers, writings, and books, as the said master 
shall direct, that are in their custody, or under their 
control, or subject to their order, and that relate in 
any manner to the said matters, shall be pending 
before the said master, and that the said master 
have all the authority and power conferred upon 
masters in like cases, by the 77th and 78th rules 
prescribed by the Supreme Court of the United 


This is a good time to refer to the question of 
one of our correspondents, relating to the size of 
house drains (page 115,ante). In this country the 
answer 1s yet a disputed one. We are informed 
however, that among English engineers the com 
mon practice is large drains. Experience has 
proved to them that constant stoppages are occur- 
ing from rags, pieces of paper, the accumulation of 
kitchen grease, ana other adventitious causes, in the 
small sizes. The sizes now practically used are six 
inches for a small house, and nine or twelve inches 
for a large one. 





OvR note on page 218, ante, relating to the pro- 
jected St. Louis, Mich., Water Works, has attracted 
the attention we hoped it would. We have no 
patience with pseudvu-engineering. 

It seems the primary design of the municipal 
authorities was to purchase a steam fire-engine. 
Two agents, representing rival manufacturers, ap- 
peared and extolled the merits of their respective 
machines. While the discussion was in progress, 
the scheme of which we have betore spoken was 
presented, the cost to be but about one-half of that 
of a steam fire engine. 

We understand the project is fast assuming tangi- 
ble form. It is very probable that the original 
plan will be materially changed, increasing the 
cost. If the first plan be carried out, but about 7- 
horse power can be made useful at any hydrant 
producing but one good 80 feet jet. A discharge of 
over 200 gallons per minute is necessary to do this 








THE construction of good sewers is of first im 
portance in these days. The attention of city en- 
gineers is especially called that way. The out- 
break of the yellow fever in Brooklyn, and divers 
filth-generated diseases in other localities, make an 
inquiry into the sanitary condition of our cities an 
imperative necessity. 

In the constructiou of small sewers, vitrified clay 
tile isvery extensively used. Great attention should 
be paid to the quality of the material. The most 
impermeable materials, other conditions being 
good, should be selected, or an elongated cess-pool 
might result. 

Some of the vitrified tile has proved admirably 
adapted for small sewers, while others, less care- 
fully constructed, has proved worthless. Every En- 
gineer should test the quality of the pipe he pur- 
poses using, relying little upon the assertions of 
the manufacturer’s agents. A few days since, we 
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tested a fair specimen of a much extolled cement 

pipe, and found it to have a “ratio of absorption” 
1 

of ts 


poses. 


Such pipe is wholly unfit for sewer pur- 











A serres of articles on “English Industries and 


American Competition ” was begun in Engineering, | 


issue of the 5th inst. They promise to be of vital 
interest to both English and American mechanics. 
Within a few years Englishmen have observed that 
the results of American industries are fairly com- 
peting with their productions, and a conviction is 
reached that here their most pronounced rival is 
developing. 
tion has begun, relating to the peculiarities con- 
nected with our industries; and we may be sure 
that that people, who profited so largely by the 
Exhibitions of 1851 and 1853, will not fail to be 
benefited by those of 1876 and 1878. 

We must not permit ourself sufficiently to ignore 
the manifest awakening observable upon the other 
side of the Atlantic. 
is doing there; and be prepared to take all honor- 
able advantage. With European arousal must 
come a sharper competition. If English conserva- 
tism imbibes some of the American radicalism, the 
supremacy upon which we now have so firm a hold 
may become hard to retain. While we do not an- 
ticipate any very adverse result, we know that 
earnest thought and constant striving must always 
attend us. We must not rely too much upon that 
“common inventive faculty” which too many of 
Profound 
study, careful selection and skilled workmanship 


us regard as an American prerogative. 


are the elements upon which our success must most 
depend. 

Ex-Secretary Boutwell’s address on “ Mechanical 
Progress,” delivered before the Worcester (Mass.) 
Institute, the 10th inst., is highly worthy of peru- 
sal in this connection. 





We publish this week an account of the process 
of gauging, water at Lowell, Mass., from the pen of 
Mr. Francis, the well known Hydraulic Engineer, 
who for 30 years has been in charge of the Water 
Power at that place and who besides attending to 
the important office duties devolving on him, has 
found time to give to the profession the result of 
years of careful experiment and observation in Hy- 
draulic Science his celebrated work entitled, “ Low- 
cll Hydraulic Experiments on Hydraulic Motors, 
on the Flow of Water over Weirs, and in Canals of 
Uniform Rectangular section and of Short Lengths 
made at Lowell, Mass.” 1 vol., 4to, Cloth, sold at 
$15.00. 

We may add here that the photograph of the 
measuring flume taken at Lowell on the 21st, and 
which has already been referred to, helps very 
greatly to explain the process of gauging as 
described by Mr. Francis. The price of the photo- 
graph is One Dollar. 





GUAGING WATER POWER AT LOWELL, 
MASS. 


BY JAS. B. FRANCIS, 


Agent and Engineer for ‘ Proprietors of Locks and Canals on 
Merrimack River,” 





[Written for ENGINEERING News]. 


The members of the American Society of Civil En- 
gineers who visited Lowell June 21, 1878, witnessed 
the operation of gauging the quantity of water drawn 
by the Merrimack Mill Co., the largest manufacturing 
establishment in Lowell, from a canal or head race 
belonging to the Proprietors of Locks and Canals on 
Merrimack River, the lessors of the water power. 

One hundred feet in length of the rectangular canal 
leading to the mill yard is lined on the bottom and 
sides with plank, which forms the measuring flume. 
The.velocity in this flume is ascertained at numerous 
points in the width by means of floats ; these floats are 
tin tubes loaded at one end with lead, so that they 
float vertically, the lower ends just clearing the plank 
bottom; in this measurement the mean depth of the 


A thorough and extended investiga- | 


We must note keenly what | 
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| water was 10.056 feet ; the mean depth of immersion of 
| the tubular floats was 9.850 feet; the difference 0.206 
| feet, is the mean distance between the bottom of the 
| floats and the floor of the flume. This fic or is not per- 
fectly horizontal, otherwise the floats might have been 
immersed a Jittle deeper, the intention being to sink 
them to within about one inch of the highest parts of 
the floor. The floats or tubes, are put in from a bridge 
at the extreme upper end of the flume and abandoned 
to the current. Twenty feet below the upper end a timber 
is placed across the flume just above the surface of the 
water, the upstream side of this timber is in a vertical 
plane, and forms the “pfer transit for ascertaining the 
velocity of the float ; eighty feet down-stream is another 
| similar timber forming the lower transit; the time the 
| tube is in passing the eighty feet is noted by means of a 


| 





| stop watch, from which its velocity is deduced. 

The transit faces of these timbers are graduated into 
| feet, and the points where the tubes pass them are 
noted. : 

In the measurement we are describing, thirty-two 
observations for velocity were made, the distance from 
the sides of the flume at which the floats passed each 
transit being also noted. A diagram is made of thes 
observations, the distances from the side of the flume 
being the abscissas and the observed velocities the or- 
dinates; a mean curve is drawn from which the mean 
velocity is deduced. 


This mean velocity is, however, not necessarily 
the mean velocity of the water in the flume,. al- 
though obviously, not far from it. The tubes do not 
extend quite to the bottom of the flume, and if they 
give the true mean velocity for the depth to which they 
extend, there is a stratum below the bottom of the 
tubes moving slower than the parts above, which has 
not influenced their velocity, and, consequently, the 
mean velocity of the tubes as depending on this would 





be faster than the mean for the whole dep:h of the 


stream. 

On the other hand, it has been observed that floating 
bodies often move a little more rapidly than the stream 
in which they are floating. To determine the correc- 
tion to be applied to measureménts made with loaded 


tubes as above described, in 1556 an extensive series of 


experiments was made at Lowell in which the water 
flowing through a measuring flume was gauged by 
means of loaded tubes, and the same water was subse- 
quently gauged at a weir and a formula for the coeffic- 
ient of correction of the measurement in the flume was 
arrived at. The formula is 
C=1-—0.116( yD — 0.1). 

In which C is the multiplier of the quantity deduced 
from the mean velocity of the tubes to give the real 
quantity passing the flume, and D is the difference 
between the mean depth of the water in the flume and 
the depth to which the tube is immersed, divided by 
the depth of the water in the flume. 

These experiments are fully described in the 2d ed- 
dition of ‘‘ Lowell Hydraulic Experiments.” 

In the gauge above described 


and C = 0.9952 
The mean velocity deduced as above from the observa- 
tions with the loaded tubes is 2.399 ft. per second, the 
width of the flume is 48.430 feet, and the mean depth 
being 10.056 feet, the sectional area is 48.430x10.056 = 
487.012 sq. feet. The quantity by the tube measure- 
ment is 487.012x2.399 = 1168.342 cubic ft. per second. 
Applying the correction, we have for the corrected 
quantity 

1168.342x0.99£2 = 1162.734 cubic ft. per second. 

The whole of this quantity was not drawn by the 
Merrimack Mill Co., part of it was drawn at a small 
grist mill; this was gauged by the opening of the gate 
of the water wheel for which tables have been computed, 
the quantity at this time being 69.42 cubic ft. per sec- 
ond. 

Another part was diverted to supply other mills ; 
this was gauged at a weir and amounted to 430.36 cu. 
ft. per second. 

Total quantity diverted, 499.78 cubic ft. per second. 

This quantity deducted from the quantity gauged in 
the measuring flume, leaves for the quantity drawn by 
the Merrimack Mill Co., at this time, 

1162.734 — 499-78 = 662.954 cubic ft. per second. 











a <———— 


DESCRIPTION OF THE LOWELL WATER POWER, 


The water power furnished by the Merrimack River 
at Lowell is produced by Pawtucket Falls, at the head 
of which is a masonry dam about 1100 feet in length, 

The water is carried into the city by two principal 
canals. Pawtucket canal, built originally in 1792, for 
purposes of navigation and enlarged in 1822 for the 
purpose of carrying water for power; this canal is about 
two miles in length, and contains five locks which are 
now but little used, the railroads having diverted most 
of the traffic. 

This canal is about eighty feet wide and ten feet 
deep, with walled sides. 

The Northern Canal was completed in 1847 and is 
about one mile in length, one hundred feet wide and 
sixteen feet deep, with walled sides, and was excavated 
mostly through rock. 

There are also numerous branch canals of smaller 
size. ; 

These works were constructed and are now owned 
by the proprietors « f the Locks and Canals on the Mer- 
rimack River, the original corporation created in 1792 
for the purpose of improving the navigation of the river, 
and now with enlarged powers, the controllers of the 
large water power furnished by the river at Lowell. 

The entire fall in favorable stages of the river is 
about thirty-six feet, of which about thirty-four feet is 
available. 

The power is leased to nine large manufacturing cor- 
porations having an aggregate capital of $14,350,000. 

The goods manufactured are largely cottons of vari- 
ous descriptions, employing about 5.700 males and 
9,200 females. 

The power is leased in ‘“‘ Mill Powers,” a unit orig- 
inally adopted as being the power required to drive a 
certain mill containing 3,584 spindles. 

The quantity of water constituting a mill power 
varies with the fall, the standard being twenty-five cubic 
feet per second on thirty feet fall, which will give from 
sixty to sixty-five horse power, depending on the per- 
fection of the water wheels and other arrangements for 
utilizing it. 

The number of mill powers leased is 139.37. This 
is called the ‘‘Permanent Power,” and exists at all 
times, each manufacturing company having a definite 
number of mill powers which they are entitled to use at 
all seasons, for fifteen hours per day, between 5 A. M. 
and 3 P. M. Besides this there is a large amount of * Sur- 
plus Power,” that is, power which cannot be furnished 
at all seasons, and remains the property of the Water 
Power Company; practically, however, it is rare that 
there is not some surplus power. 

The Water Power Company let portions of this to 
the manufacturing companies, subject to be limited in 
amount or entirely cut off in low stages of the river, the 
rent paid being in proportion to the length of time it is 
used and the amount. 

To ascertain the amount of rent to be paid under 

these arrangements and to insure the proper distribu- 
tion of the “ permanent powers ” a daily account is kept 
of the quantity of water drawn by each of the manufac- 
turing corporations who habitually use any of the sur- 
plus. 
This requires a great amount of gauging which is 
done by a permanent corps of Hydraulic Engineers and 
Assistants, and has led to the experiments recorded in 
“Lowell Hydraulic Experiments,” published by Van 
Nostrand, ii which is described some of the more im- 
portant processes which have been worked out at Low- 
ell, in order to carry out their system of distribution 
among the different establishments. 





REGULATIONS. 


Under which the surplus Water Power furnished by 
Merrimack River, at Lowell, is permitted to be used by 
the several Companies holding Mill Powers under the 
Indentures of December 1, 1853, as amended, by the 
Directors of the Proprietors of the Locks and Canals 
on Merrimack River, November 5, 1874; to take effect 
from October 1, 1874, when the Ten-hour Law went 
into operation ; and further amended January 7, 1875. 

1. Any company who shall use any of such surplus 
power, but to an extent not exceeding forty per 
cent. of the whole number of permanent powers that 
such company is now entitled to use, shall pay therefor 
as a contribution towards the annual expenditures of 
said Proprietors, ve Dollars per Mill Power per day. 
for the time that each powei# or part thereof, shall be 
used. 


2. In order to restrain the use of such surplus power, 
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of water over the amount granted to them by the said 
indentures, or to impair the right of said proprietors or 
their directors, to take any other steps to prevent the 
use of any excess, by any summary action or other- 
wise. 

4. The Engineer of said Proprietors shall make quar- 
terly reports commencing on the first day of October, 
1859, of the quantity of such surplus power used by 
each company, to the treasurer of the said Proprietors, 
who shall thereupon make out an account to each com- 
pany of the amount due, agreeably to the foregoing 
terms and present the same. 

5. The contributiors herein provided for, are not to 
be substituted for damages, when water is used after 
prohibition, as provided in the Sixth Article of the 
several Indentures of Lease, dated December Ist, 1853, 
nor to interfere in any way with the provisions of said 
Indentures. 

[AMENDMENTS ADOPTED JANUARY 7TH. 1875.] 

6. During Backwater, a uniform rate One Dollar per 
mill power per day shall be paid; and it shall be consid- 
ered “backwater” when the height of the water in the 
river, at the gauge back of the Mills of the Merrimack 
Manufacturing,company is at, or above, one foot below 
zero; excepting, when the water is raised to that point, 
or above, by ice. 

7. To prevent unnecessary waste of water, on ac- 
count of any unequal draft from the Upper and Lower 
Levels, when the use of surplus power is limited, under 
the provisions of the third article of these regulations, 
an excess over such limitation may be used by such 
companies, snd to such amounts, as the engineer may, 
from time to time, prescribe. Provided, that no more 
water shall be drawn from the Upper Level than would 
have been drawn in the absence of this vote. 

LowELL, MAss., January 7th, 1875. 





MEASUREMENT OF WATER PasstnG THE MERRI- 
MACK MEASURING FLUME. 
Frmay A.M., JUNE 21, 1878, FROM 95 6™ to 9b 41m. 
Length of the immersed parts of the tubes, 9.50 feet. 
Mean velocities obtained from the diagram* for 
widths of one foot each, except the last, which is for a 
width of 1.43 feet : 
1.421 
1.701 
1.431 
2.106 
2.234 
2.323 
2.387 
2.433 
2.468 
2.478 
2.461 
2.419 





*The Diagram referred to is drawn om a seaoat a ee 
pared especially for these measurements, but which can 
ieee here, ’ 





Corrected quantity passing the flume 
in cubic feet per second scesgcye, SOCKS *  3-0654260 
Quantity of water passing the Merri- 
mack weir and lesking at Wasteway 
in cubic feet per second............ —430.36 
Quantity of water passing the Grist- 
mill in cubic feet per second........ 
Quantity of water used at the Drain 
ot the Merrimack Manufacturing Co. 
in cubic teet per second hada mie 0.37 
Quantity of water accumulated in can- 
al below the flume during the mea 
surement....... $h00 oe wesebesécce 0.16 





—69. 42 


Quantity of water drawn by the Mer- 
rimack Manufacturing Company in 
cubie feet per second... .........00..- 

Lawful quantity for the Merrimack 
Manufacturing Company in cubic 
feet per second....... 


663.84 


616.4 


Excess drawn by the Merrimac Manu- 
facturing Company in cubic feet per 
second....... eae J eeceesees 47-17 

Height of water at gauge in upper 
canal near Merrimack Counting 


ee ae 31.98 
Height of water at gauge in Merri- 

mack River,belowMerrimack Mills, --1.65 
PRR etddvscbadcibiaasthteateacerie 33-03 


~>- — 


THE DRAINAGE OF LAKE FUCINO, ITALY.* 


1. Lake Fucino.—P hysical Conditions.—Geographi- 
cal Situation, Lake Fucino is situated in Central Italy, 
in the ancient country of the Mars:, Fora long time 
it formed part of the kingdom of the Two-Sicilies, 
and corresponded to the existing province of Aquila 
[Abruzzo Ultra, II.] It is distant 86 kilometres (nearly 
54> miles) to the south of Rome, or 155 kilometres 
(about 97 miles) to the north of Naples. The sud. 
prefecture of Avezzano is a little more than 1 kilo- 
metre (5<ths. mile) from its shore. 

Topography. Hydrology. The lake occupied the 
bottom of an immense basin of 95,000 hectares (160,- 
624 acres) in extent, of which the lowest point is 657 
metres above the level of the sea. Its mean area was 
about 15,000 hectares (37,067 acres), with a depth 
varying between g and 22 metres, Its form was elliptic, 
the greatest length being 20 kilometres (12% miles), 
the least 11 (7 miles). All the water from the moun- 
tains, girdling the lake, accumulated there, but found 
no escape; the abrupt declivities of Mont Salviano 
separated it from the nearest water-course, the Liri, a 
tributary of the Garigliano, which discharges into the 
Mediterranean in the Gulf of Gaeta. 

This condition of things created in the contiguous lo- 
calities disastrous possibilities. During a series of years 

* Memoir or M. Alfred Durand-Claye, Engineer of Ponts et 

ransila 


Chaussees. ted from the French, Annales des Ponts et 
Chaussces for ENGINEERING News, by John W. Weston. 






























1835; the level decreased 12.431 metres; the depth fell 
to 9.407 metres. An upward movement again set in 
and continued, with sonie oscillations, until June of 
1861. The rise in that period was{9.198 metres, giving 
a total depth of 18.60 metres. The total superficial area 

of the lake was then 15,775 hectares (38,982 acres). 

The total difference in the level of the water in the years 

1783 and 1861 shows a rise of 6.024 metre. 

It is well to add that the torrents incessantly carry down 
into the lake debris torn from the sides of the neigh- 
boring mountains, raising its bottom from 0.25 to 0.30 
metres per annum. Since the days of the Roman Em- 
pire to our own, the bottom of the lake has thus been 
lifted nearly five metres, rendering inundations both of 
more frequent occurrence, and of easier accomplish- 
ment. 

2. Historical,— Antiquity— These phenomena, au- 
thenticated from the days of antiquity, have excited the 
energetic complaints of the neighboring inhabitants. 
The Marsi thought to remedy the situation by making 
a god of the lake, and presenting him with their offer- 
ings. But the result of this deification being nil, it was 
necessary to adopt some more practical system of ren- 
dering the conditions more healthy. Julius Cesar was 
the first to contemplate draining the lake; the project 
however, was not seriously entered upon until the reign 
of Claudius. The enfranchised Narcissus pointed out 
to his master the benefits which would accrue from the 
drainage of so large a tract of land. The works were 
undertaken ; they continued for 11 years and employed, 
according to Suetonius and Pliny the Elder, a verita- 
ble army of 30,000 men. The project comprised the 
construction of an emptying conduit pierced under Mont. 
Salviano, and terminating at the river Liri. 

This conduit could not effect the complete drainage 
of the lake, as its inlet was situated 1.50 metres above 
the bottom of the basin. But, while maintaining a re- 
duced water surface it could assure the “ flowing off * 
of water above a determined level, and thus avoid the 
evils resulting from a variably submerged expanse. 

The work of Claudius must verily excite the astonish- 
ment of the Engineer, when he remembers that those 
who conceived and carried it to a successful issue, had 
at their command neither powder, steam, nor any of 
the engines or appliances of modern times. The con- 
duit, normal type, had an internal sectional area of 5.05 
square metres, with a width of 1.80 m, and a height of 
3 metres, (semicircular arch). Its length was 5,679.43 
metres with a total inclination of 8.444 metres, giving a 
grade of about 0.0015 metres per metre. To construct 
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this immense tunnel, the Roman architects sunk 40 
shafts, square in section, of which many were lined, not 
only with timber, but even with masonry. In addition, 
there were also inclined tunnels, called cumsculié which 
descended obliquely towards the shafts and conduit. 
These cuniculi served to ventilate the Shafts, to allow of 
the ascent and descent of the workmen, as well as the 
passage of materials or debris; besides, towards that 
part situated immediately beneath the crest of Mont. 
Salviano, at a point where the depth rendered impossi- 
ble the sinking of shafts, the cumtculi by their inclination 
reduced to a minimum the distance between the extreme 
points of ventilation and transport, shortening the 
length of horizontal tunnelling between the points of 
communication with the surface to 400 metres. The 
total length of shafts and cuniculi represented an 
amount of “ boring’’ double that of the conduit itself. 
The extraction of so large a mass of excavation was 
accomplished with the aid of primitive windlasses and 
simple conic-cylindrical pails of copper, whose capacity 
did not exceed 4o litres, and of which many specimens 
have been discovered in excavating for modern under- 
takings. It is doubtless by the same means that the 
Romans accomplished other subterranean works, less 
important, but still very remarkable, such as the grotto 
Sejanus (goo metres in length), the grotto of Possillipo 
(750 metres long), and the tunnel of Lake Arverno 
800 metres), all situated in the environs of Naples. 

Unfortunately while the conceptions and principal 
lines of the conduit were really grand, the execution of 
details left much to be desired. The section varied in 
form and area, ranging from 4 square metres to 13.50. 
Of more serious import is the fact that the invert pre- 
sented contrary grades. When accidents in the shape 
of *“‘caving in” occured, notably in the central part 
where sand took the piace of rock, the direct line was 
abandoned, and a deviation made of 132 meters in 
length, of which the line was very irregular and the 
section excessively reduced. The conduit performed 
its office notwithstanding these errors and conditions, 
which were known from the earliest days. and for 
which Narcissus was severely reproached, especially by 
the historian, Tacitus. Two solemn inaugurations of 
the work took place; in the first, two rafts carried 
gladiators and criminals, who fought upon the lake. the 
water of which was tinted with human blood before 
flowing into the conduit. After more labor, recognized 
as indispensable, had been expended upon the works at 
the head of the conduit—works poorly contrived for their 
object, the discharge of the water and rubbish of the lake, 
—a second fete took place; the waters rushed with im- 
petuosity into the canal, tore down the walls of the 
“inlet wells’and overturned the platform, carrying with, 
it Claudius, Agrippina and the whole court. (See Zaci- 
fus, Annales 12 and 17.) In spite of these unfortu- 
nate occurrences, the conduit appears to have fulfilled 
its duty, rather the better than otherwise, for some 
time. Trajan and Adrian repaired the serious damages 
then existing. Some vestiges of Roman habitations dis- 
covered under the lake, permits the belief, thanks to the 
conduit, that the surface of the lake was reduced, for 
many centuries, to about 7,000 hectares (17,298 acres), 
But little by little “ caving in” and the ruin of the ma- 
sonry led to progressive decay. In the middle ages 
there only remained a mass of shapeless ruins at the 
head of the old Roman aqueduct. 

Modern Times. In the 13th, 15th and 17th centuries 
traces of studies and even of work have been discov- 
ered relative to the clearing out of the Claudian canal. 
The rise, before mentioned, which took place at the end 
of the 13th century, attracted, anew, the attertion of the 
Neapolitan Government on the question. The Abbé 
Lolli, and the engineer Sérle studied the same subject 
and proposed the restoration of the Roman conduit, 
Events connected with the Revolution and the Empire 
arrested the commencement of actual work. In 1816 
the question was again taken up; after long and excit- 
ing discussions, the engineer Afan de Rivera obtained 
from the Neapolitan Government an appropriation of 
42,5¢0 francs to explore the tunnel; in 1835 he was en- 
abled to traverse nearly the entire length of it. But 
this was all; work in earnest was not undertaken ; 
leakage and “ caving in” re-commenced; the new tim- 
ber work rotted, broke down and dragged with it in its 
fall the neighboring earth, leaving the situation in a 
worse trim than before the exploration. 


















It was only in 1851, before the steady rise of the 
waters and in the face of “reclamation” more and 
more active, that the Neapolitan government decided to 
call upon private enterprise to accomplish the work that 
it had been incapable of undertaking. The drainage 
of the lake, with the possession of the reclaimed land 
was conceded toa company. The Deed of Concession, 
it is true, contained clauses of excessive rigor and evi- 
denf*injustice ; for a work of this importance, which 
affected the salubrity and general wealth of the coun- 
try, it ordained that the preliminaries should be ready 
in four months, that the undertaking should be com- 
plete in eight years, and that the contemplated works for 
the rectification of the River Liri should also belong to 
the Concessionaire, etc. And again, after a project 
necessarily very summary, by two English engineers, 
Hutton-Gregory and W. Parkes, the affair would have 
fallen to the ground, had not Prince Torlonia, already 
a subscriber of half the capital, redeemed the whole of 
the shares and taken the matter under his personal 
charge with all risks and perils. While he introduced 
into the operation the aid of considerable capital, he 
entered upon negotiations with the government by which 
he was allowed, on the payment of 85,000 francs, to 
escape the more onerous of the clauses menacing the 
inception of the work. At the same time (1854) he en- 
gaged, to prepare the finished plans and direct the works, 
M. de Montricher, who had just completed the Mar- 
seilles Canal. In such hands projected work should 
rapidly pass from theory to practice. From the month 
of July, 1854, the work-yards were running. What 
might be termed the Ancient History of the Drainage 
was finished. During twenty-two years (1354 to 1876) 
the work was prosecuted without intermission, to meet a 
successful issue. But M.de Montricher was not toen- 
joy the reward he merited. On the 28th of May, 1858, 
on returning from a trip of inspection of the works, he 
died at Naples of typhoid fever. One of his assistants, 
M. Bermont, late divisional engineer on the Mar- 
seilles Canal, succeeded him. Twelve years later, M. 
Bermont succumbed in his turn, the 19th May, 1870. 
This gave M. Brisse, an cld colleague of M. Bermont, 
the honor of presiding at the first “flow of water” and 
of leading to a successful end the complete drainage of 
the Lake. 

Modern Works.—The works executed comprise two 
distinct parts. 

The Conduit proper; 

The auxiliary works for the drainage and improve- 
ment of the old marsh area. 

In the following the above two divisions will be suc- 
cessively examined. 

(To be continued.) 
acini itllflinit ait 
REVIEW OF THE PROGRESS OF STEAM 
SHIPPING DURING THE LAST QUARTER 
OF A CENTURY.* 








BY ALFRED HOLT, M. INST. C. E. 
Continued from page 232. 

The recent fall in the price of fuel might have a good 
deal to do with it. He found that on the voyage to 
China the dues paid by him were sometimes 50 per 
cent. greater than his coal bill, and he only wished he 
could apply the compound principle to the Suez Canal. 
When hinting in the Paper at the probability of the 
single engine replacing the compound engine he had 
very much in his mind the practice of Mr. Baird, to 
which allusion had been made by Mr. MacFarlane 
Gray. The performances of the “‘Hudson” as set 
forth in the “ Engineer” were certainly very wonderful, 
and he only wished he could be certain that they were 
correct. He believed, judging from the size of her 
boilers and furnaces, that the consumption would be 
about 26% tons of coal a day; but the amount stated 
in the “Engineer” was r7 tons. He was of opinion 
that the danger arising from the admission of steam in 
a single cylinder, which seemed to haunt English engi- 
neers, was a phantom. In a well-constructed engine 
steam might be admitted at high pressure, on a moder- 
ate-sized piston, without injury. Probably one reason 
for the prevalent shortness of stroke in this country 
was the difficulty in forging crank shafts. If a 6-feet 
stroke like that of the * Hudson” were desired, the 
forging of the crank shaft would be a very serious 


*From Proceedings of the Institution of Civil Engineers 
London, Eng. 





afiair. It was a question with him whether loose cranks 
would not come into use again. He remembered the 
time when all screw steamboat engines had loose cranks 
Although the intermediate bearings might be a little 
sore, they never broke a crank or a crank shaft in those 
days. If the engines were placed a little farther apart, 
so as to get a long intermediate shaft and bearings suf- 
ficiently remote to be tolerably steady, the old system 
might still be found the best, and it would allow any 
stroke that might be desired, and also would admit of 


moderate-sized crank pins. Mr. Froude had spoken 
of an engine with a crank pin 22 inches in diameter 
and the same in length. All he could say was thata 
crank pin of that size could come to no good end. He 
had taken a voyage up the Mississippi in a vessel in 
which the steam was at 150 lbs. pressure, and the en- 
gines had two separate cylinders 32 inches in diameter 
and 12 feet stroke. Steam was allowed to remain on 
the piston about 3% of the stroke. That immense pow- 
er was all taken through a 5% inch crank pin, and it 
stood perfectly, and kept quite cool, although no par- 
ticular attention was paid to it. With reference to the 
indicator, the opinion he had expressed with diffidence 
was that it could not be implicitly relied upon. Much 
of the power shown by the card did not find its way 
to the , ropulsion of the vessel, probably because it was 
taken up by the actuation of the piston, and other 
heavy parts first in one direction and then in another. 
And again, if the indicated HP. was made up very large- 
ly of high speed of a short-stroked piston, or of excessive 
expansion realized only by large parts, he doubted that 
the power shown did not produce its due effect. Never- 
theless the indicator was certainly a most useful instru- 
ment for finding out faults. He had been asked to 
account for his statement that boilers of the present 
high-pressure vessels were as durable as the old ones. 
He could only say that he had found them to be so. 
Very recently he had sent a vessel to sea which had 
nearly completed ten years’ constant service, made by 
the house of which the President of the Institution was 
the head. It was originally designed for a pressure of 
60 Ibs. of steam, and was tested before going to sea on 
the present voyage with water pressure, and stood 100 
Ibs. without sign of failure. He could hardly perceive 
that the boiler wanted anything doing to it. Probably 
if one-eighth of it were renewed it would be as good 
as new. Mr. Flannery had justified the discrimination 
alluded to in the Paper, namely, that if a pressure of 
120 lbs. was carried by the boiler of a locomotive, one 
ot 70 lbs. would be a fair pressure for the same boiler 
at sea, and had said that the different uses of the two 
justified the discrimination. He joined issue with Mr. 
Flannery on that subject. He had inquired into the 
construction of a good many boilers, and found that 
every part of every boiler that he had got, except 
amongst the tubes, could be seen by an inspecting engi- 
neer with moderate ease. That could not be said of a 
locomotive. His knowledge in regard to locomotive 
practice was of rather old date, but it was formerly the 
custom to use locomotives without seeing the inside of 
the barrel until six or eight years had passed. He did 
not know whether that was the present practice, but 
certainly much more care could be taken, and he 
thought was taken, of steamboat than of locomotive 
boilers. It used to be said that in a fire-box, if the 
screw stays were recessed, so that there was a bulge 
between them, it was a matter rather to be proud of, 
because it was said the stays were coming to their bear- 
ings; if such a thing were seen in a steamboat boiler it 
would be remedied at once. With regard to the factor 
of safety for steamboat boilers he confessed that his 
mind had undergone a considerable change. He had 
originally thought that 6 would be a fair figure, and 
that the Manchester Steam Users’ Association, the 
Philadelphia Association, Locomotive Engineers, and 
others were wrong in giving 4 and 314 = these asserted, 
however, that they had never had an explosion, and 
what more could any one want? Therefore, guided by 
the light of their experience, and considering the ease 
of examining steamboat boilers, he thought that a factor 
of 5 or even, after trying that a few years, a lower fig- 
ure still might be safely adopted. Of one thing he was 
quite sure, viz., that the tension allowed on straight 
stays, 5,000 Ibs, per square ino’ of section, might reas- 
onably be almost doubled. It had been said that the 
factor of 6 or even 8 was the originator of Sir William 
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Fairbairn, but it was no derogation to him to say that | friend. The Board of Trade had gone entirely beyond 

in his later years he was slightly inconsistent in this | statutory requirements. The intention was simply to 

matter, and that if at one time he had given those as | uave the opinion of a surveyor as to the safety of ships, | 
suitable factors, at another he had recommended much | and not to enforce minute constructional regulations. | 
lower ones. With reference to the rules of the Board | By what plain motives could the action of the Board in 
of Trade, except as to details and questions of degree, | the question of safety valves be accounted for? They 
he did not find great fault with their principle but it | had indeed admitted the use of springs, after years of 
was ten thousand pities that they had ever been issued, | incessant remonstrance, and spring safety valves were 
for they stereotyped and gave authority to questionable | now employed ; but under what circumstances? Such 
opinions on very debatable subjects ; and on one point | excessive size was required that the incredible fact on 
of principle he disagreed with them, viz., when they as- | board his vessels was that the safety valves had about 
sumed the shearing strain of rivets and the rupturing | twice the area of the steam pipes. It was well known 
strain of plates as equal. He was well convinced that | that ata high pressure steam passed with greater rapid- | products of distant parts of the earth might be looked 
the former was the greater. In his allusion to the ac- | ty from an orifice than at a low pressure, yet ifa boiler | for. 
tion of Government in his Paper he was sorry that he | were made for 10 lbs. or 100 lbs., an area of 1% square 
had struck a chord that had awakened some feelings | inch of safety valve for each foot of grate bar would be 
which he did not desire to arouse. He had, however, | the rule for both ; the waste from that absolutely rea- 
a heavy indictment to bring against subsidies, which sonless regulation was enormous. They had also insist- 
had been to him a rock ahead through life. The sys- | ed that the valve should lift one quarter of its diameter, 
tem began about 1840, and some of the subsidies grant- | and had thereby cast great difficulties in the way of de- | 
ed put an end to independent lines just coming into | signers, and all perfectly needlessly, for no such lift or embark in the undertaking on a sufficient scale to make 
existence. Subsidies had thrown back the use of the | anything approaching it in the remotest degree was ever 

screw propeller ten or fifteen years. The ‘“Great| required. The united action of the Board of Trade 
Britain” was built in 1840, and though she was not | and the Legislature in the matter of safety valves had 
perfect, she afforded a very fair trial of the screw. Af- | been mischievous throughout; there never was a difficul- 
ter one or two more trials it would almost have attained | ty on the subject yet with all the years of trouble they 
its present perfection ; but simultaneously the system of | had given; a country blacksmith who called a boy from 
subsidies was started—and it was the natural desire of | the plow to tum his lathe would to-day make a safer, 


One of the greatest improvements in steamers would 
be the production of unbreakable shaft forgings ; out- 
siders had hardly any idea ef the cost, delay, and free 
quency of broken shafts. One recommendation he 
would give would be when a shaft broke to be sure that 
the bearings were in line, he feared untruth in them 
often broke shafts. 


What future extension would the steam trade take ? 


A slightly further invasion of the business of sailing 
ships might be looked for, but the principal extension 
would probably be in new directions. Generally speak- 


ing an increase in our enjoyment of the more perishable 


He took it that live cattle would be brought to 





this country in numbers hitherto unthought of. There 
was no mechanical difficulty in the way; the fear of 


government interference alone, he believed, stopped 


them being brought over from Texas or the river Plate; 
there was no doubt some £5 from the former, and £6 
from the latter would carry them if capitalists dared 


it successful. Oranges were a small matter, but this 


country was now beginning to have two annual crops in- 
stead of one as formerly, the second coming from south 
of the equator. A large extens:on in this class of trade 
might be looked for. 


What it had not so far accomplished satisfactorily, 


numerous as had been the attempts, was the Channel 
all the holders of subsidies to pursue the safe, and | lighter, cheaper, less wasteful, and in every way better | service, and this 


avoid experiments—and hence they clung to the paddle- 
wheel, knowing exactly what it might be relied on to 
do, and that though an imperfect wasteful instrument, 
its performance was accurately calculable. Subsidized 
lines in those days of few steamers naturally formed 
public opinion, and the result was that between 1840 


was the more astonishing that the 
safety valve than their best. The Legislature, in a mo- | problem looked so easy. Whether the new “ Castalia,” 
ment of philanthropy, had passed a law that all vessels | a very fine and interesting vessel, will possess the four 
should carry a lock-up safety valve. Mr. Thomas Gray | requisites—speed, steadiness, lightness of draft 
had stated that the technical advisers of the Board of | handiness—next year would solve. 

Trade disapproved of that law. He had been of a He could not see that the future promised a better 
similar opinion for years, and there could be no doubt | money result to the shipowner than the past. His 
that a lock-up valve had led to the loss of life in the | would doubtless continue to be a business yielding dif- 
“ Thunderer.” A plain locomotive valve would have 
prevented the explosion. 

The question of engineer certificates had been alluded 
to. He believed the enactment that they should have 
certificates had been injurious; he meant, had rendered 
steam navigation more unsafe. He of course could not 
tell what went on in public offices, but he believed the 
act was passed without public pressure at the instance 
of the Board of Trade, simply to enlarge their region 
of interference. There is no handicraft skill in being a 
steamboat engineer; a habit of constant attention to 
simple, somewhat monotonous duties, and the power to 
































and 


and 1855 any one who used a screw propeller in a vessel 





of importance was considered a harebrained experiment- 
alist, not to be trusted. Subsidies could also be shown 
to have delayed the use of iron vessels many years: 
People would not have the boldness to differ from the 
great steamboat owners, who would themselves try no- 


ferent results to different managements, but that the 












past average result, which he took it had been from 3 
to § per cent., would be much exceeded in the future 
was what he would wish and hope, but could not 
expect. 

thing new, and hence fleets worth millions sterling were 
built, their designers and many of their owners well 
knowing that the vessels were not of the best description. 
Amongst them he might mention such vessels as the 
‘Orinoco,” ** Arabia,” ‘* La Plata,” “ Parana,” “Af- 
rica,”"** Amazon,” ‘Demerara,” “ Asia,” “‘ Magdalena,” 
&c. The duty of the Government in this matter was a 


(Zo be continued.) 
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FOREIGN INTELLIGENCE, 


Japan began to use the electric telegraph in 186g. 
It now has 125 stations with 5,000 miles of wire. More 
than 1,000 miles of wire will soon be added to the tel- 


egraphic system of the country. 
narrow one. Imperial] necessities must override private 


interests, but tenderly, and with steadfast aim to postal 
necessities only. There should be no side aim to cheap- 
en freights or passenger fares. Wherever the Post Of- 
fice authorities absolutely required to have letters car- 
ried, and there only so long as they could get them 
safely carried, it was their duty todo so without regard 
to the establishment of a magnificent line of steamers 
which was often an instrument of oppression and the 
stronghold of mechanical error. It had been said that 
he was inconsistent, because he had made an offer to 
convey the West India mails in 1574. It would be af- 
fectation on his part to say that he would not get a 
subsidy if he could, but the facts of this particular of- 
fer were as follows. He had been engaged in the West 
India trade years before that time, and had felt that the 
presence of subsidised ships was a serious disadvantage 
to other vessels; he accordingly thought that though 
he had left it, he would endeavor to relieve the trade 
of that bane, and he believed that the only escape for 
Government was that the letters should be carried in 
vessels that conveyed neither passengers nor cargo (the 
condition on which his offer was made), because then, 
the whole stream of commerce being uninterfered with, 
other vessels would speedily establish themselves into 
lines, and the Government at the end of his term need 
never have paid any subsidy whatever. 

With reference to the question of inspection, it ap- 
peared to him that the Government and the public 
were at present pursuing an impolitic course. One half 
of England was setting itself to inspect the other half, 
and no one could tell what would come of it. He 
feared the process would in a generation or two result 
in an indisposition to undertake difficult enterprises, 
and would enfeeble invention. He had no desire to in- 
dulge in attacks on the Board of Trade, but every pub- 
lic body was open to reasonable criticism; he invited 
it for himself, and always thought a critic his best 


stand changes of temperature, were the principal quali- 
fications required, and the present class of men asa 
rule, did not, and were not likely to possess them: 
That enactment very nearly caused him at one time to 
abandon the trade. 

He had been asked to indicate the direction he ex- 
pected future improvements to take. At the head he 
put the endeavor, which he saw no reason to suppose 
would be unsuccessful, to obtain more effect from the 
boiler. A single ton of locomotive boiler produced as 
much steam as six tons of ordinary steamboat boiler 
and some simple, cheap mode of producing a keen 
draught without a steamblast (which was simply throw- 
ing away fresh water) was a desideratum. This more 
rapid combustion, if attainable, was evidently synony- 
mous with a lighter boiler, carrying with it many sav- 
ings. Next, the principle of hot blast, he thought 
would come to the front, as a matter for probably suc- 
cessful experiment. Few persons appreciated the vol- 
ume and heat of the current which went up the funnel, 
which, he suspected, though containing some carbonic 
acid gas, was mainly little else than hot air and un- 
consumed fuel ; often this loss was accepted and in- 
creased as 2 simple mode of producing draught. Sup- 
pose this current were driven through a second fire, 
would not the hot blast effect be produced and the fuel 
burnt up. 

The use of steel presented great attractions, the pos- 
sibility of saving was so immense, but the question of 
reliability stood at present practically unsolved, he used 
the word “ practically,’’ because steel makers said it 
was solved ; but they would hardly claim for the solu- 
tion that it was not rather too delicate and scientific to 
meet general acceptance. Besides he feared an objec- 
tion would be taken to very light scantlings on account 
simply of their lightness. In hulls, more especially in 
skin plates—an amount of ‘* obduracy” to be gained 
only by weight was required. 


A contract has lately been signed by the Shah of Per- 
sia for the immediate execution of a railway—the first 
in the country, between Hinzelfe, one of the chief ports 
of the Caspian sea, ard Teheran, 


In the Italian Chamber of Deputies, recently, Signor 
3accariti, the Minister of Public Works brought in a 
bill for the construction of new railways at a total cost 
of about $166,000 000. The expenditure for national 
lines is wholly to be borne by the State; and as regards 
the local, provincial, and interprovincial lines, the Gov- 
ernment will contribute in various proportions. 


An English journal gives a striking instance of the 
value of waste products in the tact that the Bradford 
town council have been offered more than £10,000 
($50,000) per annum for the next seven years for the re- 
fuse of the Bradford gas-works. The average price re- 
ceived during the last ten years was £800, and the con- 
tractor who has paid that sum for the past seven years 
increased his offer to £3000, which it appears is con- 
siderably below the value. The increase is partly due 
to the advance in price of sulphate of ammonia, but is 
mainly occasioned by the analine and other products 
now obtained from the “ refuse " of coal distillation. 


The greater part of the petroleum intended for the 
consumption of Paris is stored in the docks of St. Quen, 
where floating reservoirs have long been in existence. 
The constant increase in the consumption has made it 
necessary to enlarge the storage room, and fourteen 
fixed reservoirs have lately been added of a total capaci- 
ty of about gco,00o gallons. They are of sheet iron, 
28 feet in diameter by about 17 feet in height to the 
spring of the arched cover. The thickness of the lower 
plates is 1g inch, and of the top 3-16 inch, whilst the 
thickness of the arched cover is only 1-10 inch. They 
are connected by a footway, which extends from one 
extremity to the other, a distance of 420 feet. The total 
weight of the fourteen wrought iron reservoirs is 151 
tons, and their cost was £3,080, or £220 a piece. 


The railway bridge across the Tay was formally 
opened on the 3:st of May, and the regular service of 
trains was commenced the day after. This bridge is a 
triumph of engineering skill. It is 3,450 yards in length 
—very nearly two miles. This considerably exceeds 
the length of any other bridge in the world, the one at 
Montreal not excepted. It contains 85 spans, 11 of 
which are each 245 feet long, the rest varying down to 
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28 feet. It has cost about £350,000, or $1,740 O00. 
In its construction there have been used 3,700 tons of 
cast iron; 3,500 tons of malleable iron; 87,000 cubic 
feet of timber; 15,000 casks of cement, and 10 000,000 
of bricks, By slight gradients the bridge rises from 
both ends into the middle. On the south side, the first 
girder is 70 feet above the water level. The rising 
gradient is 1 in 365, giving a clear water way of 88 feet 
in height. This is continued for a considerable dis- 
tance, and then the northern is reached by a descending 
gradient of 1 in 74. This bridge makes communication 
with the south and north of the east coast of Scotland 
to oe had in an hour's shorter time than was before 
possible. To complete the work of securing the traffic 
of the north by the North British Railway, so fac suc- 
cessfully accomplished by this bridge, another gigantic 
work is projected, viz. the bridging of the Frith of 
Forth at Queensferry. If this latter is carried through 
as proposed, it will be without exception the greatest 
engineering eflort in the world. Two of its.spans will 
have to be 1,600 feet each, and be on an elevation of 600 
feet above the water. 


Asphalt pavements are preferred by the business men 
of Lonaon on account of noiselessness, but those who 
ride over them are constantly growling about them. 
A riding master, for instance writes to Pall Mall: “I 
had to pass through King street Cheapside, when re- 
turning from Rotten Row. A slight shower having fall- 
en, I dismounted and led my horse, and, although with- 
out burden of any sort, and a su:efooted animal, led by 
myself with the greatest care, it slipped and fell down 
with such force that even yet it has s.ot recovered the 
shock. Had a rider been on its back a broken leg 
would certainly have been his fate.” A correspondent 
of Zhe Times (London) reminds ihe municipal authori- 
ties that in Paris, as soon as it begins to rain, the as- 
phalt is at once sprinkled with coarse sand or fine gravel, 
sown broadcast by a person whose duty it is to watch 
for the rain and apply this simple remedy ; end then, as 
a fact, slipping is impossible. This can be seen any 
rainy day in the open asphalt paved space near the 
Palais Royal and the Rue de Rivoli, where there is as 
much carriage and omnibus traffic as in any part of 
London, and doubtless the same systcm prevails where- 
ever there is asphalt pavement in Paris. 

GENERAL INTELLIGENCE. 


Ge We solicit and are always pleased to aa in these 
coiumns any items of interest that may be furnished us. 


GAS AND WATER. 


Red Oak, Iowa, is discussing the question of Water 
Works. 


The artesian well of Charleston, S. C., furnishes 
more water than the city requires. 


The daily capacity of the Williamsport, Pa., gas 
works has been increased 100,000 feet. 


A number of artesian wells are being sunk in Oak- 
land, Cal. The residents of this city consume on an 
average 2,500,000 gallons of water daily. 


Dennis Long & Co., of Louisville, Ky., are now 
running all of their foundries, and are melting seventy 
tons of iron into gas and water pipe daily. 


Galvanized iron pipes are as injurious almost as lead 
pipes for the carrying of water. The zinc forming the 
galvanized coating is soluble in water and poisonous. 


A preliminary meeting looking to the establishment 
of Water Works in Paris, Ill, was to be held in that 
city on the 22d inst., but up to the hour of our going to 
press, we have received no particulars concerning it. 


The Guelph, Ont., people are soon to vote ona fire- 
protection by-law. A committee, consisting of the 
mayor and two councilmen of that city, visited Detroit 
last week and inspected the workings of the water 
works and fire department. 


Decorah, Towa, is anxious to have the conveniences 
of water works, and a committee of its common coun- 
cil have lately visited Dubuque, Marshalltown, Cecar 
Rapids and Anamosa to inspect their system of water 
works, with reference to the introduction of water into 
their own city. 


The Milwaukee Sentinel of the 18th says: ‘* Twelve 
million gallons of water were drained from the reser- 


- yoir Tuesday, while the capacity of the water works is 


only 18,c00,000. In this light it is questioned whether 
the city will not have to hurry up the purchase of those 
two additional pumping engines talked of. 


The water department of St. Louis have recently 
been cleaning the settling basins of their works. The 
deposit of sediment was five and a half feet in depth, 
and had been accumulating for many weeks, as the high 
water in the river prevented any attempt at cleaning. 
The cleaning will increase the capacity of the basins 
about one-third. 


The Danville (Il.) Weekly News says: ‘* Paris is 
agitating water works. Danville should do the same 
thing. Dust is the great pest of our city, and water 
works is the only remedy for it; the cost of such works 
as would serve Danville for many years to come would 
not exceed fifty thousand dollars, and perhaps would 
not reach that sum.” 


| city thinks ‘*the water works will have to do some close 








The Albany (N. Y.) Hvening FYournal thinks “ the 
entire feasibility of using electricity for the lighting of 
streets and large buildings seems to be satisfactorily 
demonstrated in Europe, and it is hardly possible that 
enterprising America will long be backward in the same 
direction.” 


The number of water.takers of the new works at La 
Crosse, Wis., is about one hundred, and the average 
tax will be about ten dollars. The Republican of that 


figuri g to enable them to pay that ‘income’ which so 
much was heard about when the tax eaters were bor- 


rowing money and investing it in subterranean cast 
iron.” 


During the extreme hot weather last week, the two 
pumping stations of the Chicago water works, between 
the hours of 4:30 A.M. and 10 P. M., with four engines 
at work, pumped-about seventy-five million gallons per 
day of twenty-four hours. From 10:30 P. M. to 4:30 A. 
M. the amount pumped, with three engines employed, 
was about sixty million gallons per day of twenty-four 
hours. 


A Michigan exchange states that the city of Niles 
now proposes to declare the contract with Mr. Hanchett 
to construct water works in that city null and void, 
from the failure on his part to complete the work by 
the time agreed upon, and a resolution to that effect 
was introduced by the mayor at the last meeting of the 
common council. The work is well on toward com- 
pletion. 


The explosion of a blast on Third avenue, in New 
York city, last week, burst one of the Croton water 
mains, and for nearly an hour the water flowed un- 
checked through the streets and deluged the cellars in 
the vicinity, causing an estimated loss of $8,000. 
When the water had been cut off it was found that a 
large hole had been made in the main, and that the 
crack in it extended several feet. 


We have received nothing new from Janesville, Wis., 
regarding proposed Water Works there, our last being 
that the question is still iv statu guo, A recent para- 
graph in one of our exchanges stated that the special 
committee of the council appointed to confer with the 
Janesville Hydraulic Company, had met representatives 
of that company, and it is understood that the company 
made a proposition embodying the features of the pre- 
vious committee which, if accepted, will insure water 
works at once. 


The Toledo Blade says: ‘The failure of the Citi- 
zens’ Gas Light Company, of St. Joseph, Mo., has 
struck several people in Ann Arbor, Mich., a more 
severe blow than a sunstroke. The company, which 
was organized on Ann Arbor capital, showed sucha 
towering hoggishness that the consumers quit taking 
gas, formed a new company and froze the old one out. 
Ann Arbor men are struck from $1.000 to $30,000.” 


At a meeting of the water committee of Montreal, 
on the 18th inst., the superintendent stated that his re- 

ort as to the re-measurement of the stone work on the 
MeTavish reservoir, concerning frauds in the construc- 
tion of which we noticed last week, was not yet ready. 
He stated that he did not expect the excess of measure- 
ment would be more than $8,000, which was fully cov- 
ered by the percentage on the contract in the hands of 
the City Treasurer. 


Regarding the water question in East Saugus, Mass., 
the Boston Advertiser of the 16th inst. said the money 
would be appropriated by a vote of the citizens on the 
2oth inst., and the signing of the water contract would 
also then be ratified by them. Surveys have been made 
for the laying of the pipes, and plans and specifications 
made. The estimated cost of laying the pipes from 
Lynn is about $6,000. Twelve hydrants will be placed 
in the more thickly-settled portions of the town. It is 
thought that the work of laying the pipes will be begun 
next month, 


It was discovered in St. Louis a few days ago that 
something was wrong with engine No. 2 in the high- 
service works, and that the usua] quantity of water was 
not being pumped. The engine was stopped, and on 
examination it was found that a piece of stick had been 
drawn into the pipes and had stuck fast in one of the 
eighteen-inch valves, in such shape that it kept the valve 
from closing by exactly half an inch. The result ot 
this seemingly unimportant obstruction was that the 
engine’s pumping capacity was reduced six and a half 
million gallons per twenty-four hours. 


Parties in the employ of the Southern Pacific Rail- 
road near Tipton, San Joaquin valley, California, have 
discovered an apparently inexhaustable subterranean 
water supply at a depth of 280 feet. A strong flow of 
water has been struck. Preparations are being made 
to prosecute the sinking to a greater depth, and to en- | 
large the capacity of the well; also to prospect thor- 
oughly in the vicinity. The country about there isa 
worthless desert, on account of aridity, but the discov- 
ery of this water supply bids fair to have an important 
effect upon the agricultural interests. 


The city of Montgomery, Alabama, is supplied with 
pure water by a well sunk near and below the bottom of 
the Alabama River for that purpose. The well is about 
forty feet square and is timbered up and covered over 
with gravel and sand some twenty feet «deep, the space 
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inside or depth of the well being about six feet. The 
water is many degrees cooler than the river water and 
appears to come from the bottom of the well like a 
large spring instead of from the river. It furnishes a 
supply sufficient for three or four times the present pop- 
ulation of the city of Monfgomery, and is considered 
one of the most successful engineering experiments of 
the kind in the United States. 


In Iroquois county, Illinois, 85 miles south of Chi- 
cago, §3,500,000 of gallons of flowing water from ar- 
tesian wells are daily supplied for irrigating land. No 
well is over 75 feet deep. There are 20v wells in a 
radius of 20 miles, all of small bore. The prairie is 
go feet above Lake Michigan; and there is no high 
land for 200 miles, which can furnish a fountain head 
to these wells. Paris derives a daily flowing current of 
6,000,000 of gallons from two such wells. Three more 
such wells are now being sunk, which, with the old 
ones, will give a subterranean supply ample for 3,000,- 
000 of inhabitants. A correspondent of the Baltimore 
Sun says the engineers are confident the artesian river 
flowing under San Francisco, leading direct from the 
exhaustless lakes of the Sierra Nevada, is quite ade. 
quate to supply several cities of its size. 


The new water works at Watsonville, Cal., were com- 
pleted on the 12th inst., and the town is now provided 
with a bountiful supply of pure mountain water. Re- 
g irding the new works the Sacramento Xecord- Union 
says: ‘* When the water was turned on, hundreds of 
trout followed the stream into the reservoir, where they 
now remain—a sufficient evidence of the healthfulness 
of the water. The works are the best this side of San 
Francisco, and are perfectly successful;” while the 
Daily Alta.Californian of San Francisco is led to re- 
mark as follows: ‘ Now, have the Watsonville people 
any restraining influence over this indispensable element 
of life? Or are they bound down by the power of a soul- 
less corporation which shall charge more for water than 
it costs for bread, and besides control the Supervisors to 
the extent of preventing citizens from obtaining water 
by artesian means? Such is San Francisco's condition.’ 


The Brooklyn (N. Y.) Zag/e in calling attention to 
the increased consumption of water in that city, the 
daily average being larger than ever before at this sea— 
son of the year, and having on some days exceeded 35,- 
000,000 gallons, says the supply from the different 
ponds is still sufficient to meet the demand without 
drawing from the reserve supply in the Ridgewood 
storage reservoir, the depth of water in which is now 
fifteen feet one and a half inches. It also states that 
the three engines with which the city is supplied are 
constantly at work pumping from the conduit, and 
should one of them become disabled the others would 
not be able to meet the demands of the city’s consump- 
tion. and quotes from the report tor 1876 of Col. Adams, 
the late chief engineer of the Department of City Works, 
to show the necessity of an additional engine, it being 
stated in theaforesaid report that while the present three 
engines are capable of pumping the maximum delivery 
of the conduit, or 45,000,000 gallons in twenty-four 
hours, the experience is to the effect that an engine capa- 
ble of pumping 15,000,000 gallons in twenty-four hours, 
cannot be relied upon to pump more than 10,000,000 
gallons continuously, The cost of a new engine is esti- 
mated at about $120,000. 


The municipal authorities and citizens of Pittsburgh, 
Pa., have endured with a degree of patience—possibly 
indifterence—certainly in either case not at all com- 
mendable or worthy of emulation by other cities and 
towns, the long deferred completion of their new water 
works, projected as necessary in connection with the 
works previously constructed to supply the city. It is 
now about five years since the new works were com- 
menced, and during that time upwards of four millions 
of dollars have been expended upon them. The city 
newspapers have recently been assailing the causes of 
delay, and the Commercial Advertiser, in a lengthy ed- 
itorial upon the subject, in view of the time and money 
expended as above stated; together with the pressing 
necessity which exists for a more ample supply of water, 
which in turn involves the health and comfort of the 
citizens, and no inconsiderable amount of revenue, de- 
mands that there be no trifling in getting the machinery 
started, and started in the right way, ‘The journal re- 
ferred to finds in its investigations that “two causes 
exist, either of which stands in the way of starting the 
machinery. The more important of these is the delay 
in constructing the rising mains—a line or wrought- 
iron pipe, thirty-six hundred feet in length, and con- 
nectlng the pumping machinery with the Hiland avenue 
reservoir. This contract ought to have been completed 
long ago. It has been progressing very slowly of late, 
and about one-fourth of the line yet remains to be laid. 
The iron is all made, and three or four shops are en- 
gaged bending and drilling the sheets, so that by proper 
effort the work ought to be completed in thirty days or 
less. The second cause tending to delay operations is 
the fact that, although the first pair of engines is fin- 
ished, no test has been made, and no one seems able to 
give any satisfactory or definite information as to when 
the trial will take place. The contractor has intimated 
that he will try the engines as, soon as the city furnishes 
him with the coal saaaaaey ton that purpose, but Mr. 
Lowry, the Mechanical Engineer, has decided that the 
contractor is bound to furnish his own fuel, as he is 
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under contract to deliver the engines to thecity in good 
working order.” The latter view the Advertiser con— 
siders reasonable, but suggests that in order to hasten 
the test it might be well for the city to supply the coal, 
Jeaving the question as to who shall pay for it to be 
decided hereafter. After devoting considerable atten- 
tion to the necessity of the engines being started at 
once, so that they may be in as smooth running order 
as possible by the time of the completion of the mains, 
and remarking that every precaution should be taken to 
give them a fair chance, as there are a number who have 

redicted that the engines will prove a failure, the 
Advertiser says: “ In a word, then, it is quite apparent 
that the water works ought to be in operation in thirty 


or not later than the first of September. Itis| | ' 
days, | bridge in Boston would not be built until next year, 


equally certain that they will be delayed indefinitely if 
the Mechanical Engineer and the Water Committee do 
not ‘ put the screws * to the contractors ;” and demands 
that the contractor for the pipes should be given to un- 
derstand, forthwith, that he must strain every nerve to 





finish the mains at the earliest possible moment, and 
that the contractor for the engines should be notified to 
proceed at once with the test of the completed engines. 
In the event of failure to comply with these reasonable 
demands, the Advertiser says the Water Committee 
should declare both contracts forfeited, and thinks “it 
is a matter of regret that this course was not pursued 
long ago.” 


We learn by our Philadelphia exchanges that the con- 
tinued drought in that city has had the effect of calling 
from Chief Engineer of the Water Department, Mc- 
Fadden, a letter, which he recently addressed to Mayor 
Stokely on that subject, and at the same time requested 
that the police force be instructed to prevent undue 
waste of water. In his epistle the Chief Engineer 
says :—‘‘ Unless great care is exercised to prevent an 
undue waste of water by the street cleaners, contrac- 
tors and sprinklers, and through wash paves and the 
flushings of gutters with water from the plugs, the city 
will be forced to a short supply, especially in the dis- 
trict supplied by the Belmont works, west of the 
Schuylkill river, and on the east of the river, north of 
Spring Garden street and west of Broad street. The 
inadequate means at Belmont Works compels a limita- 
tion of the distribution of this district east of the Schuyl- 
kill to the north side of Girard avenue. The section 
between Girard avenue and Spring Garden street, here- 
tofore supplied from Belmont, will have to receive water 
from the Corinthian avenue basin, which, though inade- 
quate, is the best can be done under the present condi- 
tions.” 


DRAINAGE. 


The citizens of Atlanta, Ga., want more sewers in 
every part of the city, according to the Atlanta Conséi- 
tution. 


The Board of Public Works, of Milwaukee, Wis., 
on the 20th inst., awarded the contract for the construc- 
tion of the Washington avenue sewer to Kirkham & 
Turner, of Milwaukee, at $8.75 per lineal foot. Seven 
other bids were received, ranging in price from $9.15 
to $13.73 per toot. The sewer is to be of brick, eight 
feet in diameter, and about one-half mule in length. 
The total cost will be about $22,000. 


On the 5th of November the people of Illinois will 
vote on the adoption of an amendment to the State con- 
stitution which will give them the right, under certain 
restrictions to drain their land. The total number of 
acres of wet lands in the State is estimated at 1,813,096, 
with a present value of $12,869,255. If these lands 
could be drained, as proposed, their value would, it is 
estimated, be increased to $52,958,603 —a gain of 
$40,080,317. 


The filthy condition of the North Branch of the Chi- 
cago River has lately excited some comment from press 
and public of our city, as to the reasons why the machin- 
ery for the new Fullerton av. conduit has not been put 
in, and the original purpose for which the conduit was 
designed and constructed—the purification of the North 
Branch—completed. There is appropriation of some- 
thing like $70,000 for the completion of the work but 
as the City Engineer is stated to have remarked * an 
appropriation is one thing and money to pay for au im- 
provement is another.” About a year ago the city ad- 
vertised for proposals for the machinery and the bids 
were opened on the 17th of August last, but no award 
was made on account of the lack of finances. The 
Tribune states that it is the opinion of Mr. Chesbrough 
that there would be no use in letting the contracts now, 
with the idea that they be executed at once, were funds 
available to meet them, as the machinery could not be 
completed before the last of October, when the frost 
would do away with the annoyance now experienced by 
the condition of the river, and that the proper thing to 
do would be to let the contracts, say in September, and 
have everything made ready for operations in the early 
spring. In this connection we quote the following from 
the Evening Fournal: “It is now thought that citi- 
zens of the North Division will comme forward and loan 
the city $40,000 or $50,000 with which the city can 
erect the engines for the Fullerton conduit, so that the 
North Branch may be purified by next spring. As 
this present council will pass the next appropriation bill, 
it can guarantee any parties who will advance the 
money that a suffiient amount will be inserted in the 
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bill to repay them.” It is certainly to be hoped that | 
some means may be found for completing this desirable | 
improvement with the advent of another spring 





BRIDGES. 
The iron super-structure of the new bridge over 
Rock River, at Sterling, IIL, is being put in place. 


It is reported that the Wisconsin River at Sauk City 
will scon be bridged with iron. 


‘A truss bridge, to cost $2,000, is to be constructed 
over Black river, in Pine Valley, Clark County, Wis- 
consin, 


There was a prospect that the Dartmouth street 


owing to a hitch in the arrangements preliminary there- 
to between the city authorities and the Providence Rail- 
road Corporation, which objected to allowing the cen- 
tral supporting pier for the new structure to be located | 
upon its land, but the latter corporation has waived its 
objections and the construction of the new bridge will 
be proceeded with at once. 


The Baltimore Bridge Company have filed a suit in 
the United States Circuit Court at St, Louis, against | 
certain stockholders ot the Illinois and St. Louis Bridge 
Company, to recover a debt of $24,765 due from the 
latter to the former company. Some three years ago 
suit was brought on this claim, and judgment obtained 
against the Illinois and St. Louis Bridge Company, but 





the execution proved worthless, and now the stock- 
holders are sued for the amount. 


A Minnesota exchange says: ‘“ The proposal to 
have a railroad track across the new Fort Snelling 
bridge, is found to be impracticable. With a railroad 
track the bridge would cost $181,000. A wagon road 
bridge only will be constructed. The bridge commis- 
sion have sent a special agent to West point and Wash- 
ington with plans to get the approval of Gen. Terry and 
the Secretary of War, so as to advertise for proposals, 
and get the bridge under way as soon as possible.” 


A pontoon bridge to cross the Mississippi River at 
Dubuque, Iowa, has for some time occupied the consid- 
eration of the citizens of that city. Its original pro- 
prietor, according to the Dubuque Z7mes is Mr. W. B. 
Rice, of Chicago, regarding whose achievements in the 
way of devising a method of building self-adjusting 
pontoon draw-bridges, the Zmes publishes a letter from 
Messrs. B. Williams and W. S. McHarg, Civil Engi- 
neers of the Department of Public Works of Chicago, 
in which they say; “It is evidently practicable to 
build a s‘ructure designed generally upon Mr. Rice’s 
principle and plan, which can be relied on to fulfill the 
purposes intended in an entirely satisfactory manner.” 


Some important changes have just been made in the 
business arrangements of the Keystone Bridge Co., of 
Pittsburgh, Pa. The eastern office at Philadelphia, and 
the western office at Chicago have both been abolished, 
and the entire business is to be consolidated at the 
main office in Pittsburgh, where the extensive works of 
the company are situated. Mr. J. H. Linville, who 
has so long and ably represented the company as its 
President, has resigned that .office, but will continue to 
act as Consulting Engineer of the company: Mr. A. 
Gottlieb, formerly in charge of the Chicago office of the 
company has been elected to succeed Mr. Linville as 
President. Mr. Gottlieb has a reputation in bridge 
engineering second to none in the country, and we 
doubt not that under his administration the Keystone 
Co. will continue to maintain the high rank it has 
hitherto enjoyed in the specialties of manufacturing in 
which it is engaged. 





RAILROADS. 


Two surveying parties of eight persons each are en- 
gaged in running two lines for the proposed Springfield, 
St. Paris and Stillwater Railroad in the State of Ohio. 


A railroad from a point in Pottawattamie county to 
Nebraska City, Nebraska, is to be built. Hon. John 
T. Baldwin of Council Bluffs, Iowa, is president. 


A number of workmen have been set to work in 
pumping out the old shaft of the proposed Hudson 
River Tunnel previous to commencing operations 
proper. As soon as this is done a Jarge force of work- 
men will be set to work in building the tunnel, the 
company having succeeded in negotiating a loan of 
$3.000,000 to continue the work. 


Canada operated last year 5,574 miles of government 
railway, of which 328 miles extend through the United 
States. The capital raised amounted to $326,328,976.18 
The total capital paid up is $345.959,110.30, an increase 
over the previous year of $12,064,063.57. The total 
traffic earnings of all the railwa\s amounted to $15,742, - 
052.48, a decrease of $616,030.93 in comparison with 
the previous year, while the operating expenses were 
$15,290,091 . 43- 


Contracts have been let for grading 114 miles of the 
extension of the Atchison, Topeka & Santa Fe Rail- 
road from Pueblo west and south. The contracts in- 
clude the line from Cannon City through the Grand 
Canon of the Arkansas to South Arkansas, the work to 
be completed by January 1, 1879. The road is to be 
pushed on into New Mexico with all possible dispatch, 
and it is the intention to have trains running to Los 
Vegas by the 1st of April next. 
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An understanding has been effected which will ex- 


| tend the Texas & Pacific Railroad from Fort Worth 
| to Weatherford, Texas. 
| to grade and tie the thirty-one miles, and the Texas & 
| Pacific Company will put down the iron. 


The construction company is 


The cost of 
construction is estimated at $140,000, for which the 
road is to issue its obligations, payable in three years, 
or first mortgage bonds to be issued next March. The 
construction company will at once advertise for bids, 
and the road is to be in operation for the fall trade. 


The Chicago & Northwestern Railway Company are 
engaged in making a number of important extensions 
to their line in Minnesota. In the Minnesota valley, 
twenty-five miles have been completed, from Sleepy Eye 
to Red Wood Falls, and will soon be open. Of an ex- 
tension of twenty-four and a half miles of the Roches- 
ter & Northern Minnesota road, from Rochester to 
Zumbrota, ten miles of track is already laid, and the 
balance is expected to be finished by October ist. A 


| line from Plainview to Eyota fifteen miles long is to be 


completed by September 15th, two and a hal miles of 
track now being in place. A branch is also being lo- 
cated from Eyota to Chatfield, eleven and a half miles 
in length, and will probably be buiit this fall. John A. 


Blunt, C.E., is the Engineer in charge of the work. 





RIVERS, HARBORS, Etc. 


Twenty-nine ferries connect New York City with 
Long Island and New Jersey. 


The work of coffer-damming for the new aqueduct at 
Welland, Ontario, has been begun, giving employment 
to an increased number of men. 


Wm. Kingsford, C. E., Engineer of the Department 
of Public Works at Ottawa, inspected Pickering Har- 
bor at Whitby, Ont., on the 18th inst., with the view of 
judging the best way of expending the Government 
grant in the improvement of the harbor. An addition 
is to be made to the west pier, and some dredging done, 
for which tenders are to be advertised forthwith. 


The ship channel extending along the piers at East 
Boston is being widened to four hundred feet, to accom- 
modate the large ocean steamers. It is now only fifty 
feet wide and twenty-three feet deep at mean low water. 
This work, with the removal of the shoals near by, has 
been awarded to Charles Woolley & Co., of Boston, 
and is to be completed before November. 





MISCELLANEOUS. 
Most of the builders of Boston are idle. 


There are 175 workmen now employod in the new 
ne 70s ploy 
capitol building at Des Moines, Iowa. 


A court house for Door county, Wisconsin, to cost 
$15,000, is about to be built under the architectural 
supervision of Messrs. H. C. Koch & Co., of Milwau- 
kee. 

Rolla J. Reeves, of Washington, D. C. has been 
awarded by the Secretary of the Interior the contract 
for the survey of the boundary line between Utah and 
Colorado. 


Edwip May of Indianapolis, Ind., the Architect of the 
new Indiana State House, has had a force of a dozen 
or fifteen draughtsmen at the work for over three weeks. 
Already builders and contractors are figuring over the 
plans, getting ready to make bids. Bids will be opened 
August 15th. 


The Board of Public works of Milwaukee, Wis., on 
the 2oth. inst. awarded a contract for about a mile and 
a quarter of street paving, with five blocks as follows: 
paving 77% cents per square yard ; curbing 8 cents per 
lineal foot ; grading sidewalks 38 cents per cubic yard. 
This contract will amount to $42,500, and is the largest 
paving contract ever let by the city. 


The Holly system of heating by steem and supplying 
hot water is to be introduced in New York. It is an- 
nounced that the right of the city was purchased last 
week, that a company is forming and $1,000,000 has 
already been pledged to begin with. It is intended to 
divide the city into five districts, and supply steam and 
water from five ‘** plants’* or central batteries, each bat- 
tery containing fifty boilers. 

The Boston Commercial Bulletin says: “Work on 
the Boston post office extension is progressing slowly 
but surely. Four masons squinied over a block of stone 
yesterday for three hours to decide if it was level, and 
then went to dinner. A couple of men who spent the 
principal part of the afternoon in getting in and out of 
their overalls got as far as spitting on their hands be- 
fore it was time to ‘knock off,’ they will lift a couple of 
planks early in the week.” 


After an interval of twenty-five years the work on the 
Washington monument, in the city of Washington, D. 
C. has been resumed, and it is now in a fair way toward 
completion, not indeed according to the original design, 

| but in a manner worthy of the subject. The monument 
was decided upon in 1783 by a resolution of Congress. 
In 1848 the corner-stone was laid and the building in a 
few years reached the height of 174 feet. There the 
work stopped, after an expenditure of $230,000. In 
1876 Congress appropriated $250,000 to continue the 
work, and the obelisk will now be pushed upward. It 
is still a matter of doubt whether the column shall be 
485 or 550 feet, but if the latter height should be de- 
cided upon it would be the tallest structure in the 
world, surpassing the loftiest of the Egyptian pyramids 
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LIST OF THE MEMBERS, Erc., OF THE AMERICAN SOCIETY OF | Peterson, Peter A., Ch. Eng., Q. M. O. & O. R. R., Montreal, Canada. 


CIVIL ENGINEERS. 


NAMES AND ADDRESSES. 


Harrod, B. M., Office Board State Engineers, New Orleans, La. 

Hardee, Thomas S., Chief Engineer L. L. Co., New Orleans, La. 

Hillman, Don Carlos, Ingeniro de] Ferro Caine, Santiago, Chili, Americ del Sur. 
Hayward, James A., Drawer 432, New Orleans, La. 

Hyde, Wm. B., Civil Engineer, Box 62, Oakland, Cal. 

James, John C., Res. Eng. G. T. Ry.. Kingston, Canada. 

Johnson, Charles F., Eng. Bristol Iron Works, Owego, N. Y. 

Johnston, J. Howard, Res. Engr. J. & C. R. R. Mollendo, Peru. 

Jones, Washington, Eng. Port Richmond Iron Works, Philadelphia, Pa. 

Jordan, Gabriel, Vice Pres. & Gen]. Man. H. & T.C. R. R., Houston, Texas. 
Judson, John A,, As’t U. S. Civil Erg.. Newport, R. I. 

Johnson, Thomas H., Architect & Engineer 64 N. High St., Columbus, O. 
Katte, Walter, Chf. Eng. N. T. E. R. R., 35. Broadway, New York. 

Keefer, Samuel, Brockville, Canada. 

Kelley, William E., Civil Engineer M.S., New Brunswick, N. J. 

Kennedy, John, Chf. Eng,, Harbor Com. of Montreal, Montreal, Canada, 
Kennedy, William H., Lock Box 288, Pittsburgh, Pa. 

Kimberly, M. C., Res. Eng. M. R. R. & T. R. R., Sedalia, Mo. 

Kinsley, Thos. P., 407 Putnam Ave., Brooklyn, N. Y. 

Knapp, Louis H., Chf. Eng. Buffalo Water Improvement, 410 Franklin St., Buffalo. 
Kneass, Strickland, As’t Vice Pres. Penn. R. R. Co., 233 South 4th St., Phila., Pa. 
Keefer, Thomas C., Ottawa, Canada. 

Lane, Moses, City Eng., Milwaukee, Wis. 

Larkin, Edward, Res. Eng. P. W. & B. R. R., Havre de Grace, Md. 

Latcha, Jacob A., Jersey Shore, Pa. 

Latimer, Charles, Chf. Eng., A. & G. W. R. R., Cleveland, Ohio. 

Latrobe, Charles H., 146 N. Charles St., Baltimore, M. D. 

Leavitt, E, D., Jr., 60 Magazine St., Cambridgeport, Mass. 

Leverich, G., 265 Macon St., Brooklyn, N. Y. 

Lewis, Eugene C., Sycamore Mfg. Co., Nashville, Tenn. 

Linville, Jacob H., Keystone Bridge Co,, Pittsburgh, Pa. 

Lovett, Thomas D., Civil Engineer, Winter Place, Hamilton Co., Ohio. 

Lotz, William H., Mechanical Engineer, 93 5th Ave., Chicago, Il. 

Low, Gorham P., Jr., As’t Eng. Boston Water Works, Framingham Centre, Mass. 
Lowthorp, Francis C. (Lowthorp & Henderson,) Trenton, N.J. 

Le Conte, L. J., P. O. Box 358, Oakland, Cal. 

Macdonald, Charles, Pres, Delaware Bridge Co., 52 Wall street, New York. 
Maclay, William W.,, As’t Eng. Dept. of Docks, 132 East 65th street, New York. 
MacLeod, John, Rec. L. C. & L. R. R., Louisville, Ky. 

Mack itchie, Charles, 169 LaSalle St., Chicago, I]. 

Marsland, Edward, Sing-Sing, N. Y. 

Martin, Charles C., Prin. As’t Eng, N. Y. & B. Bridge, Brooklyn, N. Y. 


Masten, Cornelius S., Supt. Haven and Masten Mfg. Co., 30 Phelps Ave.,Rochester, | 


New Y ork. 

Maurice, Charles S., (Kellogg & Maurice,) Athens, Pa. 

Maxwell, James R., Newark, Delaware. 

McAlpine, Charles L., care A. >. C. E. 104 East 20th St., New York. 

McAlpine, William J., Babylon, New York. 

McClintock, William H., As't Eng. Water Works Co., Fair Grounds, Jefferson 
Co, Ky. 

McCrea, Seek Supt. Penn. R, R., Harrisburgh, Pa. 

McGee, John, Care O. C. James, Esq., Rio Janerio, Brazil, S. A. 


McLillan, Charles, Prof. Civil Engineering, College of New Jersey, Princeton, N. J. | 


McNair, Thomas S., Res. Eng. L. V. R. R., Hazleton, Pa. 

Menocal, Aniceto G., Civil Eng. U.S. N., Washington, D.C. 

Mendell, G. H., Col., Eng. Corps, U.S. A., San Francisco, Cal. 

Mercur, Frederick, Supt. Lucerne Coal & Iron Co,, Wilkes Barre, Pa. 

Meriwether, Niles, Civil Engineer, Huntsville, Alabama. 

Merrill, William E, Maj. of Engs. U.S. A., 82 West 3d St., Cincinnati, Ohio. 

Merrill, William F., (care T. P. & W. Ry.), Peoria, Il. 

Metcalf, William, Cresent Stee] Works, Pittsburgh, Pa. 

Meyer, Thomas C, 9 Waverly Place New York. 

Michelis, Otho E., Capt. Ordnance Corps U.S. A., St. Paul, Minn. 

Miller, J. Imbrie, Vice Pres. Summit Valley R. R., 233 S. 4th st., Philadelphia, Pa. 

Miller, Reuben, Cresent Steel Works, Pittsburgh, Pa. 

Millington, Thomas H., Land Dept. T. & P. R. R., Marshall, Tex. 

Monroe, J. Albert, Providence, R. I. 

Moore, James, Supt. C. R. R. of N. J., Elizabeth, N. J. 

Moore, Robert, 1118 St. Ange av., St. Louis, Mo. 

Morrison, George S., 52 Wall St., New York. 

Morley, Isaac, Civ. Eng., Water Works Extension, Pittsburgh, Pa. 

Morris, Henry G., Mech. Eng., N. E. cor, 2d and Paul sts., Philadelphia, Pa. 

Morris, Marshall. Jeflerson Mines, Alabama. 

Morris, Robert C., Res. Eng. N. C. & St. L. Ry., Nashville, Tenn. 

Morse, James O., 76 John st., New York. 

Morss, Foster, Red Falls, N. Y. 

Myers, Charles H., As’t Eng. Bureau of Sewers, Dept. Pub. Works, City Hall, New 
York. 

McComb, David E., Civ. Eng., Box 834, Washington, D. C. 

McDowell, N. M., City Eng., Alegheny City, Pa. 

Morse, Benjamin F.. City Civ. Eng., Cleveland, Ohio. 

Nader, John, City Engineer, Madison, Wis. 

Neilson, Robert, Supt. E. & C. Div. N. C. R. R., Elmira, N. Y. 

Newell, John, Gen. Mang. L. S. & M.S. Ry., Cleveland, Ohio. 

Newman, Robert M., City Eng., Jackson, Mich. 

Newton, Wm. H., Civ., Eng., 595 Division St., Chicago, Ill. 

Nichol, John, 169 LaSalle St., Chicago, Il. 

Nichols, Willard A., As’t. Eng. D. Docks, 117 and 11g Duane St., New York. 

Nichols, O. F., Maderia and Mamori Ry., care P. S. Collins, 207 Walnut Place, 
Philadelphia, Pa. 

Norman, George H., Newport, R. I. 

North, Edward P., Civ. Eng., 104 E. 20th St., New York. 

Olney, L. F., 145 Erie St., Buffalo, N. Y. 

Opdyke. Stacy B., Jr, 45th St., above Butler, Pittsburgh, Pa. 

Owen, James, Ch. Eng. Essex Public Road Board. 834 Broad St., Newark, N, J. 

Packard, Ralph G., 361 Fulton St., Brooklyn, N. Y. 

Paine, Charles E., 63 North Main St., Providence, R. I. 

Paine, Charles, Gen. Supt. L. S. & M.S. Ry., Cleveland, Ohio. 

Paine, William H., As’t. Eng. N. ¥. & B. Bridge, cor. Pearl and Cherry Sts., New 
York ° 

Parker George A., Lancaster, Mass. 

Pearsons, Galen W., Ogdensburg, N. Y. 

Peters, John R., Dover, N. J. 











Pettit, Henry, 1509 Walnut St., Philadelphia, Pa. 
Pettit, R. E., Eng. P. R. R., Harrisburg, Pa. 
Philbrick, Edward S.,, 12 West St., Boston, Mass. 
Philbrick, P. H., lowa State University, lowa City, Iowa. 
| Pickett, William D., Bement, Il. 
| Plympton, George W., 23 Murray St., New York. 
| Poe, Orlando M., Maj. of Engs. U. S. A., Washington, D.C. 
Pope, Willard S., Pres. Detroit Bridge & Iron Works, Detroit, Mich. 
| Post, Andrew J., 136 Magnolia ave., Jersey City Heights, N. J. 
Post, Levi W., City Engineer Jersey City, N. J. 
Potts Joseph D., Pres. Empire Transportation Co., 1123 Girard St., Phila., Pa, 
Potts, Richard, care E. S. Chesbrough, Chicago, Ill. 
| Prevost, Sutherland M., Supt. Bedford Div. Penn. R. R., Bedford, Pa. 
| Prindle, Franklin C., 10 Delaware av., Phila., Pa. 
| Probasco, Samuel R., As’t. Eng. N. Y. and B. Bridge, cor. Pearl and Cherry 
Sts., New York. 
| Parkhurst, H. W., Div. Eng. R. C. St. L. & C. R. R., Glasgow, Mo. 
Read, Robert L., 57 W. 3d St., Cincinnati, O. 
| Reed, Edward M., V. Pres. N. Y., N. H. & H. R. R., New Haven, Conn. 
Reed, HoratioG. H., Gen. Supt. M. L.S. & W. R. R., Milwaukee, Wis. 
Reed, Samuel B., Ch. Eng. M. C. R. R.., Joliet, Il. 
Reeves, Samuel J., Clark, Reeves & Co., 410 Walnut St., Philadelphia, Pa. 
Rice, Edward C., 3631 Baker ave., St. Louis, Mo. 
| Richards, Charles B., Eng. Colt’s Fire Arms Mfg. Co., Hartford, Conn. 
Rinecker, F., Wurzburg, Germany. 
Rives, Alfred L., Gen. Supt. M. & O. R. R., Mobile, Ala. 
Roberts, W. Milnor, Ch. Eng. N. P. R. R., Bristol, Pa. 
Roebling, Washington A., Ch. Eng. N. Y. & B. Bridge, Brooklyn, N, Y. 
Rogers, Fairman, 202 West Rittenhouse Square, Philadelphia, Pa. 
Rotch, William, Ch. Eng. Water Works, Fall River, Mass. 
Rothwell, Richard P., 27 Park Place, New York. 
Rowland, Thomas F., Continental Iron Works, Greenpoint, N. Y. 
Schermerhorn, Louis Y., Eagle Harbor, Mich. 
Schott, C. Ridgely, Div. Eng. Dept. Public Parks, 106 E. 74th St., New York. 
Schubarth, Caspar D., 227 Rodney St.. Brooklyn, N. Y. 
Schuyler, John, 63 William St., New York. 
Scowden, Theodore R., 401 California St., San Francisco, Cal. 
Searles, William H., Eng. Am. Pier and Column Co., Room 57, Coal and Tron 
Exchange, New York. 
| Scovill E, Tracy, Civ. Eng., 20 Euclid ave., Cleveland, Ohio. 
| Scupham, J. R., As’t. Eng. C. P. R. R., San Francisco, Cal. 
| Sears, Alfred F., Eng. of Cov’t Chf. of Im. Commision, Chimbote, Peru. 
| Sears, Clinton B., Prof. of Engineering U. S. Military Academy. West Point, N. Y. 
Sedgwick, Thomas S , Supt.Com, U. S. P. O., and Court House, Austin, Texas. 
Sellers, Coleman, 3301 Baring St. Philadelphia, Pa. 
Sellers, William, 1819 Vine St., Philadelphia, Pa. 
Sewall, Joseph S., City Engineer, St, Paul, Minn. 
| Seymour, Charles, Chf. Engineer H. I. R. R.. Madisonville, Ky. 
| Shedd, J. Herbert, 65 Westminster St., Providence, R. I. 
Sheldon, Simeon, Eng. Cleveland Bridge and Car Works, Cleveland. Ohio. 
Sherman, Thomas M., 154 West Ave. Rochester, N. Y. 
Shinn, William P., Gen. Man. Edgar Thompson Bessemer Steel W'ks, Pittsburgh, Pa. 
Shreve, Samuel H., Morristown, N. J. 
| Sickels, ‘Theophilus E. C. Ch. Eng. U. P. R. R., New York. 
| Slataper, Felician, Ch. Eng. Penn. Co., 23 Nassau St. Pittsburgh, Pa. 
Smedley, Samuel L., Ch. Eng. and Surveyor, City of Philadelphia, Pa. 
Smith, Charles C. 35 West Vermont St., Indianapolis, Ind. 
Smith, C.Shaler, 215 Washington Ave., St. Louis, Mo, 
Smith, Frederick H., Eng. Baltimore Bridge Co., 54 Lexington St., Baltimore, Md. 
Smith, C. Vandervoort, Chf. Eng. Manhattan Gas Light Co., 18th St. Station, 
N. R., New York. 
Smith, Isaac W., Comr. of Transportation, Care Williams & Thornton, San Fran- 
cisco, Cal. 
Smith, Joseph S., 410 Walnut St., Philadelphia, Pa. 
Smith, Lucius A., Continental Iron Works, Green Point, New York. 
Smith, T. Guilford, Sec’y Union Iron Co., Buffalo, New York. 
Smith, Wilham Sooy, Maywood, Il. 
Soule, Howard Jr., Civil Engineer, Syracuse, New York. 
Soulerin, Leon, 35 South Clark St., Chicago, III. 
Staley, Cady, Prof. Engineering, Union College, Schenectady, New York. 
Stanley, Ira N., 310 Livingston St., Brooklyn, New York, 
Spielman, Arthur, Civ. Engr, and Adj. Prof. in New York University, 40 Hudson 
Street, Hoboken, N. J. 
| Stauffer, David McN., As’t Eng., Phila. Water Dept., 127 South 13th St., Phila. Pa. 
| Steele, J. Dutton, Civil Engineer, Pottstown, Pa, 
Steele, Thomas C., Lieut. Co. B. 1st Reg. N.G.S. P., Wilkesbarre, Pa. 
St. John, I. M., Cons’g Eng. C. & O. R. R.. Richmond, Va. 
Stratford, Thomas, As't Eng. Brooklyn Parks, Brooklyn, New York. 
Stratton, Franklin A., Civ. Eng. U.S. N. Navy Yard, League Island, Phila., Pa. 
Stephens, C. F., Ch. Eng. D. & W. R. R., Dallas, Tex. 
Streidinger, Julius H., 17 University Place, New York. 
Strong, Charles H., Civ. Eng. and Contractor, 1046 Wilson ave., Cleveland, Ohio 
Swan, Charles H. 35 North Main St., Providence, R. I. 
Sweet, Wm. A., Pres. Sweet Mfg. Co., Syracuse, N. Y. 
Swift, McRee, Pres. and Eng., 41 Dey St., New York. 
Talcott, Cook, Room 18 Nevada Blk. San Francisce, Cal. 
Talcott, E. N. Kirk, Assoc. Principal Military Academy Morgan Park, Cook 
county, Ill. 
Thatcher, Edwin, As’t. Eng. Louisville Bridge & Iron Co., Louisville, Ky. 
Thompson, John C., care A. L. Holley, 239 Broadway New York. 
Thorndike, John L., care W. W. Evans, 63 Pine St., New York. 
| Thurston, Robert H., Prof. Mech. Engineering, Stevens Institute of Technology, 
Hoboken, N. J. 
Tingley, George C., Box 676, Providence, R. I. 
Towle, Stevenson, Eng. in Charge Sewers, Dept. Public Works, 132 E. 7oth St, 
Few York. ; 
Tiafton, Gilman, Eng. Louisville Bridge & Iron Co., Louisvile, Ky. 
Trew, Andrew R., Road Master B. & R. Div. Erie Ry., Tonawanda, N. Y. 
| Truesdell, Charles 56 Seymour St., Syracuse, N. Y. 
Tucker, Stephen D. (Care R. Hoe & Co.,) 504, Grand St., New York. 
| Turner Edmund Eng. Road Dept. L. C. & S. W. R. R., Frankfort, Ind. 
| Van Buren, John D., J., New Brighton. Staten Island, N. Y. 
| Van Buren, Robert Chief Eng. Board of City Works, City Hall, Brooklyn N. Y. 
| Vanderpool, Eugene Eng. add Supt. Newark Gas Light Co., Newark, N. J. 
Van Winkle, Edgar B. Eng. and Surveyor of Street Openings @nd Improvements, 
Dept. of Parks, 56th St. & Broadway, New York. 
Vaughan, Frederick W., V. Pres. Louisville Bridge & Iron Co.. Louisville, Ky. 
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IMPORTANCE OF GEOL( GICAL KNOWL- 
EDGE. 

The value of at least an elementary knowledge 
of geology, to the engineer, can not be over-esti- 
mated. It is applicable in nearly every work upon 
which he may be engaged. In the projection of | 
earthworks, tunnels, drainage, water supply and 
the selection of sites for any structure, success de- 
pends largely upon geological considerations. 
The engineer should be familiar with the laws | 
governing rock deposition and metamorphism; he | 
should know how rocks are fractured; upheaved 


. 


\ 


\ 


and faulted; he should know the characteristics of | 
such as enter his work, and he should know their | 
order of succession. 

The stability of earthworks depends quite a 
much upon the character of the underlying rock as | 
upon careful construction. “ A deep cut may change | 
a natural drainage, and serious results might fol- | 
low. The trickling of water through a severed bed | 
of marl or sand may produce a serious earth slip. | 
The dip of the beds should be ascertained. 

Railroad and canal embankments and cuttings | 
could oftentimes be more wisely located at a great | 
saving of cost. True, circumstances may compel 
their location at points not geologically economical, 
but the engineer who can foresee the evils that 
might follow from such location, will best be ena- 
bled to prevent disaster. Enormous expense has 
attended repairs resulting from the ignorance or 
neglect of such anticipation. More than $100,000 
were required to remedy the slips in the Breval 
cut (3000 feet), on the Paris and Cherbourg railway 
(vide ENGINEERING News, Vol. IV, page 267). 

In tunnelling, a knowledge of stratification is 
absolutely necessary, for without it no true estimate 
can be made. Even the genius and skill which 
projected that grand work, the St. Gothard tunnel, | 
have had their brilliancy clouded by the blunder- | 
ing miscalculation of its cost. Want of thorough 
geological inquiry seems evident. 

The engineer should know what probable rock 
will be found at a certain depth, whether or not 
water may be expected, and if under what 
pressure. 

The location of reservoirs should not be deter- 
mined by merely superficial observation. The 
suitability of the underlying stratum should be 
settled. The fact that certain rocks allow water to 
pass freely through them, while others are almost 
absolutely impermeable, is as important in its ap- 
plication to rocks out of sight as to those at the | 
surface. Land slips teach us this. 

More time might be expended economically in 


5 


80, 


the careful examination of the surface rock: it 


| might be permeable without seeming so; it might 


be connected with a permeable stratum containing 
injurious soluble matter; or there might be a near 
limit to its retentive power. A little attention in 
this direction might be as profitable as good con- 
struction. 














‘THE WORTHINGTON DUPLEX PUMPING 


ENGINES AT LOWELL, MASS. 
The opportunity of examining the above men- 
tioned engines was afforded the Convention of the 


Fig. 1. 
American Society of Civil Engineers on its excur- 
sion to Lowell, June 21st, reference to which was 
made on page 218, ante; we are enabled to present 


| herewith a description of these engines with illus- 


trations. The leading characteristic of the Worth- 
ington engine is that it is a direct-acting, non-rota- 
tive engine; there being two steam cylinders, each 
with its proper steam and exhaust valves, its pro- 


per piston and piston-rod, and pump-plunger at- 


| tached to the piston-rod; the piston-rod of each 


engine being made, in the course of its stroke, to 
operate the steam and exhaust valves of the other 
engine through suitable connections, without the 
intervention or control of any crank-shaft, or other 
device for producing rotary motion. To this con- 
struction of Pumping Engine the name of “ Du- 
plex ” was given early in its history, by the inven- 
tor, and it has ever since been commonly known 
by that name. 

The following is a description of the Lowell en- 
gines : 

They have the capacity of five million gallons 
daily. An exterior view of the same is shown in 
Fig. 1 and a sectional view in Fig. 2. There are 
two horizontal double-acting pumps with plungers 
22 and 22% inches in diameter arranged side and 
side on the same frame each operated directly by 
a compound engine with steam jacketed cylinders 
25 and 43 ,3, inches in diameter, the strokes of en- 
gines and pumps being four feet. The smaller 
steam cylinder is attached to the front head of the 
larger and has a central piston-rod connecting with 
pump rod through a cross-head, and two piston- 
rods from larger cylinders pass outside the smaller 
and connect with the cross-head. There are two 
single acting air pumps 27 and 30 inches in diame- 
ter, with 24 inches stroke, which are operated from 
the ends of a horizontal beam, with vertical lever 
attached, receiving motion from main cross-head. 
The main valves are plain slides operating over 
double cylinder ports as described hereafter. 


The valve for both cylinders of each engine are | 





; above and below the plungers. 
| without packing in a long grooved ring in a cen- 


| gravings. 


parts of the other, and no rotative movements, with 
accompanying details, are required. As previously 
stated, double cylinder ports are provided. The 
outer ones receive steam past the ends of the valves 
and admit same to the cylinder in the usual way. 
The inner ones cgmmunicate with the exhaust cav- 
ity of the valve only, and enter the cylinder at such 
distances from the ends that when steam is exhaust- 
ing through one of the ports, the main piston will 
run over and close it, and cushion upon the vapor 
thereby enclosed, the outer port being at the time 
shut off by the main valve. Valves are provided to 
put the two cylinder ports at each end in communi- 
cation to regulate the extent of cushioning. The pump 
valves consist of rubber disks arranged in chambers 
Each plunger runs 


tral diaphragm, are hollow and air tight, whose 


| flotation is nearly sufficient to neutralize the weight 


which would otherwise be borne by the packing 
wing through which they work. Plungers of this 
description have been in use since the first intro- 
duction of the engine, with scarcely a single case 
of replacement or even re-adjustment.” 

One engine, while in full action, moves the valves 


of the other, when the pistons of the latter grad- 


ually begin to move and finally attain full velocity 
as those of the first are checked by the steam cush- 
idns, and gradually come to rest, the pump valves 
meantime seating quietly.” 

The first engine pauses a moment till the second 
engine admits steam, when it commences a return 
stroke, and the second comes to rest—the action of 
one blending into that of the other as each alter- 
nately takes up the load—the result being that the 
discharge is uniform, a uniform pressure is main- 
tained in the main, and the pumps under heavy or 
light pressure operate without a jar or noise.” 

The remarkable contrast between engines of 
this type and the well-known Cornish Engines, 
both in construction and operation, will be appre- 
ciated from the above, in connection with the en- 
In Cornish and other engines, non-rota- 


| tive and rotative, in order to practically use steam 


arranged on the same stem by raising the chest of | 
the smaller, and each valve is provided with a bal-| ponding reduction in velocity as the operating 


ancing piston. 


The valves of one engine are oper-| pressures decrease. 


with considerable expansion, it is necessary to at- 
tach to the moving parts heavy masses of metal, 
which, being accelerated when pressures are high, 
absorb work which is yielded up with a corres- 


In the Worthington engines 


ated by bell cranks directly from the reciprocating | the weight and friction of moving parts are re- 
| 
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duced to a minimum, and the 
elastic force of the steam prac- 
tically acts upon the water col- 
umn directly, whereby is secured 
simplicity of construction and 
smoothness of working, with a 
material reduction of frictional 
resistance: also freedom from 
the danger incident to handling 
the heavy weights in the origina! 
form of non-rotative engines. 
The expansion of steam in the 
Worthington pumping engine 
is determined principally by the 
difference in the size of the com- 
pound cylinders, and is sufficient, 
in connection with the freedom 
from jar, and the low resistance 
of engines and pumps, to secure 
duties which are quite high, 
when it is considered that the 
maximum steam pressure so far 
employed is only 40 pounds. 

The official test of one of 
those engines at the Newark 
Water Works, New Jersey, 
showed a duty of 77,358,478 
pounds of water raised one foot 
with 100 pounds of coal. The 
engines show regular average 
yearly duties as high as sixty 
millions, in which fuel necessa- 
rily expended on account of 
stoppages is included. 

The plan of using a large 
number of small pump valves 
was first applied in the year 
1850, substantially as shown in 
Fig. 2, and the system in various 
forms is being adopted by man- 
ufacturers. 
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As compared with the heavy double 
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beat valves usually employed in pumping En-| the resistance between the two pistons. And it is 


zines, the small valves require less lift, produce less 


} 
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necessary to do this with some reasonable degree of 


jar, and offer less resistance to the passage of the | exactness, as upon it depend that uniformity of 


water, 
The Worthington Duplex Engine was perfected 
about the year 1859, and since 1860 no less than 


105 have been erected in different parts of the 
United States and Canada, with capacities varying 


from 500,000 to 15,000,000 gallons daily. 
For Engines of moderate size, the two pumps 
are severally operated by cylinders of different 


sizes, the steam exhausting from one to the other 


through an intermediate receiver. It is called The 


Worthington Compound Engine tvith Intermediate | 


Receiver, see Fig. 3,* and is in successful opera- 
tion in the vicinity of Boston, at Brookline, Dan- 
vers and Jamaica Pond. The difference in the 
size of the steam cylinders can be seen in the en- 


graving, but the tank is below the floor and out of 


sight. 

Its superior simplicity and cheapness is apparent 
upon mere Inspection, 
different diameters, with a boiler plate or cast-iron 


intermediate receiver, take the place of four steam | 


cylinders with their numerous attachments. The 
steam admitted to the smaller cylinder from the 
boiler, does its work by direct and uniform pres- 
sure throughout the stroke, no expansion being 
herein attempted. This cylinder exhausts into the 
intermediate reservoir, which is of considerable cap- 
acity, say perhaps 8 or 10 times that of the steam cyl- 
inder. Within this receiver the steam expands to a 
pressure much lower than its recent working pres- 
sure upon the steam piston. From this receiver or 
tank, 80 called, the second and enlarged steam cyl- 
inder draws its supply of steam exactly as from 
a boiler. The relative capacity of the tank is so 
large that the contribution of the small cylinder to 
its contents, or the withdrawal of steam from it by 
the large cylinder, are not sufficient to vary its 
pressure in any considerable or troublesome de- 
gree, 

This, therefore, secures in a very simple way 
uniform propulsive energy upon both steam pis- 
tons, and fulfills the first and most important re- 


‘quirement of the duplex arrangement: The con- 


densing apparatus is attached, of course, only to 


Two steam cylinders of 


| water flow and stability of pressure, which give to 
the duplex its advantages as an hydraulic motor. 
It is hardly necessary to enlarge upon the conspicu- 
ous simplicity of this engine, the fewness of its 
parts, their complete accessibility and compactness. 
If the practical points, heretofore adverted to, can 


the future is well-nigh secured. 





HUMBER’S “WATER SUPPLY.” 








| The attention of intending subscribers to this 
valuable Treatise is especially called to our adver- 


| which appears on another page. The speedy sale} ; Fae ie 
z PI = eee I Ag 1 ’ ©. | depressed in the same general direction. It would nat- 
|of the entire edition is now fully assured and it is | 


| ” sa ¢ , 2 7 } . onsati y | . . "}: 
by this advance in price that compensation for our | o¢ the ancients should be followed, in order to utilize, 


}own labor and risk is to be obtained. Number 
| One is ready for delivery, and Number Two will 


next week. Our engravers are hard at work on the 
wood-cuts, of which there are 258, and succeeding 
numbers will be issued as rapidly as the composition 
and press-work can be done, so that our subscribers 
may reasonably expect to have very nearly if not all 
of the Text, delivered to them by the close of the 


| produce four each month, and more if we can. The 
| quality of our work and paper is now open to exam- 
| ination in the first number, and we feel safe in prom- 





}and printing of the lithographic plates, while of 
| our wood-cuts a fair sample will be given in our 
Number Two. 

| jf This hastening of the work to completion was 
| not our original intention, as it involves the more 
‘rapid payment for the labor and materials neces- 


be ready to send out to all paéd-up subscribers | 


present year, while, of the double plates we will | 5 
| the new system, the complete drainage of the lake is 


| contemplated, and to depressing the invert bottom to 


| isi sti , r improvement in the drawing | ‘ 
a a ©} metres delow the lowest point of the bottom of the 
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the larger or secondary cylinder, It is well to S€Y, | sary to the production of the Treatise, but our per- 
in passing, that this arrangement applied to En-}  * 
gines that do not condense, has been lately used | 3 ents iar , 
with very good results, furnishing a comparatively | cation of this fine work, and we are anxious to 
cheap form that stands intermediate in point of} place it, complete, in the hands of our subscribers 
economic results between the high-pressure “and | ag quickly as possible. But like every other enter 


condensing Engines. P ei geo aC Sheen Sane 
A careful consideration of the working condi- | P™% the rapidity of its execution is mainly a mat- 


sonal pride is considerably involved in the publi- 


| 
| 
} 
i 
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tions under which this Engine is found, will show | ter of money; the more subscriptions the faster the 
that it must be accurately proportioned as well to | work, and so for their own convenieuce we hope 
its work as to the proposed pressure of steam, in | that present subscribers will call the attention of 
others to the low price at which this edition is now 





will be given in cur next issue. 
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| order to secure anything like an equal division of | selling, with the further assurance that it is alto- 


gether unlikely that the work will ever Le sold at such 
a price again. As our present edition decreases in 
number by sales, the price will necessarily appreci- 
ate until it approximates that of the English copy, 
which another year hence will again have the 
market to itself, 
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be satisfactorily adjusted, its extensive adoption in 
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(Continued from page 236.) 

3. The Modern Conduit.— The conduit proyer 
follows in plan the general direction of the ancient 
structure. Its principal alignment is composed of two 
straight lines, meeting about midway and forming a 
slight angle; the extremity of these lines on the lake 


. > . ; ~,;, | side of Mont. Salviano, is connected with the bottom 
tisement of an advance in price on August 15th, | 


of the lake by a third line, which is likewise somewhat 
urally occur, that, in the modern undertaking, the line 


by a small expenditure of labor, the Roman shafts. As 
to the choice of the Romans of a broken alignment, it 
appears to have been dictated by the desire to remain 
as far as possible beneath the plain of the Champs 
Palatins, and to avoid, by following the depression of 
the soil, an exaggerated depth of shafting, at the same 
time it allowed the piercing of the solid mass of Salvi- 
ano in a direct manner, and under the narrowest point. 

The length of the modern conduit is 6,301.48 metres ; 
it is about 600 metres in excess of the ancient one. In 


attain this is due the extra length of the tunnel. 
Projile. The invert commences at a depth of 6.26 


lake, which is about 657 metres above the level of the 
sea. It has a continuous fall of o™.oo1 per metre, ex- 
cept over the first length of 360 metres where the grade 
is O™.002. 

Transverse Section, — The transverse section of the 
tunnel shows a circular invert, with side walls and arch 
of an ovoid form. The width at the springing is 4 
metres and the height, under the keystone, 5™. 76. 
The interior capacity is therefore equal to 19.609 square 
metres. The conduit with these dimensions and a grade 
of o™.001, is capable of delivering 50 cubic metres per 
second, and it thus assures the continuous drainage of the 
lake even in the majority of exceptional cases. Obser- 
vations made during twenty years have established the 











* Memoir by M. Alfred Durand*Ulaye, Engineer of Ponts et 
Chaussees. Translated from the French, Annales des Ponts et 
Chaussees for ENGINEERING NEws, by John W. Weston. 
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amount of feed water to the lake, from all the neighbor- ‘*shanties.” The inhabitants, without being evil dis- 
ing declivities, as an average of 11.50 cubic metres posed, were completely and utterly ignorant ; the ‘‘com- 
only, with a maximum mean of 15.82 cub. metres in the missariat’ was a most difficult matter ; it was necessary 
spring, and a minimum in the autumn of §.33 cub. me- to import tools and machinery from Naples or Mar- 
tres. In winter the mean quantity is 9.82 cub. m., and | seilles, etc.; at the commencement of the enterprise, the 
in summer 8.33. During the twenty years of observa- | carriage road from Avezzano, was only in course of con- 
tion, fifteen times only, and during a total period of | struction. It was impossible, under these conditions, 
360 hours, the quantity to be “ carried off” exceded 50 to dream of harmony in so vast an enterprise. It was 
cubic metres; the quantity never reached 70 cubic me- | by a series of furemen that the works were inaugurated 
tres save in three exceptional.cases. With a reservoir | and carried on, and these were nearly all brought from 
provided for these exceedingly rare cases, the conduit, | Marseilles by M.de Montricher. They succeeded in 
after having effected the original ‘‘emptying” of the lake, transforming the peasantry into artisans for the re- 
assures a generally continuous discharge of the accumu- | quired work, The most perfect order reigned at all 
lative water. times in the workshops, even when the political events 
Masonry. The tunnel, for a length of 2,574 metres, | of 1859-60 so seriously disturbed the peninsula. More 
bored through solid rock, is left without lining. Fora | than 2,000 workmen continued tranquilly at work, and 
length of 3,412.48 metres, driven through sand or disin- | the plague of brigandage which spread throughout the 
tegrated rock, the lining is formed by cut stone, to the | neighboring districts, spared the vicinity of the lake. 


section before described. A length of 315 metres, ex- Among the works executed, it will only be necessary 
cavated through calcareous pudding-stone, is lined with | to mention those of a special character or of a difficult 
brickwork. nature; the boring of the tunnel, and management and 


Works for regulating flow of water. The admis- | mode of withdrawing the excavated material, were 
sion of water into the conduit is regulated by divers con- | practically the same as followed in other subterranean 
trivances. The tunnel enlarges conically as far as to | works. 
present a width of 6 metres and a total sectional area Protection works in the lake. At the head of the an- 
of 4o square metres. It then forms and becomes two | cient conduit, on the side of the lake, it was immedia- 
entrance culverts, each 6 metres long, 5.375 metres | ately necessary to construct defences against the rise of 
high and 2 metres wide. At the head of these culverts | the water and the abundant infiltration through the 
two sluice gates are fixed, worked from an upper cham- cracks and seams of the limestone. A dike or bank of 
ber and designed to regulate at will the passage of | 1500 metres, was in consequence, constructed about 
water. In front of th sluice gates a “ charging” basin, | this point, behind which an interior dike was provided 
of 19,65 metres in width extends, having about midway | to ensure safety against rupture or leakage in the first 
of its length a sill with a “lift” of 2.75 metres. This | line of defence. These works necessitated an amount 
sill unites by a masonry invert with the bottom of the | of 180,000 cubic metres of earth and rock excavation. 
“central collecting canal” which provides for the | Erected in 1854, the dikes were repaired and developed 
draining of the “Jacustrine” lands. It was decided | until 1861, the date of the maximum elevation of the 
upon, because, in the course of construction, it was not | lake. 
deemed prudent to excavate deep trenches in the old Shafts and “Cuniculi.” The shafts used were gen- 
bed of the lake on the line of the “collector,” but to | erally those of the ancient Romans, made serviceable 
distribute the available fall of 6.26 metres, between the by simply cleaning them out. These have been recov- 
“collector,” whose inclination only amounted to om. 143 | ered to the number of 33, with 8 cumiculi. All the an- 
per kilometre, and the sill, in question, of 2.75m. lift. At | cient shafts, vertical or inclined, were not re-opened. 
6™.80 beyond the sill are situated the “stop plank” | The majority of the shafts on the outside of Mont. Sal- 
gooves, cut between two masonry piers, arched over, | Viano varied from 80 to 100 metres in depth. Two were 


making three openings of 4 metres each, and supporting sunk entirely anew in very wet soil. One had a depth | 


a foot bridge. The structure about the sluice-gates | of 122 metres and served only for ventilation. On the 
includes a dwelling place for the gate-keeper, a store- | lake side the shafts were not so deep; those of the an- 
room, and ladders communicating with the conduit. cients, re-opened, ranged from 20 to 50 metres. The 

Execution of the works, The summary description | modern shafts, also on the lake side, were sunk from 
above presented will serve to show both the importance | 16.90 m. to 20.30 m. below the surface. Among the 
and difficulty attending the works of boring and con- cunicult, two only, the Cuniculo del Calderaro and the 
struction of the Torlonia Conduit. | Cuniculo Maggiore were cleared out and put into a 

If the principle adopted of following the Roman | serviceable condition ; they served, as in the time of the 
line were thoroughly justifiable by reason of the possi. | Romans, to ventilate the deepest part of the tunnel as 
bility of using the Roman shafts and cuniculi, it must | Well as to extract materials. For this purpose capstans 
not be forgotten that the dimensions of the modern | were erected, worked by four horses, by which the 
conduit and its more expanded role of completely | Wagons, running on rails, were drawn out; the angle of 
draining the lake, often necessitated the construction of 
entirely new works in addition to lowering and enlarg- | the Cuntculo del Calderaro, and 16° for the Maggiore. 
ing the Roman tunnel. The irregularities of the latter , | The Cuniculo del Calderaro had a bend or elbow in 
the “caving in” through many centuries, and finally even | the course of its descent, which necessitated the fixing 
the proceedings of the Neapolitan E:.jineers had ag- of a pulley at that point, over which the cable passed ; 
gravated the natural difficulties of an important sub- | this pulley was carried bya moveable framework, about 
terranean work. Three quarters of the entire length | a vertical axis, which dropped into a chamber by a 
of conduit had to be pierced through solid rock or | stroke from the ascending wagon, and was replaced by 
debris, and the remainder in clay, or sand impregnated the aid of a jointed lever and cleat connected with the 
with water from underground reservoirs or from an | descending wagon. 


the inclined plane with the horizon was about 25° for 


abundant direct infiltration from the lake. The strata To be continued, 
traversed during the operations were distributed as | So eee rane ; 
follows : THE WATER-WORKS OF AMERICAN 
Compact limestone..........+. eeeesees 35533 metres. | CITIES. 
Broken rock and round pebbles......... 524 oo FALL RIVER. MASS. 
Conglomerate formed of round pebbles Eilts 

encased in calcareous paste..... coos. 864 eT oncluded, | 
Sand and clay.......+..+- seeeeeeeeeee 1,380 “| Fora full description of the pipe etc., used in the 


of which 732 metres were situated under the central | distribution of Fall River, we must again draw upon 
part of the mountain, and the remainder near the lake. | the Report: 
It was through such diverse materials, presenting con- | DISTRIBUTION. 


tinual difficulty either by their hardness or lack of con-| The distributing mains are all of cast-iron, the 


sistency, that a boring was to be made of from 13 to | thickness varying with the pressure to which the pipes 


20 cubic metres per running metre, and special works fare subjected. The area included in the ‘Low Ser- 
to be undertaken for the renewal or recovery and the | vice’ is divided into four classes: class A including the 
consolidation of the ancient tunnel. The hydrology of | higher portions, where the head of the water does not 


the lake even ran counter to the project by effecting a | exceed 80 feet ; in class B the head varies from 80 to 


rise which attained a height of 4.89 metres between | ; 40 feet ; in class C, from 140 to 200 feet; and in class | 


February 1852 and June 1861. Again the country pre-| D, from 200 to 260 feet. The thickness of each size 
sented no resources for the organization of important | yaries in the different classes. 








In calculating the thickness of the pipes of the various 


sizes and classes, a careful examination was made of 


the formule recommended by James P. Kirkwood, 
Chief Engineer of the Brooklyn Water Works ; John 


F. Ward, Chief Engineer of the Jersey City Water 
Works; J. Herbert 
Providence Water Works; M. Dupuis, Chief Engineer 


Shedd, 


Chief Engineer of the 


of the Paris Water Works, and others, and the values 


alopted for Fall River, although somewhat less than 


those recommended by Mr. Kirkwood, were generally 


greater than these adopted by the other authorities that 


were consulted, especially in class D, where the extreme 


pressure is considerably greater than in most other cit- 


ies, but from the fact that the pipes have been subjected 


to a pressure of 15 feet more than was at first antici- 


pated, making the extreme head 275 instead of 250 feet 


it is safe to conclude that the thickness adopted for the 


various sizes was sufficient. 


The following table 





~ 

A 

B. 

b. 

A. 

3. 

Gs 

D. 

A. 16 

B. 1 

Cc. 16 iS 1-4 
D. 1m 18 1-4 
A 2 (13 97-5 
3. 12 (13 7-5 
c 12 13 7-8 
dD. 12 (13 7-S 
A 10 ‘11 5-8 
B. 10 |r 5-8 
Cc. m1 5-5 
dD. 10 (tr 5-8 
A. 8 Q 1-2 
B. 8 ) 1-2 
GF & 9 I-2 
dD. 8 Q 1-2 
A. 6 7 1-4 
B. 6 7 1-4 
Le 6 7 1-4 
dD. 6 7 1-4 
A. 4 5 1-16 
RB. + 5 1-1 
Cc, $ 5 1-16 
dD. t 5 1-1 
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ight, etc., adopted for the various classes 





Bate 23 3-5 7 
1 5-1 \ 
I 9-16 
Tie! 
7s 12, ‘on 
1 I-3 
I §-16 ) 
c-8 
i Lea oe ; : 
15-16 i 
\ 
1 t-te 
» 1 
33-33 | {13 3.8 ¢ 192 
13-1 : 
15-16 
17-32 
8 ' 
10 1-4 ; 
34 \ 
7-5 
1-2 
o-1¢ Be ‘ 
«8 
. \ 
3-4 
7-10 
/ 
1-2 S waka 3 1-2 
pit i” 13-1 


The exterior diameter of the pipes is the same for ev- 


ery class of the same size, the variation in thickness 


making the interior diameter vary slightly in the differ- 
ent classes, but never making it less than the ‘ nominal 
diameter.’ The interior diameter of all the bells is the 
same for each size, so there is no trouble in laying pipes 


of one thickness or class in connection with those of an- 


other class. 


The pipes are all cast vertically with the bell end down. 


After a thorough and careful hammer inspection, the 
pipes are coated with coal-pitch varnish while hot, and 


then, when cold, subjected to a hydrostatic pressure of 


300 Ibs. per square inch, and while under this pressure 


the hammer test is repeated. 


The iron used is required to be strong, tough and 


close grained, re-melted from pigs of ‘grey-iron,’ and 


must stand a tensile strain of at least 16,000 tbs. per 
pe 


| square inch. 


In order not to weaken the 24 in. main leading from 


the stand-pipes to the city by tapping, an 8-inch pipe, or 


“rider ” is laid alongside, and connected with the main 


at intervals of about 1,000 feet. 


The following gives 


| January 1, 1878: 


24 

20 
} 16 
j 12 
10 
8 
6 


in, 


the amount of pipe laid up to 


11488 
21312 
26185 
21631 
18793 
56515 
99751 


lineal feet. 


“ “ 


Making a total length of pipe laid equal to 48.43 miles. 


The total length of ‘‘earth trenching " for the laying 


| of pipe up to January Ist, 1378, equalled 199,379 lineal 


feet and that of “ Rock trenching’ 


to 52,386 lineal 


feet, or of all the trenching about 214 per cent. was in 


| rock. 


| 
| Holyoke. 


Holyoke. 


Hydrants,—The following is a summary of the var- 
ious kinds of hydrants now in use: 
293 flush hydrants, made 


by Boston Machine Co. 
“ Pattee & Perkins, of 


109 post hydrants, made by Pattee & Perkins, of 
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88 post hydrants, made by Boston Machine Co. 

” Hee . ‘* “ Newport Mfg. Co. 

“Ns i “  “ Mohawk & Hudson Mfg. Co. 
“ Ludlow Mfg. Co. 


Fire Hydrants,—Originally after a careful investiga- 
tion of the various kinds of hydrants in use throughout 
the country, it was decided to adopt the kind known as 
the Flush Hydrant, with a portable “ chuck ” or hydrant 
head, containing four delivery nozzles 2% inches in di- 
ameter, with a separate valve for each, so that four lines 
of hose can be connected with each hydrant, and any 
one shut off without interfering with the others. 

The hydrants are located on the sidewalk, just inside 
the curbstone, and are connected with the mains by 
6-inch pipes, instead of 4-inch pipes, as has been cus- 
tomary in most cities heretofore. When not in use, 
they form no obstruction, being entirely below the side- 
walk, surrounded by cast-iron boxes large enough for 
convenient entrance. They are placed from 250 to 500 
feet apart, and in the more compact parts of the city are so 
arranged that a dozen lines of hose not more than 500 
feet in length can be brought to any point. 

The flush hydrants are placed mostly in the central 
and older portions of the city, where the sidewalks are 
narrow and would he obstructed by posts, while the 
post hydrants are placed in the outskirts, where the 
streets have been laid out wider, and where there is less 
travel, 

Of the Boston Machine Company's hydrant Mr. 
Rotch says that, “ with the exception of the rubber in 
the valves, which has in some cases been found too soft 
for the pressure of the water and has been replaced by 
leather, the hydrants have given very good satisfaction. 

The report says: The “Perkins Hydrant” has 
proved very satisfactory, furnishing a large and unob- 
structed water-way, “and being very easy to open under 
the heaviest pressure,” and they are never known to 
freeze. 

Gates——The total number of gates in use is 662. 
They are manufactured by the Boston Machine Co., of 
Boston. 

Service-pipes.—The total amount of trenching to 
January Ist, 1878, has been 46,529.8 feet, of which 3,- 
327.3 feet have been through rock. The total length of 
service-pipe Jaid is 45,143.5 feet. 

Lead is always put in as far as the street line, unless 
water takers desire to have block tin or tin lined lead. 

The prejudice against lead has arisen from the fact 
that certain kinds of water, when brought in contact 


I ae “ ee 


with lead, form a combination which is a dangerous 
poison—all the more dangerous because its insidious 
effects are cumulative, but this action depends on the 
quality of the water, and in many cases there is no ac- 
tion at all. 

The facts of the case are essentially as follows :—Pure 
distilled water attacks and dissolves lead with great 
rapidity ; rain water not quite so rapidly; well water 
sometimes attacks it—the rapidity and amount of action 
depending on the earthy salis held in suspension in the 
water ; and river water, if it has flowed any considerable 
listance, and lake or pond water which has been erated 
or oxydized by contact with the atmosphere, almost 
never makes any impression upon lead. 

When there is any action, it generally ceases after 
two or three weeks, on account of the farmation of a 
thin coating on the inside of the pipe, impervious to 
water, 

The Cochituate Water Board, after speaking of the 
experiments of Prof. Horsford, of Harvard University, 
says: ‘“ These experiments demonstrate that the action 
of the comparatively pure water of lakes and rivers 
upon bright bars of lead, which, on their immersion in 
it, is distinctly perceptible, ceases after a period of a few 
days ; and that this immediate action of the water upon 
the surface of the lead forms a coating, which for all 
practical purposes, is impervious to water and entirely 
insoluble in it.” 

A most satisfactory confirmation of the experiments 
of Prof. Horsford was furnished to us when the 24-inch 
main was laid in Bedford street in the summer of 1873. 
A piece of lead pipe 1 3-8 inches in diameter was then 
cut out, which had been laid by Mr. Hazard Bush 
about forty years ago, for the purpose of supplying the 
stables in the Court Square with water from the pond, 
f the same quality as that which is now distributed 
through the city. This piece of pipe may be seen in the 
office of the Water Board; it is as perfect as when first 





August 1, 1878, 








put in, and the interior surface is beautifully coated 
with an insoluble formation which completely protected 
the pipe from further attack by the water. 
Meters.—The total number of meters put in is 884; 
of these two 14 in. meters have been taken out, leaving 
the totaPnumber in use on January Ist, 1878, 881. 
The various kinds of meters are as follows: 
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The financial condition of the Water Works of Fall 
River is shown to some extent by the last sale of bonds, 
which were 105 to 106. 

Our cordial thanks are cue, and are hereby extended 
to Mr. Wm. Rotch, C. E., the Chief Engineer and Su- 
perintendent, who made our visit to Fall River exceed- 
ingly interesting and instructive. 

———__—o< 2 —————————— 
REVIEW OF THE PROGRESS OF STEAM 

SHIPPING DURING THE LAST QUARTER 

OF A CENTURY.* 





BY ALFRED HOLT, M. INST. C. E. 
Continued from page 237. 
pig 
(To be continued.) 


Mr. STEPHENSON, President, said, with reference to 
the indicator, statements had been made as to what it 
could not show, and it was only fair to the inventor to 
state what it could show. He for one believed thor- 
oughly in the indicator up toa certain point. It gave 
the pressure of steam upon the piston throughout the 
stroke, and it was never intended to show what was 
going on inside the boiler or in the screw shaft. It told 
everything from the boiler to the condenser. It showed 
if there was a stricture in the pipe leaning from the 
boiler to the cylinder, if the throttle-valve was too small, 
if the steam was wire-drawn, if the piston was leaking, 
if the cylinder was honey-combed or flat-sided, if the 
valves had too much lap or lead, and it told the state 
of the condenser. He thought, therefore, that the little 
instrument gave a very good account of the work done 
in the cylinder by the fuel consumed ; and if it accom- 
plished so much, it ought not to have been passed 
over by a reference to what it could not do, and to 
what it was never intended todo. With regard to the 
surface condenser, he had always felt great pleasure in 
giving credit tothose who really deserved it; and while he 


gave all praise to Messrs. Randolph and Elder who had 
brought to bear on the subject an immense amount of 
talent and ingenuity, it ought not to be forgotten that 
had it not been for the surface condenser such high 
pressure steam would not now be used as was common- 
ly employed. He therefore thought that the name of 
Mr. Samuel Hall might have been brought more promi- 
nently before the Institution in connection with that 
subject. Mr. Hall had worked engines at 115 Ibs. 
pressure, the consumption of coal being 1.50 lbs. per 
indicated HP. per hour. He had documents in his 
possession from a person who had seen the vessel run- 
ning between Glasgow and Liverpool, which it contin- 
ued to do for several months. A difficulty arose with 
the vessel, as Cifficulties had arisen with other ships 
treated in a similar way. A steam pressure of 115 Ibs, 
had never been worked for any length of time success- 
fully with marine engines. Where vessels had been 
built with steam pressed as high as that point, they 
had after a short period of work been compelled to fall 
back to a pressure of 75 or 80 lbs. Some doubt had 
been expressed with regard to the single engine. He 
had made many of those engines, not only for Mr. Al- 
fred Holt, but for Messrs. Holt of Liverpool, and oth- 
ers, and he could say that with a fly-wheel attached to 
the engine, on going into the engine-room of the ship 
one could see no difference between their working and 
the working of a double-cylinder engine. Referenc 

had been made to steam jacketing, but no allusion had 
been made toa much more important matter—that of 
reducing the steam to a low temperature. He believed 
there was en immense loss by expanding steam at too 


*From_ Proceedings of the Institution of Civil Engineers 
London, Eng. 





low a temperature. The internal radiation or conduc- 
tion with a low temperature involved an enormous loss, 
and it was better to work at a little higher temperature 
at the lower end of the stroke. 

Mr. JAMEs BAILEY, C. B., observed, through the 
Secretary, that the Author had suggested the use of 
higher pressures of steam as the means to obtain more 
economical] results. From a return made to an order 
of the House of Lords in 1874, it appeared that the 
frequent renewal of marine boilers was an importan: 
item of expenditure, as well as a cause of great weak. 
ness in the practical strength of the British Navy. 
Amongst a long list of ships mentioned the ‘* Pallas,” 
first completed for sea in 1866, received new boilers in 
1871, and the “ Research,” completed for sea in 1864, 
received new boilers in 1869; it would thus appear that 
the life of a marine boiler in the Navy was less than 
five years. The time occupied, and the expense attend- 
ing the renewal of boilers, including the removal of old 
boilers and refitment of the ships to a working state, 
had not been given, but it must be a very heavy tax on 
the nation, independent of the ships being. non-effective 
for considerable periods, and the strength of the Navy 
so much reduced. During the present financial year, 
the building of new ships had been deferred to render the 
funds destined for ship-building available to re-boiler 
the iron-clads. What he wished to point out was, that 
with the improved system of steam engineering such as 
Mr. Perkins had initiated and matured these frequent 
renewals of boilers were unnecessary, and that the effi- 
ciency of the fleet, and its aggressive power, might be 
much augumented at a less cost than at present. This 
was accomplished by the use of engines working steam 
at a higher pressure, by boilers absolutely safe from ex- 
plosion, and the two combined, by working the high- 
pressure steam more expansively, performed work on a 
much smaller consumption of fuel than at present. 
This system of engines and boilers possessed the follow- 
ing advantages, which increased both the efficiency and 
economy :—(1) The extremely small consumption of 
fuel, say 1 lb. of coal per HP.perhour. (2) The almost 
absolute safety of boilers from explosion, brought about 
by the construction of tubes and the distribution of me- 
tal to secure the strength in the position and form for 
performing the functions required in a boiler for con- 
taining high-pressure steam safely. (3) The duration 
of the boilers equal to that of the engines and ship they 
were applied to., (4) The disuse of all oil and grease 
for lubricating the interior wearing surfaces. (5) The 
reduction in the weight of the engines and boilers com- 
bined, as compared with those in use. In reviewing 
these features their great economy and industrial bear- 
ings would be apparent. (1) The consumption of fuel 
in steam vessels might be practically regarded as the 
index of their commercial value, and in ships of war as 
that of their aggressive power. In vessels of commerce, 
each ton of coal burnt should be valued as the cost of 
the same.ton plus the loss of so much paying cargo as 
the ton occupies ; whilst in vessels of war, to the cost 
of the coal may be added the gradual disablement of the 
vessel] as the supply of fuel is exhausted. The reduction 
of the consumption of fuel in steamers by one-half, still 
maintaining the same actual HP., meant also that they 
could doa double journey, or keep the sea twice as 
long; this latter advantage was of vital importance to 
ships of war, and was of no slight importance to the 
mercantile fleet now trading to India, and other distant 
places. The best constructed compound engines used, 
say, 2 lbs. of coal per HP., whilst Mr. Perkin’s system 
used only 1 lb. It might be observed that the reduction 
in the consumption of fuel brought a corresponding re- 
duction in the staff of stokers and coal-trimmers, and by 
means of the boilers being encased with a non-conduct- 
ing material, the engine-room and stoke-hole were 
maintained at a lower temperature—a matter of practical 
importance in the Red Sea and other tropical latitudes. 
(2) He had been fortunate enough to see a Perkins 
boiler burst from being allowed to get short of water, 
whilst the high-pressure steam (5¢0 Ibs. per square 
inch) was on, with no worse result than the escape of 
the steam up the funnel. For vessels of war, liable to 


receive a shot in their boilers during an engagement, 
this quality was very valuable; and in case of damage, 
as the parts were interchangeable, repairs might be 
effected afloat, or at the nearest port or naval reserve of 
stores. (3) The boilers were charged with rain or 








August I, 1878. ENGINEERING NEWS. 
Se ——————————————————_——_————_—_—__—_—_—_—_—_—_—_—_—_—_—_———— ; 
drinking water, and this, after being converted and us- far as he recollected, the only inference which he drew 
ed as steam, was condensed and reused. If all the | from them was a corroboration of the rule given in the 
joints and valves were theoretically perfect, the same | “ Book of Instructions ” for calculating the strength of 
water would last for ever, as it was only the loss caused boilers. Mr. Traill seemed to have overlooked one as- 
by these imperfections which had to be made up. In | pect of these experiments, which he took to be the most 
practical work, the quantity required had been found | important, viz., that they showed what was the actual 
so small as to be easily provided for. This water being | margin of safety possessed by these boilers during the | 
comparatively free from solid matter, and small in time they were at work. He believed he was acquain- | 
quantity, created no deposit or crust inside the boilers, | ted with all the particulars of one of the cases cited by | 
they never became burnt, and the wear was so slow and | Mr. Traill, and what was said above at least a plied to 
gradual, that one, when taken to pieces, after twelue or | it. 





Committee, showed no appreeiable sign of decay. By | constructed for a working pressure of 60 lbs., and, as a 
this system, the boilers could be made equally lasting | matter of fact, worked for some six or more years at 
with the engines and ship. This feature alone deserved | that pressure. It would be admitted by all engineers 
attention, especially in the working of sea-going vessels, | acquainted with that experiment, that the boiler was 
the boilers of which were so frequently renewed at great | not in any way weakened by corrosion, and that, in 
cost, entailing lenghthy demurrage in the case of the | fact, if it had been subjected to a pressure of 230 lbs. 
merchant navy, and for the time rendering ships non- | per square inch when new it would have burst then. 
effective, and occasioning loss of strength tothe nation | The conclusion from this was that here, at all events, 
in the case of ships of war. (4) One of the requirements | was one example of a boiler working with perfect safety 
to overcome the friction in the cylinders, when dealing | for a number of years with a factor of safety less than 
with high-pressure steam, was attained by the discovery | 4. The Board of Trade required a nominal factor of 


high pressures it was found that the cylinders were cut, | ed. The “* Book of Instructions,” however, assumed a 
and that the wearing surfaces of the valves and slide | strength of iron considerably in excess of what was us- 
faces were kept true with difficulty. These drawbacks | ually found in practice, and it was probable, therefore, 
had been thoroughly mastered by the new metal, bring- | that the real factor of safety of boilers constructed ac- 
ing with it the further benefit of requiring no artificial lub- | cording to the rules was not inore than 6 to 6%. It 
ricant. The cost of the oil and grease was thus saved, | was submitted that such a factor of safety was unneces- 
and the frequent inconveniences caused by their residues | sarily high, and might be considerably reduced, with 
in cylinders, pumps, and condensers were thus avoided. | great advantage. It would then become possible, with 
It might be justly stated that, by the use of this metal, | such a modified factor, and the use of the superior steel 
one of the most material hindrances in the way of the | now to be obtained, to employ much higher pressures, 
successful application of steam at higher pressures than | and that with perfect safety, even in boilers of the pres- 
heretofore, had been overcome. 
ing engines on Perkins’s system did not, he believed, | of the Board of Trade was to be found in a consideration 
exceed that of any other well-manafactured engine ac- | of the elaborate instructions given for the construction 
tual working power being taken as the criterion; and | of new boilers, as contrasted with the absence of any 
the weight and space required by the engine and boiler | attempt to guide surveyors in the more difficult question 
were less than of other engines in general use. of the treatment of boilers that had been years at work, 

Mr. WALTER BROCK, through the Secretary, observ- | and as to the pressure to be allowed for them. In fact, 
ed that, of all the points worthy of discussion, suggested | the Book of Instructions, in regard to this very import- 
by the Paper, by far the most important, in his opinion, | ant question, merely remarked that, ‘‘In the case of 
was the issue raised as to the effect of ‘‘ Governmental | old boilers, the surveyors must use their own judgment 





He regretted, therefore, the remarks made by the Presi- | peared to him that the Board of Trade must either 
dent,deprecating the discussion of the action of the Board | legislate on this matter, or leave it, as at present, to the 
of Trade in this matter. This question was of vital im- | discretion of the surveyors, who, if competent to deal 
portance to the steam shipping interest of the country. | satisfactorily with this important question, could surely 
It was believed that Government interference, while in | be trusted in all other matters of a survey. He was 
some respects beneficial, had in the main, and especially | aware that ar objection had been raised to leaving a sur- 


structive. Hence it would appear to be in the highest | tions for his guidance, because it would be likely to lead 


degree desirable that this subject should meet with the| to anon-uniformity of practice at different ports. It | 


fullest consideration and discussion from the members | appeared to him that this objection was of little conse- 
of the Institution. Attention had been specially called | quence, because, with a competent staff of surveyors, it 
to what Mr. Traill referred to as ‘‘the book,”.in regard | might very well be made a rule that a vessel passed 
to which the Author justly remarked that it “‘ will repay | originally by one surveyor should not, in matters of 
perusal and be found not unamusing.” This “ Book of | design and arrangement, be amenable to survey by an- 
Instructions to Surveyors of Ships,” in the part de-| other, but that the subject-matter of all other surveys 
voted to steam machinery, contained detail rules in| should be confined to the effects of tear and wear 
accordance with which certain parts of the said ma-|on the material. He believed also that much trouble 
chinery must be constructed. Apart altogether from | and annoyance might be avoided as to boilers by 
the question whether these rules were correct or not | abandoning all rules and trusting entirely to a hydraulic 
(and that they were not he, in conjunction with others, | test. It was submitted that, if a boiler stood at a cer- 
had endeavored to show in another place), it must be | tain hydraulic pressure satisfactorily, it should be accept- 
evident that if the Board of Trade persisted in their | ed as evidence that it is capable of working at one-half 
present policy, it must necessarily lead to a large and| that pressure for twelve months, and the surveyor 
indefinate multiplication of the rules, so as to embrace, | should grant a declaration accordingly. The engineer- 
ultimately, all details of steam machinery on board ship. | ing profession of the country could certainly be trusted 
Dealing, as they did at present, with only a few out of | to construct machinery without being held in leading 
the many details of machinery, their position was cap- | strings by the Board of Trade, and, as regarded boilers, 
ricious and illogical, because no sufficient reason could | all reasonable requirements as to public safety would 
be assigned why certain parts should be specially legis- | be amply provided for by the periodical testing above 
lated for to the exclusion of others equally important. | referred to. This, at least, was his opinion, and he sub- 
The necessary outcome, therefore, of a persistence in | mitted it as a point on which the varied and extensive 
the present line of action must be to make a Government | experience of members of the Institution would be most 
department the responsible designer of the engines and | valuable. The whole subject of Government interfer- 
boilers of the mercantile marine. The mere prospect | ence was a large one, and the full discussion of evea 
of such a possibility, with its attendant consequences, | one aspect of it was quite beyond the limits of a com- 
appeared to him amply sufficient to justify the Author's | munication of this kind. He would only then, in con- 
Suggestion that the Institution would add to the services | clusion, remark that there was a widely diffused feeling 
it had rendered to engineering progress by protesting. | of dissatisfaction among engineers and shipowners in 


It was the case of the boiler which burst ata pres- | 
thirteen years’ constant work, by the Admiralty Boiler | sure of 230 Ibs. per square inch. This boiler had been | 


(5) The cost of mak- | ent type. A curious illustration of the illogical position | 
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jnvolving deviations from the beaten track, exceedingly 
difficult, and there was an utter want of confidence in 
the profession al advice under which this highly unsatis- 
factory state of matters has been produced and main- 
tained. 
(To be continued. 
—~>- 


PARIS EXHIBITION 
From our Special 4 orrespondent.} 
164 QUEEN VicTorIA ST., Lonpon, E. C., } 
Fune, roth, 1878 \ 
Editor ENGINEERING NEws 7 

The Canadian Trophy constructed with the various 
pine timbers found in that colony is at the head of the 
‘Galerie Des Machines Etrangeres,”’ and serves as 
a good “land mark” from which to indicate the posi- 
tion of the other exhibits in the immediate vicinity. 
Starting from this point and walking down the hall, the 


| English machinery is first encountered; on the right 


| wich, for H.-M. ships, “ Sphinx,” 


hand will be found some beautifully finished models of 
engines constructed by Messrs. Penn & Co., of Green- 


** Minotaur,” North- 


| umberland,” and also of the compound engines of the 
of the Perkins patent piston metal. Ateven moderately | safety of 7 and upwards for boilers as usually construct- | 


| tractor’s purposes. 





Mr. Traill had given what he called facts as to the| regard to their present relations with the Board of 


bursting of two boilers by hydraulic pressure; but, as| Trade, rendering as they did any attempt at progress, 





“Christoford Colombo,” which engines work expansive- 
ly up to 4o00o HP. These models attract considerable 
attention as they are driven bya belt which to the ordi- 
nary observer is invisible, and consequently they have 
the appearance of being under steam. Standing at the 


| head of the hall, and occupying deservedly the place 
| of honor is a well designed and finished express passen- 


ger locomotive by Messrs. Sharpe, Stewart & Co., of 


| Manchester. The whole of the gear and cocks are 


worked from the footplate ; it yet presents a bold, clear 
exterior very different to Continental engines. On the 
left hand will be found three other locomotives, the first 
of which is by Messrs. Fox, Walker & Co., of Bristol, 
Eng., and intended for working branch lines or for con- 
lt has outside cylinders 13 inches 
diameter and zo inches stroke, and is a first-class piece 


| of workmanship. The wheels are but 3’-6' in diame- 


ter and the axles are equally spaced, the wheel base 


being 9’-8'%4". The boiler barrel is 3'-5 14" diameter 
and contains 125 tubes of 13¢ inches diameter. The 


total heating surface of the tubes and fire box is 


| about 460 square feet, and the area of the fire grate is 


interference with steamships on the plea of public safety.’ | as to the necessary pressure to be applied.” Now it ap-| 7.27 square feet, so that the ratio of fire grate to 


heating surface is about 1 in 63. The engine carries a 
saddle tank capable of holding 600 gallons of water and 
50 cubic feet of space is provided at the rear of the 
footplate for fuel. The weight of the engine in running 


order is 22 tons, and it is said to be capable of taking 


| 215 tons exclusive of its own weight up 1 in 50. The 
in its recent developments, been prejudicial and ob- | vey in the hands of a surveyor, without detailed instruc- 


London, Brighton and South Coast Railway Company 
exhibit a six-wheeled coupled tank locomotive of their 
ordinary type for working suburban lines. It has inside 
cylinders 13 inches diameter and 20 inches stroke. The 
total heating surface is 520 feet, and the fire grate has 
an area of 10 square feet, so that the ratio of grate sur- 
face to heating surface is 1 to 52. The side tanks hold- 
ing about 500 gallons, are partially heated by the ex 

haust steam, the boiler being fed with pumps in place 
of injectors. The engine is fitted with the Westing 

house brake, and a neat little speed indicator is worked 
off the trailing axle. The Fairlie engine, which is to be 
found next door, is not the usual dovble ended engine 
with which his name is generally associated. To the 
ordinary observer it has the appearance of being a large 
ugly engine of the ordinary type with one chimney and 
one barrel to the boiler, but on closer examination it 
will be found to have a bogie under the trailing end. 
The cylinders are 16 inches diameter, and 22 inches 
stroke with the valve steam chest placed at an angle. 
The motion is outside the frames and the valve gear is of 
the Hensinger von Waldegg type, which class of gear 
will likewise be found on some of the Belgium engines 
exhibited. The boiler contains 180 tubes 2 inches di- 
ameter and 10-9 !4" long, and the total heating surface 
is about 1,100 square feet. The fire grate has an area of 
15% square feet, so that the ratio of fire grate to heat- 
ing surface is about 1 to 71. The weight of the engine 
when empty is 34 tons, and in running order about 44 
tons. One of the principle advantages of the Fairlie 
system, is its capability of giving a high tractive power 
with a small load per foot run on the permanent way 
so that economy may be effected on the cost of bridges, 
viaducts, permanent way and works generally, which is 
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a desideratum in new countries where capital is scarce. 
If this opinion be correct, the engine exhibited does not 

show up this pattern of the system to advantage; | 
under any circumstances it leaves much for the enemies 
of the system to-day to lay hold of and employ against | 
it in the future. Close by this engine will be found 
Danchell’s filter press which is an American invention 
and a very ingenious contrivance for filtering water, oils, 
and other liquids. The liquid to be filtered is simply 
forced by a small centrifugal pump into a chamber con- 
taining a series of screens covered with mole skin, sim- 
ilar to that employed for the clothes of workmen. It 

passes through this into the frames of these screens 


which are constructed with perforated tubes, and lead 


intoa common pipe which discharges into a vessel or 
receiver, The press seems to be most simple and effec- 
tive in its action, Crossing the hall into the side gal- 
lery, a beautifully finished miniature tank locomotive will 
be found. It is a four-wheeled coupled engine, con- 
structed by Messrs. Black, Hawthorne & Co., of Gales 
head-on-Tyne, for a 3’-0" gauge, and is one of a number 
built for Messrs. Bolckow, Vaughan & Co., of Middles- 
borough. This little engine weighing but 34% tons is 
said to Le capable of taking 15 tons up 1 in 50 and 63 
tons on a level exclusive of its own weight. Close by 
this engine will be found a tramway engine by Messrs. 
Meiryweather & Sons, constructed on the locomotive 
principle with the cylinders and engines under the 
boiler. The engine is partially enclosed by fixed panels, 
so that in the event of anything going wrong en route, 
it is hard to conceive how the working parts are to be 
got at. In the engine exhibited by the Hughes Tram- 
way Co., which will be found in the annex, the panels are 
moveable, there will yet be some difficulty in effecting 
repairs on the road with this engine. It carries a heavy 
tank and is entirely covered in so that it has the ap- 
pearance of an ordinary tram car. It will probably be | 
found rather heavy for a good many tramways as at 
present constructed. In conclusion it affords me much 
pleasure to inform you that Paris appears much less 
crowded than it was a month since, and that hotel pro- 
prietors are becoming very much more moderate in 


their demands. C. GRAHAM SMITH. 
a —_———_— 


THE FUTURE OF IRON RAILS IN THE 
UNITED STATES. 





While the manufacture of steel rails in this country | 
seems to rest on a firm foundation, the increasing de- 
mand for these rails being due to their substantial mer- | 
its, and not to fictitious or temporary influences, it must 
be confessed that the future of iron rails is not so well 
assured, and that the present condition of the business 
of manufacturing them ts far from cheering. As we 
have already shown, the production of Bessemer steel 
rails has steadily increased in this country since the in- 
dustry was established, while the production of iron 
rails has steadily declined since 1872, when it reached 
its maximum development. In that year we made 905,- 
g30 net tons of iron rails ; in 1877 we made 332,540 
tons — a decrease in five years of 573,390 tons, or about 
63 per cent. Such a remarkable decline in the manu- 
facture of a leading product of American rolling mills 
may well challenge attention and justify a brief inquiry 
into the probabilities of its continuance. 

Several considerations seem to point to the conclusion 
that the manufacture of iron rails is not about to cease 
in this country ; they rather indicate a certainty that it 
will recover at no distant day from its present depres- 
sion. These considerations may be stated as follows .— 

1. The building of new railroads is now at a very 
low ebb, not at all commensurate with that healthy 
and normal growth of the country which must come 
with a general revival of business activity: It is not 
for one moment to be supposed that we will rest satis- 
fied with the construction of less than 2,200 miles of 


| as that of a track of the ordinary width, it is a reason- 


| will be preferred for these roads. 


| freight or passengers, all of which conditions are found 








gauge roads. As one motive to the construction of | 
narrow-gauge roads is economy, and as the wear and 
tear of narrow-gauge track is not likely to be so great 


able presumption that rails which cost the least money 
3. Railroads already constructed that are financially 


crippled, or that do not have steep grades or sharp 
curves, or are not favored with a heavy traffic either in 


on many roads in every section of the country, will not 
be so likely to have their tracks renewed with steel as 
with iron rails so long as the difference in cost is $8 or | 
$10 a ton. 
4. Sidings and branch roads or feeders do not usually | 
require to be laid with rails of as good quality as the 
tracks of trunk lines, and hence it may be inferred that 
the policy of using comparatively inferior or cheaper 
rails for these sidings and branches will be continued. 


5. So many iron rail mills exist in parts of the coun- 
try remote from Bessemer establishments, and from 
markets for the sale of old iron rails, that the re-rolling 
of old rails at these mills must continue as long as the 


local supply is continued. Many years must elapse be- | 


fore this supply will be materially diminished by the 
substitution of steel rails. The saving of freight on 
old iron rails to a market, and of freight on steel rails 
from the works where they are manufactured to the re- 
mote points alluded to where iron rail mills exist, is an 
element of cost in the renewal of tracks in the sections 
which are naturally tributary to these mills that will of 
it elf, apart from other considerations, weigh heavily in 
favor of re-rolled iron rails. It is a significant fact that 





mills have recently been erected at Rosedale, Kan., at 
Pueblo, Col., and at Laramie, Wyoming territory, ex- 
pressly to re-roll iron rails. 

6. Iron-rail mills which are near to Bessemer steel es- 
tablishments will have for some time to come at least a 


| local demand for re-rolled iron rails, simply because 


they are cheaper than steel rails. Many railway com- 
panies that are in good financial condition and doing a 
fair business will be more disposed to continue to use 
iron rails and thus assure immediate dividends, than to 
increase their maintenance-of-way account by buying 
steel rails. 

7. The Philadelphia and Reading Railroad Company, 
owning its own iron-rail mill at Reading, will probably 
continue to use iron rails for many years. In his last 
annual report President Gowen says that, “ notwith- 
standing the enormous traffic of the company, out of 
150,787 tons of rails made at the rolling mill and laid 
in the track since 1868, inclusive, but 25,8513¢ tons, or 
17 1-16 per cent., have been worn out —a result that 
fully justifies the wisdom of adhering to good iron rails 


| during the periods when the difference in price between 
| iron and steel was so great as it has been in all years 


prior to 1877.” 
8. Mine roads and street railways will probably con- 


| tinue to be mainly laid with iron rails so long as their 


new railroad annually, as was the case in 1877. When | 


the building of new lines of railroad takes a fresh start, | 
| Editor ENGINEERING NEws. 


the caution of capitalists, who will not, as in the past, 
engage in railway enterprises regardless of expense or 
consequences, will, in many instances, turn the scale in 
favor of iron rails, for they will cost less than steel 
rails, and will wear many years where the traffic is light, 
as is the case with most new roads. 

2. Of the new railroads that are now being built, or 
likely to be built in the near future, many are narrow- 


cost shall be materially less than that of steel rails. 
The foregoing statement of facts and probabilities is 
frankly submitted in view of the very rapid decline in 
the production of iron rails in 1877. Without this 
statement it might be inferred by the cursory reader that 


| the iron rail business of this country is likely to become 


an extinct industry in a very short time. We do not 
think so. Deservedly popular as steel rails are with 
most railway companies that can afford to buy them, 
we think that it must be conceded, in view of the fore- 
going considerations, that they are to continue to find 
in iron rails a strong competitor.— From Annual Re- 
port of the Secretary of the Iron and Steel Associa. 


tion. 
—_-—-_-—__ --- -0 <> — 


DECORAH, IOWA, WATER WORKS. 





OFFICE OF E. E, COOLEY, ATTORNEY AND COUN- 
SELOR AT LAW, DECORAH, IA., Fuly 27, 1878. 


Dear Sir:—Yours of the 22d inst. received, for 
which please accept thanks. You are correctly advised 
that our city contemplates the construction of Water 
Works. We have not progressed far in the matter, be- 
ing yet on inquiry, but-have pretty much settled down 
upon the plan of an elevated reservoir, An adjacent 
hill two hundred feet high and near the river furnishes 
a fine location for it, from which we propose to conduct 
the water into the city, and with hydrants properly lo- 





cated we hope to throw water upon any point and to 
any height desired. It is not determined yet whether 
to build, operate and control the works ourselves or 
whether to offer the franchise to individual corporations. 
There are objections to both plans. A committee of 
the City Council are now investigating the subject un- 
der instructions to devise an1 report a plan with a draft 
of proper ordinances to the next meeting of the council, 
August 7th. 

We are a compactly built and thriving little city of 
4,000 and an indebtedness of $4,000. If any outside 
parties desire to take hold of the matter and construct 
and operate the works under proper municipal regula. 
tions, we have no doubt the adventure will be found 
remunerative. Should we conclude to hold the matte: 
in our own hands we think we will have no difficulty in 
raising the money for the purpose. I will advise you 
from time to time as the work progresses. 

Very respectfully yours, 
E. E. Coo.Lry, Mayor. 
gtlipeieci 


FOREIGN INTELLIGENCE, 








Australian railways pay large dividends to their 
shareholders. 


The coal production of China is reckoned at 3,000,- 
000 tons annually. 


Corsica is to have a railway system, after having thus 
far been without a single railroad. 


American labor on Brazilian railroads does not prove 
satisfactory to the laborers. 


John Lawson is the commissione: of Railways of New 
Zealand, with headquarters at Auckland. 


John Carruthers is the engineer-in-chief of the New 
Zealand Railways with his office at Wellington. 


Japan is establishing a military academy somewhat 
on the plan of West Point. China is to have a govern- 
ment postal system after the American fashion. 


Two parties of railway experts under the direction of 
the English government, will examine the Tigris and 
Euphrates valleys for the best railway route to the 
Persian Gulf. 


The Russian Government have determined to con- 
struct a maritime canal from Cronstadt to St. Peters. 
burgh, which will, in all probability, be entrusted to an 
American Company. 


The government engineer, of Nicaragua, has present- 
ed his report concerning the building of the railroad 
between Covinto and Leon. The total length will be 
under 45 miles and the estimated cost is half a million 
dollars. 


Londoners are discussing the lighting of their streets 
with the electric light. A company with $1,500,000 
capital has been formed at Paris to manufacture the 
Jablochoff apparatus which has been so successfully 
tried in that city. 


The railway bridge across the river Douro, near 
Oporto, Portugal, is 1,150 feet in length, with one arch 
520 feet wide, and height from low-water crown 1098 
feet, being 30 fect higher than the Falls, of Niagara. 
This bridge was made in Paris and shipped to Portugal 


| in separate parts, and was finished in a little over two 


years. 


Rich gold mines are said to have been discovered in 
the Island of New Guinea; also an exploration of lands 
supposed to be valueless in the northwestern part of 
New Zealand, has discovered it to be extremely rich in 
iron, gold, copper and tin. The discovery of immense 
beds of coal of great thickness in Peru, is also an- 
nounced, 


At Bemley, Eng., the town sewage runs into settling 
tanks, being mixed on the way with lime “cream.” 
After settling, the sludge is dried, and finally packed in 
kilns and burned, no other fuel being necessary than 
just sufficient coal] and shavings to set it alight. ‘ Ce- 
ment clinkers” are the result, and these, ground into 
coarse powder, make the cement which is salable as 
Portland or other hydraulic cement. 


The New Zealand /erald,published at Auckland, in 
that antipodean region, and which by the way is one of 
the most enterprising looking exchanges that comes to 
our table, in its issue of June 24th last, referring to the 
progress and usefulness of the railway system in that 
colony, says: —** The railways have made available land 
which, till they were constructed, had no practical value 
being shut out from a market, and consequently from 
settlement, but where lines hav been constructed a value 
has been given to whole tracts of country which they 
did not before possess, not a mere fancy value for pur- 
pose of speculation, but an intrinsic value for actual use 
and production. If the cost of our railways has added 
some millions to the colonial debt, it has at the same 
time added many millions in actual productive value to 
the landed estate of the colony. Nor is this altogether 
a matter of private'gain, for the overflowing exchequer 
is the result of increased saje of waste lands of the 


Crown, the demand for which has been created by the 
facilities for settlement afforded by the construction and 
opening of these railways. 
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GENERAL INTELLIGENCE. 


We solicit and are always pleased to _ in these | 


columns any items of interest that may be furnis. us. 





OBITUARY. 


Mr. J. H. Bennett, the Assistant City Engineer, of 
Toronto, Ontario, died i+ that city on the 23d ult. Mr. 


Bennett entered the service of the corporation of To- 


ronto in 1850, and was City Engineer from 1860 to 1871, 
ard Assistant Engineer from 1877 to the time of his 
death. He was a faithful officer of the corporation, 
and his loss will be greatly regretted. 


PERSONAL. 

Gen. Charles K. Graham, the newly appointed Sur- 
veyor of the Port of New York, is a civil engineer by 
profession, his ability having led to his appointment, in 
1857, as Constructing Engineer at the Brooklyn Navy 
Yard. Since the war, in which he was an active partici- 
pant, having entered the Union service in 1361 and 


received successive promotions from Major to Gen- | 


eral for gallant and efficient service in tke field, he 
has held several important positions as Civil Engineer, 
and was alsoappointed Chief Engineer of the Dock De- 
partment of New York, by Gen. McClellan, a position 
which he filled with entire satisfaction and credit. 





GAS AND WATER. 
Sparta, Wis., has sixteen artesian wells. 


Wichita, Kansas, is talking gas works. 


Almont, Mich., has voted $2,000 to complete her 
water works. 


Lyons, N. Y., is talking up the question of construct- 
ing village water works. 


Salt Lake City, Utah, is getting the machinery ready | 


to sink artesian wells. 


The people of Paris, Ill, have voted in favor of es- 
tablishing a system of water works. 


They have lately been having a water famine in the 
lower part of the city of Albany, N. Y. 


The Milwaukee Gas Light Co., has reduced the 
price of its product from $3.00 to $2.50 per thousand 
feet. 


Workmen commenced operations on the reservoir for 
the Oregon, Ill, water works, on the 22d ult. The 
work will be pushed along as rapidly as_ possible. 


The City Council of Los Angeles, Cal., are consider- 
ing the construction of a dam at an expense of $2,500 
to save the water supply of that city running to waste. 


Waterloo, Iowa, is to be lighted with gas. The work 


of putting down the mains and pipes has recently been | 


pushed energetically, with a view to completion by 
to-day. 


The New York City officials have recently been on 
a tour of examination in Connecticut, to see if the wa- 
ter in the Housatonic river can be made available for 
that city. 


The water works at New Milford, Conn., have been 
out of order for a week. There is a leak at the dam, 
and while repairing, no water can be used on the 
streets. 


The water works question at Beloit, Wis., has not as 
yet taken any very definite shape, the special committee 
which was appointed by the council not yet having 
reported. 


Tris proposed to supply Yarmouth, N. S., with water 
from Lake George, which is 150 feet above tide water 
in the harbour -—a sufficient elevation to give a good 
head of water. 


There are no water works in Southbridge, Mass., and 


a letter coming there addressed to the ‘‘Supt. of Water | 


Works,” was given by the Postmaster to the Baptist 
minister. 


The annual meeting of the Athol], Mass., Water Com- 
pany was held on the 18th ult. J.S. Parmenter was 
elected president and S. L. Wiley clerk and treasurer. 
The company have 250 takers and the number is con- 
tinually increasing. 


“Shall we have water works ?’ asks the Hannibal | 


(Mo.) Courter: and the Keokuk (Iowa) Gate City, 
enthusiastic over the new works in its own city, re- 
sponds: “If yon have any idea of what a good insti- 
tution they are you will.” 


The city council of Neenah, Wis., has passed the 
gas ordinance, and Mr. J. D. Patton, of Hicksville, 
Ohio, will at once begin the erection of suitable build. 
ings for the works and commence laying pipe. Ere 
winter sets in Neenah will be illuminated with gas. 


The Hartford, (Conn.) Daily Courant says : “ The 
decision to construct a new reservoir at West Hartford 
will not give employment to laborers this season as was 
Supposed. Land must first be obtained for the new 
reservoir, and portions of the Jand needed will undoubt- 
edly have to be secured by appraisal, and it may be sev- 
eral months before all rights are secured so that the 
work of construction can be pushed forward.” 


| 
| 


| of combating the extortion of her gas companies than a 
| resort to the electric light agitation. The citizens are 
| very generally going back to the use of lamps, and 
| agreeing to declare that they “ like them better than 
|} gas.” Full 20,000 lamps have been sold in the city 
within the last three months, and 4,000 gas meters 
have been taken out. 


We learn from the Santa Monica (Cal.) Outlook that 
| some preliminary observations have been made with the 
view of considering the feasibility of bringing water from 
one of the canons in the vicinity to Santa Monica. It 
has been decided that there is an abundance of water 
|} in that locality for the town, and that the grades are 
practicable. If this project is carried cut, the town 
will be supplied with the purest mountain water. 





The Holyoke, Mass., water commissioners have dis- 
covered that some of the manufacturing companies 
have been tapping the supply mains and stealing water. 
The penalty is a charge of three times the amount of 
water used and a fine of not over $50. The commis- 
sioners have issued a circular calling the attention of 
water takers to this point, and ordering all who have 
been taking water illegally to come up and settle and 
avoid further trouble. 


The City Council, of Akron, Ohio, having put upa 
| large number of coal oil lamps in that city, notified the 
Gas Company on the 17th ult., not to light their lamps 
any more. The order was disregaided and on the 
| night of the 18th both kinds of lamps were lighted, 
creating quite a sufficiency of light for once On the 
| 23d the tips of all the lamps were removed under the 
| orders of the Council, thus preventing the Gas Com- 
pany’s further use of them. 


| Westated in our issue of the 11th ult.,in a note 
jin these columns, that the Water Commissioners of 
| Holyoke, Mass., had recently advertised for proposals 
for cast ir n water pipe, allowing but five days time to 
elapse between the appearance of the advertisement and 
the opening of the bids. We are since in receipt of a 
communication from the Water Registrar of Holyoke, 
informing us that our item did not state the facts as 
the advertisement was only for proposals for delivering 
pipe already bought and on hand, and was of interest 
only to local truckmen. 


Two items appear in very significant connection in a 


| Philadelphia paper. The first states that a company | 


| has been formed tor the introduction of the Brush elec- 
tric light in that city, and that arrangements are already 
| being made to light the permanent exhibition building 
with it. The second item, which follows very much as 
an effect does a cause, states that the trustees of the 
city gasworks are considering the advisability of low- 
| ering the price of gas. All of which suggests that some 
| other cities might well agitate the subject of introducing 
the electric light. 


The duty test of the new water works at Keokuk, 
Iowa, the completion of which we have heretofore 
noticed, was held in that city on the 16th and 17th ult. 
| By the stipulations of the contract the engines were re- 
quired to raise fifty million pounds of water one foot 
high, with one hundred pounds of coal, while pumping 
at the rate of one million five hundred thousand gallons 


vided into two parts. The duration of the first test was 
eight hours and ten minutes. 
Number of steam cylinders.......-..2esseee00+ 4 

' - PUMPS. .eeeeeeeeeeseecseeee G 


. = pumps “ O  wdsecsessene © 
Length of stroke. ..cisccccccctocccccccesccces 22 
| Discharge of four pumps each 
Revolution in gallons.........s.sseee 37-5 
Number of revolutions..............+ 20.104 
| Total head of water equal to fect....... 199.77 
Coal burned, in pounds.........+- «+ 2,457 
Less amount lost by fire alarm........ 157— 2.300 
| Duty in pounds raised 1 foot high with 
300 potinds Coal....s. ccccccocccess ‘ 56,252,590 


Add 2 per cent. for difference in favor 
Anthracite coal ...cnccccccsscccecs 


57,357.41! 
Duration of second test 11 hours 51 minutes. 
Revolutions of engines......ee.+++-+- 30,412 
Total head of water equal to feet...... 199.77 
Coal burned, in pounds............+. . 3,000 
Duty in pounds raised 1 foot high with 
100 pounds Coal... ...ce.cececoerss 62,334,429 


Add 2 per cent. for difference in coal... 63,581,111 
Average duty both tests..........+-..- 60,469,263 
Total gallons pumped during both tests 1,384,340 





test was exceedingly satisfactory and demonstrated that 
the machinery largely excels the requirements of the 
contract both in capacity and economy, The new works 
are supplied with the Holly pumping machinery, which 
has four steam cylinders each 14% inches in diameter, 
and 22 inches stroke, with four corresponding pumps, 
each 8 inches in diameter, and 22 inches stroke, at- 
tached by direct connections and erected on a heavy 
arched frame of iron, set at an angle of go deg., one 
steam cylinder, and one pump being placed at each cor- 
ner. The frame supports at its top, a shaft to which 
the four engines are connected: by the ordinary connect- 
ing rods. The cylinders and pump are detachable, at 


Cincinnati is resorting to a more primitive method 


in twenty-four hours. The test was interrupted by a | 
fire which occurred on the 13th and was necessarily di- | 


Diameter of steam cylinder in inches........ ... 14.3 | 


or at the rate of 2,268,000 gallons in 24 hours. The | 


pleasure, and may be run singly, in pairs or all four, as 
the needs cf the service may require. This engine has 
two air pumps and a surface condenser, and may be 
used as a high pressure, low pressure, or compound en- 
gine, or changed from one to the other without stop- 
ping, at the pleasure of the engineer. The pumping- 
house, a one story brick structure, 60x35 feet witha 
stack t1o feet i height is located on the river front. 
The influent pipe extends 250 feet into the river, where 
the water after rolling over the rocky bed of the Des 
Moines rapids for eleven miles, is taken up and distri- 
} 
miles of cast iron pipe laid, ranging in size from six to 
fourteen inches, together with seventy-five double hy- 


yuted through the mains. There are ten and one. quarter 


drants and fifty valves. The capacity of the works 
two million two hundred thousand gallons 
twenty-four hours, and their total cost about $1o . 
while the yearly operating expenses will be, exclusive of 
taxes, about six thousand dollars, The works were 
built under the supervision of W.C 

Engineer, Coverdale & Cowell | 
their construction. 


Stripe, as Chief 








e contractors for 


We gave in our last weeks issue a brief account of 
the long delay which has attended the completion of 
the new water works in Pittsburgh, Pa., together with 
the demands of the press of that city that the contracts, 
under which work has progressed so slowly, be declared 
forfeited, and the work proceeded with by the city, in 
the event of the contractors not absolutely guarantee- 
ing the completion of the works within thirty days 
time. The water committee, of the city council, 
who, according to the Chronicle, “‘ seem to realize now 
it is their duty to complete the works, they having 
heretofore apparently labored more for the protection 
cf contractors than to have the works completed,” hek 
a meeting on the rgth ult, at which the question was 
fully discussed anda resolution passed that the Me- 
chanical Engineer be required to report to the 
mittee at its next meeting, his official opinion as to 
whether the contractor for the engines, and all other 


come 


contractors connected with the work are doing their 
work satisfactorily tohim in accordance with their con. 
tracts, and what action he deems necessary for the 
early completion of the work in their hands. It wa 
also agreed that the committee should visit the new 
works on the afternoon of the 23d ult., it having been 
decided that the completed pair of engines should be 
started on that day, the contractor h ving signified hi 


readiness,— although the Mechanical Engineer main- 
tained that the et es were not yet ina condition to 
work right—and at that time would also hear the re- 


port of the Mechanical eer called for in the reso- 
lution aforesaid. On t 3d ult., a party consisting of 
between two or three hundred 





persons including most 
of the members of the water committee, members of 
the city council, engineers and gentlemen interested in 
machinery, editors, reporters, contractors, etc., visited 
| the new works, only to be met upon their arrival with 
the information that one of the engines, both of which 
had been started before the arrival of the party, hax 
broken down about twenty minutes previously. An 
investigation showed that while in operation the bot- 
tom had been smashed out from one of the four plun- 
gers and the caps broken from the pillow blocks of er- 
gine No. 1, involving an estimated damage of upwards 
of $2500, and a delay of at least a month for necessary 
repairs. A considerable amount of speculation was in- 
duiged in as to the cause, which led to the’accident 
without any satisfactory conclusion being arrived at. 
The water committee listened to a long report from 
| the Mechanical Engineer, as called for at the previous 
meeting of the committee, in which he stated that the 
| several contracts for the new works had been done, 
| except in the matter of de'ay, in a satisfactory manner, 
with the exception of the engine contracts, the con- 
tractor for which had persistently refused to follow the 
instructions of the engineer in numerous instances, in 
consequence of which the engineer had been compelled 
in performance of his duty to refuse to give estimates 
on the work. He also recommended, in answer as to 
vthat action was necesary to secure the earliest com- 
pietion of the work, the adoption of one of two courses; 
either to forfeit the contracts of those who have failed 
| to fulfill their part of the agreement, which would ap- 
ply more particularly to the contract for the engines, or 
to instruct the engineer to deduct from the estimates 
yet to be made, the amount of penalties due the city 
for delay of work, as called for in the contracts. After 
listeni-g to the report, which called out. a considerable 
discussion, the committee postponed action thereon to 
a meeting to be held on the 27th ult., pending which 
the Mechanical Eagineer was to make a thorough ex- 
amination of the causes which led tothe accident to the 
engine, and report at said meeting, it being stated that 
other experts would also be urged to attend the same 
and testify as to the causes of the break-down. 





STREETS, DRAINAGE, ETC. 


The sewerage question is now a popular topic in Oak- 
land, Cal., where a system has been adopted and is 
about to be tried. 


The newspapers of Fort Wayne, Indiana, are making 
their annual tirade on the city authorities, because of 
the filthy condition of the streets and alleys. The city 
has about one hundred and twenty miles of streets. 


An exchange in accounting for the fact of the heat in 
St. Louis, being so much more than ordinarily fata), 
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gives among other reasons, as follows: “Again the 
sewerage in St. Louis is bad. In the majority of the 
cross streets the filth is emptied into the gutters, where 


it is still further decomposed by the sun, and the op-| 
pression caused by the heat is fatally increased by the | 


stench.” 


Half a dozen or more new styles 9f wooden block 
pavement have been laid in the business portion of this 
city, this season, with a view to experimenting, in con- 
nection with needed improvements, as to the endurance 
and generally satisfactory qualities of each. One which 
would seem to promise well has just been laid on Dear- 
born street in front of the Zrrbune building. In this 
case, the earth, having been suitably Jevelled and rolled, 
is entirely covered with limestone flagging, the flags av- 
eraging about five feet in length and two feet in width, 
with a thickness of about three inches. The joints of 
the flags are laid in cement, and upon this foundation 
the eight inch circular cedar blocks are placed upright, 
the interstices being filled with the usual combination 
of tar, gravel, etc., commonly used in connection with 
wooden pavements. 


The work upon the improved sewerage system in 
Boston is going forward rapidly, the main intercepting 


| Above the stone-work it consists of five courses of brick 
for two feet, and the arc of the sewer is completed with 
| three courses of brick. 





BRIDGES. 


A new bridge, 430 feet long, has been constructed 
| over White river, on the line of the Indianapolis and 
| Vincennes road. 


| The Allegheny Valley railroad is making preparations 
| to replace their wooden bridge over the river at Oil 
| City, Pa., with an iron structure. 

| Horace E. Horton, of Rochester, Minn., has been 
| awarded the contract for building a Pratt truss com- 
| bination highway bridge at St. Cloud, Minn., for 
— 

M. Lassig, of Chicago, is engaged in building two 
combination truss spans, of 105 feet each, on the Roch- 
ester and Northern Minnesota Railway, across the 
Zumbro river. 


The contract for building a new iron bridge over the 
Naugatuck river, at Wolcottville, Conn., has been award- 
ed to the Morse Bridge company of Youngstown, O.; 
price $2,400. Work will be begun soon. 


with four locomotives, equal toa load of 220 tons, and is 
calculated to bear six times that strain, It was built by 
the Niagara Bridge company of Buffalo, N. Y. 


The contract for rebuilding Weir bridge, Taunton 
Mass., of iron has been awarded the King Bridge Com. 
pany of Cleveland, Ohio, for $3,950. By the contract it 
must be in readiness for use on the-15th of September. 
The new structure will be far superior to the old bridge. 
It is to be 115 feet in length, covered with white oak 
plank. Ten years ago the structure would have cost 
$10,000. 


RIVERS, HARBORS, Etc. 


The Montreal Harbor Commissioners inspected the 
harbor improvements of Quebec «on the 26th ult. 


Proposals are to be opened to-day at the United 
States Engineer office, in San Francisco, Cal., for the im- 
provement of the Sacramento and Feather Rivers. 


Captain James B. Eads in a letter to Congressman 
Crittenden, of Missouri, says that “the jetty channel 
at New Orleans is almost as good as the entrance to 
New York harbor.” 


sewer on Camden street being completed for a consid- 
erable distance. On the line of this work no solid bot- 


At a special election in Ashtabula, Ohio, on the 22d 


The Joint Bridge Committee of the Supervisors of | ult., to vote on the question of issuing city bonds to 


tom is found, which necessitates the driving of King’s and Queen’s Counties, Long Island, N. Y. have | raise $15,000 for the improvement of the harbor, it was 
piles. As fast as the excavation is made, the sides | agreed toemploy J. D. McAlpine C. E. to report a plan | decided in the negative by a majority of two votes. 


are supported by solid upright planking, which is | for a new bridge at Hunter's Point, L. I. 


forced down by heavy mauls and kept in place by | 

braces and remains there permanently. The piles are/| p; 
driven two or three feet apart, and are surmounted by 
stringers one foot square, on which six-inch solid plank- 
ing is laid cross-wise of the sewer. On the plankings is 
a bed of concrete, on which the sewer is commenced by | 





the laying of two courses of brick. The sides are sup- | 
ported by cement, stonework to the height of five feet, 


| Works, $5,356. The contract was awarded to the 
| American Bridge Co., of Chicago. 


Assistant Engineer Capt. J. V. Hoag, of the United 


Proposals for building the iron superstructure of the | States Engineer Office, in Cincinnati, has lately been 
rst Avenue viaduct in Milwaukee, Wis., were opened | making a survey of the landing and channel in front of 
in that city on the 27th ult. 
received. American Bridge Co., $4,845; Milwaukee | water in the same. 
| Bridge & Iron Works, $4,944; Detroit Bridge & Iron 


The following bids were | Evansville, Ind., with a view of improving the depth of 


Major Jared A. Smith, U.S. Engineer, in charge of 
Government work in Indiana, has recently been in- 
specting the harbor work at Michigan City, Ind., and 


beiug four feet in thickness at the bottom and eighteen The new iron bridge on the Connecticut Western | New Buffalo, Mich. It is stated that the work of im- 
inches at the top. The sewer is nearly circular, having | railroad, at Satan's Kingdom, with a clear span of 205 | proving these harbors will be commenced at an early 
a perpendicular diameter of seven feet six inches. | feet long, and 25 feet high, was tested on the rgth ult.| day and pushed vigorously. 
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Weeks, Harvey R., Div. Eng. C. S. Ry., Butlerville, Ind. 

Weir, Frederick C., 507 West 7th St. Cincinnati, Ohio. 

Welch, Ashbel, Lambertville, N. J. 

Wellman, David W., Eng. U.S. Improvement of A. & W. Rivers. Ft. Smith, Ark. 

Weston, Theodore, 120 Broadway New York. 

Whitcomb, Henry D., Ch. Eng. James River Improvement, 308 12th St, Rich- 
mond, Va. 

White, W. Howard, Chf. Eng. N. Y. & N. E. R. R., Boston, Mass. 

Whitelaw, John, Eng. and Supt. Water Works, Cleveland, Ohio. 

Whitford, Oscar F., Japlin, Mo. 

Whitman, Thomas J., Eng. Water Works, cor. 8th and Pine Sts., St. Louis, Mo. 

Whitney, Joseph, Cambridge, Mass. ; 

Whittemore, Don. J., Ch. Eng. M. & St. P. R. R., Milwaukee, Wis. 

Whitten, Nathan H., Holyoke Machine Co., Holyoke, Mass. 

Wightman, Henry M., As’t City Eng., City Hall, Boston, Mass. 

Wiley, William H., (John Wiley & Sons,) 15 Astor Place, New York. 

Williams, J. J., Jackson, Tenn. 

Williams, Norman A., Utica, N. Y. 

Wilson, Joseph M., Eng. Bridges & Buildings, Penn. R. R., 410 Walnut St. 
Philadelphia, Pa. 

Wilson, John A., 410 Walnut St., Philadelphia, Pa. 

Wilson, Henry W., 410 Walnut St., Philadelphia, Pa. 

Wilson, William W. Ch. Eng. Water Works, Yonkers, New York. 

Wisner, George Y., U. S. Lake Survey, Detroit, Mich. 

Wood, De Volson, Prof. Mathematics and Mechanics, Stevens Institute of Tech- 
nology, Hoboken, N. J. 

Wood. Joseph, Res. Eng. B. & P. R. R., Washington, D.C. 

Worthen, William E, 63, Bleecker street, New York. 

Worthington, Henry R. 239 Broadway, New York. 

Wright, William W., 418 Walnut street, Philadelphia, Pa. 

Wurtele, Arthur S. C., L.S. & M.S. R. R., 115 W. Eagle St., Buffalo, N. Y. 

Warfield, Albert G., Jr., As’t Eng. S. P. R. R., San Francisco, Cal. 
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Coppee, Henry, St. L., Bethlehem, Pa. 
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Curtis, Wendell R., Rockland, Plymouth Co., Mass. 

Davis, Joseph B., As’t Prof. Civil Engr’ng University of Mich., Ann Arbor, Mich. 
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Haven, Conn. 

Emonts, W. A. G., As’t Eng. N. P. R. R., 407 Walnut St., Philadelphia, Pa. 

Francis, Henry N., 35 N. Main St. Providence, R. I. 

Gillespie. J. L., As’t U.S. Civil Eng., Minneapolis, Minn. 

Haines, Caspar W., As’t Eng., Penna R. R., Altoona, Pa. 

Hill, Albert B., As’t City Engineer, 18 City Hall, New Haven, Conn. 

Howard, Frederick B. Abstract Building, Lafayette ave., Detroit, Mich. 

Horton, Sanford, A. T. & S. F. R. R., Rocky Force, Colorado. 

Illsley, William A., 128 La Salle street, Chicago, II. 

Johnson, Lorenzo M., Cairo & St. Louis, R. R., St. Louis, Mo. 

Kennedy, James C., P. O. Drawer 33, Owen Sound, Ontario, Canada. 

Knight, William B., Panama R. R. Co., 7 Nassau St., New York. 

Knapp, George O., Civil Engineer, Hartford, Conn. 

Lafon, Thomas, Newark, Knox Co., Mo. 

Long, Thomas J. As’t Eng. Dept. of Docks, 23 West 60th St,, New York. 

Lucas, D. Jones, Lock Box 133 Warren, Pa. 

Macy, Arthur, 26 Cedar St., New York. 

Merriman, Mansfield, (Box 519), New Haven, Conn. 

Michler, Ambrose K., As’t U.S. Civ. Eng., Portsmouth, Va. 

Noble, Alfred, 84 Washington av., Detroit, Mich. 

Osgood, Joseph O., Res. Eng. Improvement South Boston Flats, Boston, Mass. 

Perkins, Charles P., As’t Eng., E. & C, Div., N. C. R. R., Elmira, N. Y. 

Pierson, Stephen C., Meriden, Conn. 

Radenhurst, William N., As’t Eng. N. Y. State Canals, Powers’ Buildings, Roches- 
ter, N. Y. 

Reeves, David, (Clarke, Reeves & Co.,) Phoenixville, Pa. 

Ross, William B., Nashville, Tenn. 

Raymond, Charles W., As’t Eng. Dept. of Docks, toot of Barrow St., New York. 


| Staats, Robert P., 349 W. 14th St., New York. 


| Stahlberg, Albert J., Los Angeles, Cal. 
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| Brown, Jacob B., care Oliver Reed, Newport, R. I. 
| Compton, Alfred G., Prof. Applied Mathematics, College of City of N. Y., New 
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IxsteAp of Narrow-Gauge Railways, they build 
cheap light traflic railroads in Bavaria, and propose 
to do the same in Hannover, by occupying portions 
of the highways with the track, building light iron 
substructures and using the common gauge, 1.5 
meter = 4 ft. 84g in. 
the “effete monarchies 


The highways of most of 
* of Europe, as is <vell 
known, were built before the invention of railroads 
and were laid out, even in that dark age, with due 
regard to uniformity of some kind of grade, and of 
dignment. 

Such roads readily permit of the laying and op 
eration of steam railroads along their course. ©O1 
to put it in another way, those people propose to 
wave an extensive system of horse rail-roads oper 
ited by steam throughout their more frequented 
sections of country. 





Tue Metric System.—A conference intended to 
promote the unification of weights and measures, 
ilso of coinage, will be held at Paris next month. 
At all International Exhibitions, since 1851, con 
ferences have been held on this subject, but little 
progress has been made in extending the principle. 
In 1867 the question gave mse to interesting dis- 
cussions, and since then the value of the metric 
system has been more fully recognized. The first 


sitting at the approaching conference will be de- 


yoted to an explanation of the actual progress | : 
oo I . . y = | all who knew him, both personally and by reputa 
which has been made since the last Exhibition. | . : 


The delegates will be chiefly engaged in investi- 
gating the best means of overcoming existing ob- 
stacles to the adoption of the system. Many em- 
inent political economists, merchants, cte., have 


announced their intention to attend. 
July V9, 1878. 


Knyineering, 





VENTILATION OF SEWERS IN HANNOVER, GER 


many.— As part of the new sewerage system for 


Hannover, the engineers of that city have quietly 


taken the bull of sewer ventilation by the horns, 
ind have projected 1292) galvanized sheet-iron 
pipes to be attached to houses and to connect the 
sewers with the strata of air that lies above the 
highest point of these houses. 


is to be a chimney over the main sewer, 65 feet 


is not stated. 

ENGINEERING News wishes them success, and 
cannot help thinking that whether necessary or 
not, whether aiding the formation of sewer guses 
or removing those formed, in spite of them, such 
system of pipes must be a great improvement on 
the perforated sewer cover in the streets lately com 
ing into vogue. In fact, why let these waft their foul 
odors into the rooms of the adjoining houses, when 
such a thing is not permitted from a catch-basin 
only 25 feet nearer the sidewalk? 

Why trap the basin, and perforate the cover’ Or 
worse still, lead the sewer gases, by rain-water 
spouts under thousands of sleeping room windows 
in one section of the city, and into upper story of- 
tices and workshops in another? We like the Han- 
nover plan best, of having separate pipes for sewer 
ventilation —if ventilation be the proper thing, 
ind other pipes to lead rain-water down, at the 
same time keeping a// openings into the sewers 
from below the level of the highest ceiling of the 
houses, securely trapped. 








MANILLA Ropes vs. A SrnGLE Wire Rover. —The 
system of wire rope transmission of power, grad- 
ually spreading in this country, as is well known 
is a German or French invention, having been first 
used by Mr. Hirn, engineer of some machine works 
at Mulhausen, in Alsace about 1854. Their use 
spread thence first into Switzerland, and so on, all 
over the world. And now come seme of the parties 
who were the first to use them and say we ought to 
use hemp or. Manilla ropes, instead of the wire 


| English precedent 


Besides this there | 


ENGINEERING NEWS. 


ones They are said to be taking the place of wire 
ropes in Germany and in Switzerland, being 


cheaper, not wearing the pulleys so much, casier 
put on by hand, and requiring no lubricant. As 
many as 20 are placed side by side, on the face of 
the fly wheel of the engine, (previously provided 
with V shaped grooves to receive them), the ad 
vantage of so applying them being the great speed 
furnished by this large wheel, without the extra 


cost of a new pulley or of gearing for speeding up 





OBITUARY 


It is with pain that we are obliged to chronicle, 
this week, the death of Wa. H. Clarke, C. E., the 
Assistant City Engineer, of this city, which ox 
curred at his residence, corner of Delaware street 
and Burton Place, in the North Division, last Mon 
day afternoon, from congestion of the lungs joined 
to prostration from the heat and over work. M1 
CLARKE was one of the oldest residents of this city, 
having come here in 1838. He was formerly en 
gaged here in mercantile pursuits, but for over 20 
years had been the engineer in charge of the sewer 
age department of the city, the admirable system 
which Chicago enjoys being largely due to his 
efforts and thorough knowledge of the subject 
As an officer and man, he was thoroughly incor 


ruptible, and enjoyed the respect and confidence of 


tion. Mr. CLarke, who was in the 66th year of 
his age, was a native of Massachusetts, and a 
brother of Rev. James Freeman Clarke, the well 
known Unitarian clergyman, of Boston. A meet 
ing of the city officials was held on Tuesday to 
take action regarding his death, to which we will 
refer next week. 





SEWER SYSTEM AND RAINFALL 
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sure enough; but it must be considered, in reading 
this, that though some districts may have been abso 
lutely injured, in the manner spoken of, others, tl 

cost of whose sewerage is included in the 11 mi 

lion pounds sterling, have undoubtedly been mucl 
benetited. But this only brings out more promi 
nently the point that no sewerage system can afford 
to do mischief to any section of a city at any time 
\ system that will take care of the rainfall for 364 
days in the year and is ove rpowered on the 365th 
day, cannot fail to work much mischief People 
ure led to place reliance upon it, old surface wa 
ter courses are allowed to fill up and become dis 


used, sewer-connections are made worse and wors« 


and very likely on the fatal day more damage is 
caused than if the system had never existed 

If we should venture upon an explanation of 
how the curious feature in sewerage engineering 
referred to in the beginning of this article has 


risen, we should say that the new systems have 
heen generally designed as improvements upon a 
series of more or less disconnected small and im 


pe rftect systems, covering the territory to be drain 


jed. So that, in the event of a failure. no part of 


the city could be any worse off than that district 
already had been. This was evicdk ntly the case in 
London; during extreme storms, use was to hav 
heen made of the old sewers, as “ storm-water over 
flows.” But such storm-water overflows would 
naturally be as efficient or as inefficient in an ex 
treme storm, as had been the old sewers unde 


similar burdens. That is to say, under unfavora 


| ble circumstances the old troubles of flowed cellars 


jand wet yards, would re appear, in their former 


| Shape, and practically, to their former extent 


| years in those cities, mostly in Europe, 


| had any sewerage, and those designed to 


One of the most curious features of the sewerage | 


systems of to-day, is the allowance conventionally 
made for rainfall to be carried off. Following 
, this is usually taken at about 
ly inch of rain in 24 hours, just as though a// the 


| rainfall did not demand carrying off somehow 





rainstorms is to be excluded from the interce pt 


of smaller rain-storms as well, and economise still 
more in size of main sewers, and in power and cost 
of operation of the pumps used in cities whos 
sewage must be lifted in order that it may flow from 


the final point of discharge and just as though a 


| storm-water overflows. and protect the city 


Right here comes in a marked difference be 
tween the systems designed within the last ten 
vhich never 
improve 
upon the se werage of cities, already provided with 


sewers. While the former usually have efficient 


from 


all but phenomenal occurences in the w iy of rain- 


fall, such as water-spouts and the like, occuring at 


ut 
intervals of 30 or 50 years, possibly, the latter t 


\ too 


| often have no further provision for storm-water, 


fs ° | 
: ‘ ; ae ., | and somewhere, or if nigh 99 per cent. of the severest 
high, whether with or without artificial draught it | 


than they ever had, barring the 1-06th or possibly 


| 1-48th inch of rain per hour, out of a total of from 
ing sewers, it might be well to exclude 99 per cent. | 


rainfall of 2 inches in one hour, (that is, 96 times as 


much as above mentioned), was not a matter of | visited with a rain-storm such as rarely ever occurs 


either frequent or of annual occurence in most sec 
tions of our country. 


} an inch in 24 hours, and that others are puzzled as to 


what it all means, but go on building on the 1-96th 


part system, consoling themselves with the idea 


| that it has worked well elsewhere, and why should 


it not here’. ENGingERING News has been led to 
philosophize upon this subject by a recent article 


in the Builder, upon the damage caused in Lon- 


| don by the rainfall of April 10 to 11th last, when 


from 2 to 3 inches fell in 19 hours. 

It would seem that the large intercepting sewers 
were completely choked up, the pumps were over- 
powered, and the mixture of rainfall and sewage 
gradually rose from these large sewers into the 
smaller ones and thence through house traps and 
through street catch-basins into the cellars and 
over the low-lying streets. According to the arti- 
cle quoted “there can be no doubt, that the ex- 
penditure of nearly eleven millions sterling ($55,- 
000,000.) in drainage and embankment works has 
placed large districts of London in a far worse po- 
sition when exceptional floods occur, than they 
were in fifty years ago.” Here is a pretty pickle, 


No wonder then, that some | 
bold innovators have gone so far as to allow for 1 | 


| te 2 inches in the same time, which the new sys 
tem is designed to carry off. 

In the language of our old-time friend. the 
higher mathematics, “ this so small that it may 
be neglected.” . 

o~o~~ts 

Since the w riting of the above Chicago has been 
in this vicinity. Basements were flooded in all 
parts of the city, goods of all descriptions stored in 
cellars were damaged more or less: the steam boiler 
fires being extinguished, the daily papers of that 


date were not issued until late in the day, the 


| sewers were choked up and unable to carry off the 





storm-water, and many square miles of the prairie 
on which Chichgo is built was snbmerged and 
must remain in a more or less unhealthy condition 
What the direct money 
damage inflected is, no statistics can show; what 


for some time to come. 


the “consequential ” claims would amount to is 
much less calculable. And as we go to press news 


|} comes of a severe rain-storm in Toronto, Ont. 


where the cellars were flooded, and damage by wa 
ter (and hail) inflicted to the extent of $500,000, a 
sum which is probably exaggerated. In view of 
recent instances of great damage by rain, may it 
not be well to examine into the matter of insufficient 
sewerage! The columns of EnGinkeRInc News 
are open tor its discussion, and we will be pleased 


to hear what engineers have to say.—/ Ep. 





FRANCE is about to spend $800,000,000 on rail- 
roads and canals. No hard times there. 
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THE DRAINAGE OF LAKE FUCINO, ITALY.* | through the openings. The men who worked the wind. | 


| lass quickly retreated through the hole in the masonry | 
wall, closing the door behind them, and the water found | 
Working through the great Slip in the Roman Con. | °&ress through the pipe described. One can imagine 
duit, — Unforseen difficulties offered themselves on | the boldness of this operation undertaken at 100 metres | 
reaching the great slip which had been the cause of below the surface, and go metres from the nearest shaft. 
the deviation in the Roman conduit, and this slip | It succeeded without accident, and an auxilliary pump | 
even extended to the “deviation” itself, after the made ready in an adjoining tunnel, remained, happily, | 
operations conducted by the Neapolitan’ Engineers unemployed. 
in 1842. On completing the excavation of the shaft Piercing the Neapolitan wall of 1842 and the walls | 
at the foot of Mont. Salviano, on the land side, | 9/785# and 1861.— A difficulty of a similar nature oc- | 
and during the construction of the main tunnel from | curred, when there was met about 4,660 metres from 
the next shaft, while boring through an arch which sep- | the head, a strong wall, 3 metres in thickness, con- 
arated the Lottom of the shaft from the old conduit, | structed in 1842 by the Neapolitan Engineers, to pre- 
water rushed up with great force, with a pressure of | vent the ingress of water, accumulating from infiltra- 
from 2u to 23 metres. Thus, the upper end of the Ro- tion through the strata, and from the lake, in that part 
man conduit was full of water, and the “caved in” ma- | Of the old conduit partially excavated by them. It was 
terial formed the only barrier between the volume of | known that a considerable volume of water was impris- 
water and the lower end of the conduit, where the work | ned by the Neapolitan wall forming a barrier. A sys- 
of tunnelling was being carried on in the midst of mud, | €™ was pursued, analagous to the one which was so 
rocks, ruins, centering and rotten timbering. It was at | Successfully carried out at the slip, above detailed. A 
once appreciated what prudence it was necessary to | Wall, 1.™50 thick, was built at 3.™25 from the face of 
summon to the aid of the work at this point 3,500 metres | the Neapolitan wall, perforated in its upper part by a 
from the end of the new conduit, and 80 metres below | rectangular opening, fitted with a door, and furnished 
the surface. M.de Montricher, who was yet at the with a pipe arrangement at its lower part, the pipe being 
head of affairs, proceeded as follows : He concluded that | Of 0-™80 diameter, and to which a valve was attached. 
the slip itself, and the masonry of the Roman tunnel |!” the Neapolitan wall, a hole was bored to within 
were capable of supporting, without danger, the pres- | about o.™4o of the inner face, into which another pipe 
sure of the confined water ; beneath the invert of the | 0f 0-™8o was inserted. This tube was closed by a cap, 
Roman conduit, he pushed a trial “heading ;” at a given | kept in place by a prop, and operated by a crab or 
time and with needed precautions, holes were bored | Winch to which the cable passed through the opening in 
through the Roman invert; by these holes the water | the top of the newly constructed wall. In the caps 
issued and flowe! away through that part of the con- four holes were drilled. Through these holes four 
duit already finished. The success of this operation | miner's bars were manceuvered which finished the de- 
was complete. The “heading” was 2.™<0 high, by | molition of the remaining 0.™40 of masonry in the Ne- 
1.™70 wide, and it was very closely and very strongly | #P0litan wall. This finished, the prop was hauled 
timbered, the centres being 0.™ 35 apart of a scantling | away; the cap fell; the water rushed through, and 
of o.m25, When 85 metres of this heading was com- finding the other pipe in front, flowed, away without ac- 
pleted, it was fqund that the “slip” was passed and that | cident, into the conduit already constructed, 
Walls into which valves were built, were again intro- 


(Continued from page 243.) 
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it had reached the water. A masonry wall was then 
built at a distance of 10 .etres from the commence- | duced on two other occasions; in 1859, in the neighbor- 
ment of the heading ; in this wall an opening was pro- hood of the cumiculo maggiore, at a point where infil- 
vided, furnished with a gate closing with India-rubber 
packings. A pipe was also built into the wall, leading | the vicinity of the lake; here the water in large part 
| coming directly from the lake by fissures in the rock, 
attained a volume of 3 cubic metres per second. 
Emptying the Lake.—It became both necessary and 
of service when once the works reached the wall of 
| which we have just spoken, at about 5,200 metres from 
| the commencement of the conduit, to begin the empty- 
ing of the lake. The construction of the terminal por- 
tion of the conduit would be simplified thereby, and at 
the same time it would test that length of tunnel already 
finished. A provisional drainage canal was excavated 
| of a length of 103.™6o, having a grade of 0.™og2, and 
| a sectional area of 3,376 square metres. In direction it 
passing through the armature and turned by a/| made an angle of 45°. with the main conduit. It end- 
crank: the armature could be firmly fixed at any | ©d in a temporary collecting basin, 7 anes deep. Two 
point on the rods by means of clamping screws. The barriers of stop planks, 4 metres in width, separated by 
screws passing through the armatures supported and | # ™sonry pier, regulated the a of surface water, 
operated wooden blocks with India-rubber packings while two sumps communicating with the bottom of the 
to form caps for the pipes. This apparatus having basin, introduced the water under a head, stirred up 
been placed between the rods, clear of the pipe-hole, | the bottom, and avoided the puddling. The “ drawing 
with the screws at their lowest position, the remaining | o@" commenced the qth of August, 166s, and lasted 
©.™30 of boring through the masonry was completed in | until the goth of September, 1863. It continued during 
each of the ten holes. As this operation was finished for 405 effeciive days, stopping 12/4 days on account of 
the fears of the inhabitants of Sora, a town on the 
banks of the Liri, who dreaded an inundation. Dur- 


thence backward, and terminating by a ** goose neck” | 
inte the mouth of that part of the Roman tunnel un- 
injured; the pipe was furnished with a flap at that | 
point. This arrangement ensured the flowing of the 
water towards the conduit, and it only remained to in- 
troduce the imprisoned volume. For this purpose ten 
holes were bored in the masonry, beyond the slip, of a 
thickness of 1.™20 to within 0.™30 of the intrados. 
Into these holes, pipes of o.™20 dia. were fitted, | 
Then, with the aid of 2 metal rods, fixed to the up- 
rights of the settings, an iron armature or brace was 


' 
| 
| 
} 
attached beneath each pipe and furnished with a screw | 
' 


each hole, the apparatus and cap were rapidly brought 
directly under each pipe, the cranks turned, and the 
caps applied to each orifice ; in a few seconds the oper- ing this period, a volnme of 560,845,500 cubic metres 
ation was complete and the discharge of water insignifi- | flowed a gtang eg ae — 
cant. When all the pipes were thus capped and solidly | per second. The level of the lake fell 4.247. leaving 
| a strip drained of about 500 metres. 


closed, a wooden prop, hinged in the middle and firmly | e 
wedged was placed beneath each of them. These props After gromenting the works ‘a Satther Vew -yeare 


served as supports to the blocks or caps, and. the arma- (1863-1865), during which time the boring and con- 
tures and apparatus, thereby becoming useless, were re. pee of the tunnel — pushed as far as the head 
moved. Each prop was provided with a metal ring, on | of the old Roman conduit, 5,642™.64 from the mouth, 
the opposite side to the hinge. All the rings were as | ° the river Liri, they again proceeded to draw down 
rigidly as possible connected one with the other by | the lake. They used, in this case, the ancient Roman 
cables, made fast to a chain atthe head, which was at- | works for introducing the water. The emptying con- 
tached to a crab or windlass. This windlass was fixed tinued from the 28th August, 1865, until the goth April, 
a few paces beyond the masonry wall in the “ heading.” | 1868, giving 764 efiective working days and 212 days of 
In operating the contrivance, the ten props, when pres- | | StOPPage.” The volume carried off amounted to 633,- 
sure was brought to bear, gave way at the hinged | 869,035 cubic metres, or at the rate of 9.60 cubic metres 


knees, the ten caps dropped, and the water rushed | P& second. The lake was lowered 7™.72, its depth 
wen | reduced to 5™.635, and its superficial area 9,400 hec- 





* Memoir by M. Alfred Durand-Claye, Engineer of Ponts et | 
Chaussees. Translated from the French, Annales des Ponts et tares, (23,228 acres.) 
Chaussees for ENGINEERING NEws, by John W. Weston. | 





tration took place in great abundance, and in 186r in | 





August 3, 1578 ; 





At last, after another cessation of operation whic; 
lasted from April 30, 1868, until January 22, 1570, th- 
drainage was again started and continued, with trifti; 
intervals, until the complete exhaustion of the Je! ; 
consummated in June, 1875. 

Duration, etc., of the Construction of the Conduit — 
The conduit, properly speaking was completed in No- 
vember, 1869. Its construction, comprising 6,301™ , 4 
of main tunnel, 1,427.48 of shafts sunk or re-opened 
and 530 metres of cunmrculi made serviceable, occupic 
13 years and 2 months. 

4. Works over the Drained Lake Bed.—Lacustr: 
Perimeter—Sundry Works—The works about the 
lacustrine perimeter and over the drained bed of :| 
lake, are comprised under the following heads 

A Central “ Collector” for Drying and Draining ; 4 
System of Drainage Ditches ; A ‘‘ Dammed Up” Basin 
forming a Reservoir; Auxiliary “ Collectors,” designed 
to Retard and Conduct to the Central “ Collector” a)! 
the water supplied by rivers and torrents of the neigh. 
boring slopes ; A System of Roads, with Belt Roads . 
Sundry Works, necessary for “laying out” the drain- 
ed surface. 

Central ‘' Collector.”——T he central collector extend 
over a length of 8,000 metres between the head of the 
conduit and the boundary of the central basin. Its 
grade is o.™143 per kilometer. It has been before re. 
marked that this grade was made intentionally light i: 
order to avoid the excavations which a high velocity 
would cause ina soil of so mellowa nature. It has 
been stated that the “collector’’ emptied into the 
“charging” basin of the conduit over a masonry sill 
2.™75 fall. The section of the central collector shows a 
width of 15 metres at the bottom, 21 metres at the 

| crest where the banks set back, giving a depth from 
| that level to the bottom of 3 metres. The slopes ar- 
45°. From the above point the slopes set back leve 
| on each side for 2 metres, and continue therefrom to th 
surface at the same inclination. The tote] depth at the 
| head is 11.™go. The volume of water which this cana 
| is capable ef discharging is 50 cubic metres per second 
and is equal to the calculated capacity of the conduit. 

Drainage Ditches —The system of drying drainage 
| ditches is formed of a series of trenches running per- 
poceneowsrat to the central “collector.” These ditches 
| are excavated 1 kilometer apart, and have a mean width 
lof 7 metres. The system is completed by a “ belt 
ditch on the outside, having a length of 52 kilometers 
|and another around the central basin. The latte: 
| gathers the water collected by the parallel ditches i: 
| this locality and conducts it to the principal “collector. | 
| It has a width at the top of the slopes of 14 metres. 

Central Basin.—The lowest part of the ancient lake 
has been arranged to form, when required, a vast reser- 
voir. The plane which naturally limits its capacity en- 
| closes an area of 2,200 hectares, and it can contain a 
volume of 21,413,000 cubic meties of water, with 2 
maximum depth of 2.™10, The capacity has been con- 
siderably increased by constructing, following the con- 
| tour of its perimeter, a dike or dam of a height of 2.™50 
| and a length of 17,850 metres. The dam permits the 
| elevation of the water surface 1.™s0 higher, and to 
carry 55 millions of cubic metres in reserve. Thus, as 
has been already indicated, this central basin serves t 
| retain such quantities of water as may arise from those 
exceptional cases where the conduit is exposed to a flood 
| of over 50 cubic metres per second. The same end is 
attained if by reason of a rapid and abnormal rise, the 
| Liri menaces its banks and ceases to be able to receive 
notwithstanding its wide torrent bed, the water flowing 
| in too large a quantity from the lucustrine basin, And 
lin case of damage to the conduit and its consequent 
closing, the basin will collect all the accumulating 
water and* become temporarily an enclosed lake. It 
also gives storage to a quantity of water equal toa sup- 
ply of 3 months in the Summer, and thus permits the 
prosecution of work in the conduit during that period 
of time. 

The dam of the central basin is constcucted of earth, 
with slopes of very slight inclination, 1 in 10, and planted 
with trees ; these slopes will thus easily resist the action 


o 


j 





ot the waves which may be produced while the basin 's 
performing its office. A road passes along the summit 
of thedike. At the foot of the exterior slope a ditch is 
excavated, falling from 0.™156 to. 0.™203 per kilometre 
to the principal collector. 
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= work to weigh 70 Ibs., and the timber in flooring 230 
Ibs., making for the dead load 300 Ibs., per lineal foot. 
If we assume a live load of 100 Ibs per square foot -- 
certainly not excessive — we have for the live load per 
lineal foot 100 lbs. x 11.5 feet = 1150 pounds, which 
added to the dead load, gives a total weight of 1450 
pounds per foot. These main braces each support 
one half the weight of the bridge, less a half panel at 
either end or 26 feet in all, therefore to find the strain 
acting on each, we have 26 feet * 1450 lbs. x 1.8 


{SOTTO 


In the botton of the central basin, the principal (secant of angle) - 
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square root of xf+- 2 y+ y* and moreover that it 
will be. Persons leaving here for various reasons—sick- 
ness, incompetency disappointment-—will probably spread 
rumors detrimental to both the management and the 
country. Believe none that you hear about the former, 
and allow ‘a traveller’s privilege’ to those about the 
latter. The tug Funo, the picneer of a number of tugs 
and launches. has arrived for the purpose of navigating 
the Amazon and Madeira rivers. The tugs are to connect 
with Roach’s line of Steamers at Para, and run to San 





67,860 lbs. To resist this force, | Antonio semi-monthly towing up schooners from time 


ollector” prolongs itself 3900 metres beyond the there are two single angle-irons, each 24"X2%"X 3", | to time; while the launches are to navigate that part 


; : .. having a combined cross section of 3.6 square inches, 
yundary, with an inclination of 0.10 per kilometre; it therefore the strain per square inch is nearly 19000 Ibs. 
and this on a column having 70 diameters! , 

By reversing the calculation and assuming a factor | 
en ees of five, instead of a load, I found these members had | 
THE WORTHINGTON COMPOUND ENGINE, | 2° the requisite material to support the dead weight | 

of iron! much less the flooring and a live load. 
We give herewith an illustration of “The Worthing- I examined one other structure of same general di- 
: pois ‘ ; i 5 mensions and builders, where the main braces and 
n Compbdund Engine with Intermediate Receiver, 


has a width at the bottom of 20 metres 
(To be continued.) 








| of the Madeira above the falls. The launches will solve 


| the problem of transporting supplies from here to the 
| parties in the field and tothe workmen. The ulti 


mate object, I presume to be to secure the traffic pass- 
ing over the road and to control it. 

We have had a surprise in the form of a U. S. vessel, 
the ‘ Enterprise’ on a voyage of exploration of the two 


| great rivers, now commanding so much attention, We 


| both chords are of simply two 3° 3° x3’ angle irons | 


c aie . . e " wie lla - - . } e,* . 
referred to in our issue of last week, and for a descrip- | which, after deducting the actual loss from rivet holes | sentitives of the Brazilian government are now here, 


tion of which see Page 242 ante, in the centre panel of bottom chord, there remained a 


net area of 3.2 square inches. ENGINEER. 











A “LIGHT” HIGHWAY BRIDGE, 





We are not responsible for the opinions of corres- 


| pondents : we have no personal knowledge of the above 

Your article entitled “ By their works ye shall know | mentioied structure, nor who its builder is. 
them" has prompted me to send you the following des- 0 : ; 

cription of ; ~ Light 4 Highway Bridge to which my aro re - responsible hs and we are well plessed to 
ttention was recently directed; and if any of your publish his communication, and our columns are open 

readers can cite a more dangerous piece of work, pray| for reply by any party who may feel called upon to 
et them speak out. It is located at Black Rock,a | enter a defense.—| Ep. ENGINEERING NEwS.} 

suburb of Buffalo, N. Y., on the main thoroughfare con- m ‘ a ee 

necting the two, and being the only crossing by which E 5 

the products of large manufactories situated in the for- MADEIRA AND MAMORA R. R., BRAZIL. 

mer place can reach the city proper, is subjected to | -_— 


neavy traffic, as well as being used by street cars, which | {Extract from Private Correspondence. ] 


in fine weather are taxed their utmost with excur- | ; : 
; : ste e Made- 
sionists, and being placed some twelve feet above the Some of the best engineers in the corps of th 


water —a navigable stream—would prove fatal should | ita & Mamora R. R., in Brazil, are graduates of the’ 
an accident occur. Polytechnic College, Philadelphia, and from a letter of | 
: * is aes ae Cai, “a aoneee _ |one of them — principal assistant of the road —to the | 
’osts, web members intersecting at centres of panels. | . aoe 
Length 64 feet, divided into six panels, four of 10 feet President of the College Faculty, dated San Antonio, | 
and two of 12 feeteach. Height of truss over all 8 | June 30, we extract the following: 
feet. “ As to what we are doing, I would say that later in- 
There are three main trusses placed 17.5 feet apart, | vestigations have discovered a much better kind of | 
and two railings intended to support one half of the | country than we met at first, and we are now finding | 
foot walks placed 7.5 feet from the outside main trusses. | a straighter line, better grades and lighter work. The} 





litor ENGINEERING NEws. 





_ Not wishing to tresspass on your space, I will con-| first four miles will contain pretty much all the heavy | 
fine myself to but one member— ¢. ¢—the main braces | work we shall have in the first fifty miles. Though we | 
in the main outside trusses. By a calculation comput- | have had much difficulty so far, yet I am as confident | 





are daily expecting to see her, as she was passed by the 
Funo a week ago not very far below here. Two repre- 


and frum them I learn that this railroad will probably 
be but the forerunner of others,— branches and new ex! 
tensions—which will give plenty of work for those who 
stay. I shall see the completion of this road if possi- 


| ble. Many will prefer not to remain longer lest their 


© Engi | health should be permanently injured. Hoping to be 


able in eighteen months to bring you news that will re- 
dound to the credit of the Polytechnic, 


I remain, etc.. etc. 
* * * 


_>-- - a 


| REVIEW OF THE PROGRESS OF STEAM 


SHIPPING DURING THE LAST QUARTER 
OF A CENTURY.* 
BY ALFRED HOLT, M. INST. C. E. 
Continued from page 244. 
(To be continued.) 


Mr. E. De RusetTT remarked, through the Secretary, 
that the Author had made a statement to the‘effect that 
the indicator as an instrument to find out faults was of 
considerable value; but that its results as a gauge of 
the propulsion imparted to a ship were often question. 
able. With these remarks he fully concurred, and 


| would add, that by employing the indicated HP. as a 


divisor into the coal consumed per hour, a false impres- 


. : : *From Proceedings of the Institution of Civil Engineers 
ed from the actual sizes of material, I found the iron | that the problem caz be solved as I am that x +-y, is the London, Eng. 
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sion might be conveyed of the comparative economy | or tons per day; the power of V changing according to | four-cylinder type of compound engines alluded to by 


of engines, when applied for comparison with those ot 
a different type, or where there was a great disparity in 
That 
this view was correct he would endeavor to show by 
reference to the following table of results: 


the relation of diameter of cylinders to stroke. 


4 
i 


Knots. 


od 
= 











der. 


to mean 
Diameter 
of Cvlir 


Stroke 


| 
| Ratio of 


39 
54 
48 


36 


Inches. 
36 


Stroke. 


4 
4 


Cylinders 
) 


--7 
72 
76 


Dimensions of 
7 


d. 
Inches 


Ss6 and « 


48 and 96 


Diameter. 


| 
| 
| 
{ 


r compound!s6 and 9 





r compound 


, 
, 


Direct Acting 
“ 


Type of Engines, all 


-cylind 


4-cylind 
iSimple........... 


UDR v.05 5 see since 


2 
2 
2 


| 
| 





Name of 
Vessel. 
b 





caydwiex gy 
jo "ON 
! 


By a simple analysis of this table it would be seen, 
firstly, in the results obtained by the “ Ceylon’s ” former 


I 
3 
4 
5 


simple engines (1), as compared to the work done by 
her present four-cylinder compound engines (2.) The | 
latter type required 483 indicated HP. more than the | 
former to drive an extra 42 tons displacement 6-1oths of 
a knot faster; but 170 indicated HP. would have been | 


ample, other:conditions being the same. Secondly, by 


ing engines of the * 
and that developed by the compound engines, after 
lengthening (4), the discrepancy was very marked. The 
power being only yo HP. more in the latter trials, al- | 


| 
comparing the power indicated by the simple direct-act- 
‘Poonah” before lengthening (3), 

| 

| 


though there was an increase of 814 tons in displace- | 
The indicated HP. 
to produce these results on the basis of those obtained 


ment, and 1-roth of a knot in sneed. 





with the single engines would be about 2,036 or 446 
more than that actually required on trial. Thirdly, 
in the instance afforded by the “Ceylon” (2), and ‘ In- 
dus ” (5), the want of uniformity in indicated power was 





still more apparant. 
engines of the * Indus,” with 174 less indicated HP., 
drove 1,415 tons more displacement than did the “ Cey- 
lon’s’”’ four cylinder compound engines, but at a re luced 
speed of nearly 3-roths knot. Reducing these elements of 
displacement and speed to equal terms, the indicated 


The two-cylindered compound 


power required to drive the ‘‘ Indus’s " displacement at 
“Ceylon's” speed would be 2,086 HP., or 718 more 
than actually sufficed. The Admiralty formula of 
¥ ; * * *Shad been employed in each of the above cal- 
culations, as it was at present more generally accepted. 

Similar instances of the unreliable value of indicated 
HP. as ‘ta gauge of the propulsion imparted to a ship” 
were not by any means rare, and this he had observed 
nearly nine years ago, when investigating the compara- 
tive economy of simple and compound marine engines, 
V? X Deg 


He was then led to frame a formula ., When 


endeavoring to reduce the elements of speed and dis- | 
placement to as nearly as possible thesame terms. His 
observations extended in some instances over a series 
of years, so that the other elements, of weather, quality 
f coal, and the state of the ship’s bottom, would be | 
practically common to all, and so neutralized in such 


an investigation. V* had been adopted because the | 
coal consumed per mile was taken as a divisor instead 
of indicated HP. He had ever since then adopted for 
this purpose the coal consumed either in lbs. per mile 





i 


| reference to the preceding analysis. 
deductions coincided with the Author’s observations in 


| did much to postpone all outside improvements in steam 


| menced his review of the progress of steam shipping, 


circumstances. 


In a Paper on lengthening the ‘* Poon- | the Author as “an excellent engine,” and as having bee: 


ah,” read by bim before the Institution of Naval Arch- “exclusively employed in the boats of the White Sta: 


itects during the present year, the formula used was | 
V 2.3 XxX D% 
cae 
per day. 
V*" was there given. 
(he reasons for such discrepancies in indicated power | 


, and where C = tons net coal consumed | 


The reason for changing the power of V®* to! 


might be looked for in the instrument employed, size | 
aud lead of indicator pipes, and also largely, he thought, 
in the varying ratio of stroke to diameter of cylinders. 
Examples of this might be observed in the table. | 
Compare these ratios in Examples 3 and 4, also 2 and 5, | 
column /, in each of which when the ratio of the stroke 
to the diameter of the cylinder approached more nearly 
to equality, the indicated HP. had produced a much 
higher propelling effect, as might be clearly seen by 
These facts and 


advocating long-strcke engines, and in the condemna- 
tion of ‘‘ cheese shaped” cylinders. He repeated that 
these objections to the use of the indicated power were 
only meant to apply where used as a means of compar- 
ison between engines of dissimilar type or those in 
which there was much disparity in the ratios of the 
stroke to the diameter of the cylinders. 

He would now call attention to what the Author ob- 
served in reference to companies having postal subsidies. 


Line,” the Peninsular and Oriental Company had adopr- 
ed them in the “ Mooltan” in March 1861, and she was 


| followed by nine other vessels also fitted with this type 


of engine to April 1866, when they abandoned this form, 
and preference was given to the two-cylinder type. such 
as was now so satisfactorily employed in the propulsion 
of the largest steamers. At the present time the whole 
of their working fleet was propelled by compoun 
engines. 

With these facts it could not be said, that with all sub- 
sidized companies, ‘‘science, economy, thrift, all went 
for nothing, or that such companies have caused great 
waste, weakened steamboat enterprise as a whole, and 
left those who received them with fleets and habits un- 
fitted for the race of open competition.” The latte: 
part of this quotation from the Paper might be answer- 
ed by reference to the well-known immunity from losses 
at sea, both of ships, passengers, and mails, which hac 
been enjoyed by at least two of the great companies— 
the Cunard and Peninsular and Oriental—the latter nor 
having lost a vessel since the “Rangoon” in 1571, al- 
though their fleet have traversed more than 10,000,0c: 
miles, in the most intricate waters since that date; an 
at the present time the whole of their fleet employed in 
Mail service, consisting of over 110,000 tons register 
was constructed of iron, fitted with the compound en- 


In refutation of his statement that Government money | gine and screw propeller. 


was used to crush competitors, and as a matter of fact | 


carriage at sea,” besides other observations to the same | 
effect, he might mention as an historic fact that the 
Peninsular and Oriental Company built the “ Pasha,” 
an iron paddle-wheel vessel as early as 1843, or nine 
years prior to the date from which the Author com- 


and that this company had built and completed by July 
1852 fifteen iron paddle and five iron screw steamers, 
and they had also other nine iron screw steamers build- 
ing and fitting out by December of the same year. 
They had moreover increased their fleet by eight iron 


screw steamers by December 1853, and among these the | 
Of the entire fleet of this | 


far-famed ‘‘ Himalaya.” 
company to December 1852, comprising twenty-six ships 
in full work and twelve building or fitting out, there 


were:-— 





| Building. | 


Completed, 

















Ton-|, 1 ig 
’ on , on- 

Dates. No. nave,| NO nage 1) 
gz *| 

—_ - —— STD | ety — cae 
Wood paddle | 

vessels....,| From 1836 to 1543. | $ |10,325} 3 | 1,858|a1 
Iron paddle ; | 
- = | 

vessels. “1845 “* tS50. | 13 [14,907] .. . eg 

«Sst 18ea. et * | a 

Iron Screw 4 F { 5 | 4293] 9 :17,777/14 








Ne 30a oe) ' 26 (29,615 | 12 '19,635 |35 


The list excluded two iron paddle- wheel vessels lost . 
one of which, as already stated, had been built in 1843. 
By these figures it would be seen that two of the three 
great changes of construction defined by the Author as 
having rendered possible the extension of steam ship- 
ping, viz., the screw and iron vessel, had received at the 
hands af a postal subsidized company, “that firm un- 
hesitating acceptance which is a necessary prelude to 
general adoption ;” and especially when it was known 
that this company had not laid down a single wooden 
vessel since 1843, except the three building in 1852, 
which were built of wood and copper-sheathed, simply 
because they were to be employed on a station where 
no graving docks were at that time available. 

In the next place he would demonstrate the part sub- 
sidized companies had taken in the advancement of the 
third ** great change,” viz., the adoption of the compound 
engine. Contrary to the Author’s assertion they had 


| been among the first to adopt them and to extend their 


use. By reference to a list of compound engines kindly 
furnished him by Messrs. Randolph and Elder, he no- 
ticed that that firm built forty-eight pairs of engines of 
this type from 1855 to November 1866, consisting of 
eighteen paddle and thirty screw engines. Of these the 
second and third pairs were for the Pacific Steam Nav- 
igation Company; and that the total collective nomina 
HP. amounted to 9,190, of which 6,620 or 72 per cent 
were for subsidized companies, viz., the Pacific, African, 
and Panama and New Zealand lines. As regarded the 


Sir C. A. HARTLEY observed, through the Secretary 
that having lived a great deal abroad for the last twen- 
ty-two years his attention, as a civil engineer, had .nat- 
urally been frequently directed to the progress of steam 
shipping in foreign ports. His chief experience had been 
with the Black Sea ports, especially with the ports on the 
Lower Danube. With reference to the latter, he had 
prepared a note of the clearances of shipping from the 
Sulina Mouth in 1865, as compared with 1876. The 
year 1865 was a fair average one for the Danube trade 
before the deenening operations of the European Com- 
mission of the Danube had been fully developed. 1: 
1865, only one hundred and eighteen steamers of al! 
nations, of an aggregate of 31,545 registered tons, trad - 
ed to the Danube. In 1876, six hundred and ninety- 
three steamers of all nations cleared from the Sulina 
Mouth, with an aggregate tonnage of 552,340. In 
1865, the steamers, which only averaged 267 tons each, 
bore a proportion of but 7 per cent. of the total tonnage 
of the Lower Danube, which that year amounted to 
410,684 tons, In 1876, the steamers, which averaged 
800 tons each, bore a proportion of 74 per cent. of the 
total tonnage, which last year reached 748,363 tons. 
The increased tonnage and number of British steamers 
trading to the Danube, as compared with vessels of 
foreign nations, was remarkably exemplified by the fol- 
lowing figures: In 1865, Great Britain stood only third 
on the tonnage list, her share, including both steamers 
and sailing vessels, being but 15 per cent. of the total 
tonnage; whereas, in 1876, of the six hundred and 
ninety-three steamers which left the river, five hundred 
and twenty-one, of an aggregate of 445,000 tons, or 60 
per cent. of the total trade, were British. Moreover, 
in the same year the number of English sailing vessels 
which traded to the Danube had dwindled down to 
twenty-six, having an aggregate of only 7,450 tons, or 
less than 2 per cent. of the tonnage of the English 
steamers. This striking example of the advance of 
steam navigation over sailing vessels seemed confirma- 
tory of the Author’s assertion, “that, broadly stated, 
British carriage by sea during the last quarter of a cen- 
tury has been transferred from sailing vessels to steam- 
ers.” He considered, however, that the instance just 
quoted of the Danube trade did not prove the rule, and 
that, so long as the chief bulk of the ocean freight of 
the world continued, as at present, to be carried by 
sailing vessels, it could not with propriety be said that 
they had already been superseded by steamers in the 
carrying trade. Statistics showed that since 1862, al- 
though there had been a considerable reduction in the 
number of British sailing vessels engaged in the foreign 
trade (from seven thousand and nimety-five to five 
thousand three hundred and eighty-seven) there had 
been no diminution, but the contrary, in their total 
carrying capacity, which in 1862 was 2,903,696 tons, 
and in 1876 3.234,200 tons. On the other hand, the in- 





August 8, I 878. 








crease in the total carrying capacity of British steamers 
engaged in the foreign trade during the same period had 
been nearly 500 per cent.; but even with this immense 
‘ncrease-—from five hundred and ten steamers with a ton- 
nage of 328,310 in 1862 to one thousand four hundred 
and sixty-seven steamers with a tonnage of 1,459,264 in 
1876—the aggregate tonnage of British foreign-going 
steamers was not yet equal to one-half that of British 
sailing ships. 
of the greatly increased growth cf the late years in the 


It was worthy of remark, as an evidence 


carrying capacity of British vessels, sailing as well as 
steam, that whilst the average tonnage of steamers was 
nly 600 in 1862, it had increased to 1,000 in 1876 ; and 
that whilst the average tonnage of sailing ships was 
mly 422 in 1862, it had increased to 644 in 1876. 
Taking into account the total tonnage of British sail- 
ing vessels and steamers—river steamers excepted —en- 


gaged in both the foreign and home trade, it appeared by 
the following abstract from the Annual Parliamentary 
Navigation returns that whilst the aggregate tonnage of 
steamers had increased 405 per cent. from 1362 to 1876 


there had also been a slight increase in the same period 
in the tonnage of sailing vessels: 
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From Sir L. Mallet’s “Statement of the Trade of | 
British India for the five years 1871-72 to 1875-76,” | 
it appeared that, notwithstanding the immense impetus 
given to steam shipping by the opening of the Suez Ca- 
nal, only 41 per cent. of the entire British trade with 
India was carried in 1876 by steam vessels. And yet, 
as the following statistics showed, the tonnage of steam- 
ers trading to and from India by the Suez Canal had 
increased three-fold from 1871 to 1876:— 


| 





_— Entered. Cleared. 
snob d tes ; af 
| Number. Tons. l Number. Tons. 
1871-72 | 212 234,782 | 208 229,416 
1872-73 | 259 318,300 | 273 308,524 
1873-74 | 317 | 434152 | 306 | 382,375 
1874-75 | 413 575,892 | 409 558,076 | 
1875-76 | 483 704,325 | 522 735,945 





As an example of the value in a commercial point of 
view of the great Empire in the East, it might be men- | 
tioned that in 1876 the tonnage of British Indian 
sailing and steam ships trading to India was 2,183,590, 
or 436 per cent. more than that of all foreign nations 
employed in the same trade. 

He had been favored by Sir John Stokes, K. C. B., 
Assoc. Inst. C. E., with the following statement (see 
table on Suez Canal) of the total traffic through theSuez 
Canal from its opening in 1869 to the 31st of December, 
1876, distinguishing British steamers from steamers of 
other nations. 

He would now briefly refer to the great preponder- 
ance of British ocean steam shipping to that of all other 
nations put together. Excluding river steamers, the 
commercial steam fleet of England was equal in round 
numbers to more than double that of the United States, 
to five times that of France and Germany combined. 





| for ocean navigation as those of Great 
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and to ten times that of Holland, Italy, Norway, and 
Denmark combined. With regard to the United States, 
Consul-General Archibald, of New York, reported to 
Foreign Office that in 1860 nearly two-thirds of the 
foreign importations were brought in American ships, 
whereas, during 1876, not more than one-fourth of the 
imports came in under the American flag. Mr. Archibald 


gave the following particulars relative to the number and 


tonnage of British vessels arriving at the port of New 
York in 1568 and 1576:— 
Sailing Ships Steame i 
Ton- 
Numb’r nage Numb’r/ Ton nage vrii ige 
Ig 1,090 543,220 312 7O2,305 2 1,240.1 
1876 1,231 $61,503 Su0 1,598,113 ps2 } 


This comparative statement showed no diminution 
in the tonnage of sailing vessels, and a marked increase 
in the size of both sailing ships and steamers. 


g 
Although the Americans had hitherto surpassed all 


other nations in the building and equipment of fast and 


commodious river steamers, neither America nor any 


other nation had yet built steamships so well adapted 
Britain. Hence 
one great cause of the unquestioned supremacy of our 
mercantile steam marine. There were mamy other causes, 
however, which had led to this result, and among them 
the vastness 


of our possesions 
t 


an abundance of 


might be mentioned in 


every quarter of the globe, free trade 
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steamers, viz., iron and coal, the transport of the latter as 
cargo being also productive of profitable outward 


freights; and last, not least, the advantage of having | 


shipowners who knew the value of time, and ship cap- 
tains whose energy, pluck and seamanlike qualities so 
admirably fitted them, as a rule, for the important posts 
they held, The latter point was well] sustained and 
corroborated in a communication which had been recent- 


y= 
- Vs 

forwarded to the Foreign Office by Consul Clipperto 
of Nantes. 

In 1876, the total registered number and tonnage 
all sailing and steam vessels belonging to the Britis 
empire were thirty-two thousand three hundred and sev- 
enteen sailing vessels, of 5,814,276 tons, and five thous- 


ind three hundred and sixty-three steamers of 2,1 





yr together thirty-seven thousand six hundred and 


In th 





y vessels of 7,964,573 tons. is ret 


g aii the 
British possessions were included, and thirteen th 
five hundred and twenty-eight sailing vessels 104,664 
tons, and seventeen hundred and six one steamers, of 
38,815 tons. Between 1372 and 1876 there had been 
increase of 241,086 tons in the tonnage of sailing vessels 
and of 509,663 tons in the tonnage of steamers Che 
estimated number of the crews (exclusive of tains) 
for all registered vessels belonging to the British empire 
in 1876 was 345,950. 
To be continued. 
“>. 
HEIGHTS OF JETS OF WATER 
Editor ENGINEERING NEW 
Your article in the NEWs, under dates July 4 
18, on the Heights of Jets of Water, tempts me to give 
you an extract from notes taken at a trial of a Fire E1 
gine by the Fire Department of this city. The follow- 
ing is from Table 1,” in which length of hos 
500 feet, 1 le 1% inel Pressure gauges wer 
50 feet from the Engine and §s0 feet from the 1 
t] fore 400 feet apart. D eter of ho 
it 
S Water!2d W ao 
Gauge ( ( 1 A 
‘ 
2 < ; 
¥ 7 { 5 a , 
Che distances in the distance column were meas 
on the ground, and show the horizontal distances 
thrown; having no instrument at hand for measuring 
vertical angles, the vertical heights were not taker 
It is to be regretted that the 1 le used in the ex- 
‘riments was 14 inch, because that used in the De 
Moines experiments having been but one inch, of 
| course the friction on the hy was not so great, and 
| the above losses from friction per ‘o feet of hose may 


therefore be somewhat in excess. 1 will, however, sup 


of 


making a comparison of the Des Moines heights and 


pose them correct ang will use them for the purpose 





those given by Box for the same pressures; for this 
purpose I have made the following table 
at 6 58 e 
4 2a Les =, 
—* 22 aE 23 
a™ Die o qa 
3 a : > ws 
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The want of uniformity in the above results may be 
ascribed no doubt, to inaccuracy in determining the 


quantity of friction in each 50 feet of 2'4 inch hose 


In any city with a good system of water works there 
would not be much difficulty in masking experiments 


| that would give us reliable data in th 


tn 


1s important mat- 
ter, and I trust you will be able tosucceed in giving your 
| readers something further upon this subject. 


Respectfully, . 
JoHN RYALL. 
City Engineer, Ft. Wayne, [nd 
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PARIS EXHIBITION 


from our Special Corrs onde 


164 QUEEN Victoria St., Lonpon, E. C,, } 


Fuly, 20th, 1878. \ 
Editor ENGINEERING News 
| Bridge-makers and shipbuilders have for a long time 


| been at the mercy of the various Trade Unions, who have 


not hesitated to behave in an unscrupulous and exacting 
|manner. They have decided how much the men are 
to do, and when they are to do it, and lately things 
have come to such a pass that the men will only do for 
a day's work that which may be easily performed by 
them hours. 


in a few Everyone, excepting the men, 





| 
: 


oh eee see * 


ee ot ae A OT 


eG eA te 


See teh nit a eB 


OL I FL ON 1 ER Ae oe Nee TI 


NO em ee 


hod 


i Ran Sate 


ee 


Ae i a a 


peel 2 eccmamepniey Pavone, 





ab Oli 





254 


thoroughly understood that this abnormal state of things 
could not be of long duration, and the hydraulic ma- 
chinery exhibited by the Chester Hydraulic Engineer- 
ing Company, and by Mr. Ralph H. Tweddell, at once 
denotes that some of the Clubs have had their day, and 
happily illustrates the triumph of right over might, and 
mind Tweddell’s Portable Hydraulic 
Rivetters, weighing only a few hundred weight, are 
capable of putting in 15 to 20 rivets ina minute each, 
under a pressure of 30 to 4o tons, and judging from the 
specimens of work exhibited, of performing work far 
superior to hand rivetting. There are a number of 
these machines exhibited, and likewise machine tools 
constructed on the same principles for punching and 
The advantage of these is, that the cutting 
tool may be arrested in its progress through the plate at 
any point, so that the man working the iron has little 
excuse for making bad work. The accumulator pres- 
sure for these machines is 1,500 Ibs on the square inch, 


over matter. 


shearing. 


whereas that usually adopted on dock works and in | 


railway yards is but 7oo or 750 tbs on the square inch. 
The object of having this high pressure is to reduce the 
size of the machines, and so render them as light as 
possible. The adjoining machinery exhibited by the 
Hydraulic Engineering Company is working 
Among this is 
a three ton capstan geared with a Brotherhoods’ three- 


Cheste1 
under the ordinary pressure of 700 fbs. 


cylinder engine, but on small capstans, such as those 
employed in railway-goods stations for shunting pur- 
poses, the engine is laid on its side and works direct on 
to the capstan head, It is pleasing to find this show o¢ 
hydraulic machinery, as unquestionably where the ma- 
chines are scattered over a large area, or the work inter. 
mittent, there is no means of transmitting power more 
The fact that water cannot be 
employed expansively, and that the same amount of 
power is used whether the work performed be that of 
lifting one ton or ten tons, is undoubtedly a disadvan- 


economical than water. 


tage, but in time we may hope to see machines so far 
developed and improved that this state of things will no 
longer exist. The invention of Messrs. Johnson and 
Ellington of their double power cam is a move in this 
direction. By drawing out a catch and so letting loose 
a pulley, the lifting power of the crane may be doubled, 
of course, at the expense of speed, as the work done by 
the machine remains the same. By the side of this ma- 
chinery will be found some well adapted lifting and 
hauling machinery by Messrs. Appleby Brothers. 
Teeir winding engine is similar to that shown at 
the Exhioition of 1862. The 
locomotive type, and the whole machine of semi-porta- 


boiler is of the 


ble description which renders it peculiarly fitted for pi- | 


oneer work in new countries. This engine, as indeed 
all the machines of this firm, are good plain pieces of 
work, finished as if for delivery without being beautified 


in any way with paint or varnish. Their 5-ton steam 


crane which is specially suitable for contractors’ uses has | 


a vertical boiler with two steam cylinders placed hori- 
zontally on the bed plate, the whole of which is slewed 
along with the jib by means of double friction clutches. 
The levers for working the crane are all brought to- 
gether and work in one direction, which renders the 
crane very handy and easy to work. Their locomotive 
strain crane is of somewhat different construction, the 
bed plate being of wrought instead of cast iron, and 
constructed in such a manner as to be capable of run- 
ning at ordinary speeds along with rolling stock as is 
often necessary on railways. The crane is provided 
with four lifting speeds, and lowering may be effected 
either by break or by reversing the engines. The jib is 
curved in such a manner as to give clearance for lifting 
goods on to trucks or even for performing a similar 
office for a disabled trunk. These machines and others 
for winding, pile driving, and overhead travelers, are 
suitably designed for the work they have to accomplish, 
Messrs. John H. Ladd & Co., of Queen Victoria street, 
E. C, exhibit combined screw and lever presses which 
are novel and appear to be effective. There are four 
levers arranged in the form of a diamond with the 
diagonals horizontal and vertical. The screw forms the 
horizontal, diagonal, and draws the levers together 
when it is wished to work the press, so that the press 
may be run up quickly to the work, but at a continually 
decreasing speed and, consequently, the power in- 
creases as the resistance becomes greater. In the side 
gallery in a line with these machines, will be found a 
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mechanical] stoker, by H. C. Carver of the Railway | understood that a section of thirty miles, to penetrate 
Works Slanidloes, which seems to be acompact machine. | the cofiee region, will be first built, and, if sccessful, 


It consists of a fuel bopper in which is run an appara- 
tus for breaking up the fuel and for carrying it to the 
fan which distributes it on the fire grate. This fan is 
placed in the fire door and worked by a flexible shaft so 
that the door may be freely opened and closed for the 
inspection of the fire. There is undoubtedly a great 
future for mechanical stokers, and it is a pity American 
and English practice in the manufacture of these ma-. 
chines is not more largely represented at the Exhibition, 
as a thorough study of the various systems might be at- 
tended with the best results. Butcher's double pan 
stoker, whichis somewhat well known in England, effects 
a large saving in fuel, and toa very great extent prevents 
smoke, and is more to be depended upon and considera- 
bly more economical than hand firing. 


C. GRAHAM SMITH. 
———_—_—_——_-<>-e--—__— Se 


WORK FOR AMERICANS. 





Encouraging reports are received constantly of the ef- 


nean coast toAmericantrade. A gentleman of commer- 
cial prominence in Russia gives as his opinion that 
when the present warlike cloud has passed away Ameri- 
can manufactures will begin to make serious headway in 
the Russian markets. Another correspondent believes 
that the Americans might enter into successful competi- 
tion with the German, French, and English dealers who 
now control the Italian market, while natives of other 
countries suggest that much good might result from adis- 
tribution over the continent of catalogues of American 
goods, printed in the language of the various countries 
proposed to be covered. 

Several large contracts are now open in different parts 
of the world to which our American capitalists, if they 
take time by the forelock, might turn their attention 
with profit both to themselves, their workmen and the 
country at large. On the Continent the Lisbon and 
Entrocamento Railway is about to place an order for 
nearly 20,000 tons of steel rails. The company can be 
addressed at Lisbon. In Italy two railroad enterprises 
are under consideration; one for the construction of a 
line from Airasca to Siluzzo and Coni, and the other 
from the Jatter place to Mondovi, both in Piedmont. 
For information the Italian Minister of Transportation 
can be addressed. 

In Spain the Cortes is considering the desirability of 
constructing a line from Molliaa to Caldas de Mounbuy, 
and the Government also proposes to construct a line 
from Pontevedra to Redondela, to connect with the 
road from ‘Tuy to Vigo. The National Government is 
being urged also to construct a branch line from Puente 
de los Fierros to Pola de Lena, and another from Bus- 
donjo to the tunnel of Arbas. In London, also, the 
Southeastern Railway Company is about to place an 
| order for a number of goods, engines and bogie carriages. 

Opportunities to bid for contracts are rife in Mexico. 
A bridge to be constructed over the River Lerma, as a 
step toward developing trade between the States of Mich- 
|} oacan and Guanajuato. A railway is to be built between 
Puebla and Izuoer de Matamoras. A rolling mill for 
railroad iron is to be started at Morelia, and a paper 
and cotton mill at San Miguel de Allende. The State 
Government of Tamaulipas has been autliorized to con- 
| struct a railway and telegraph from Tantoyuquita, or 
some other point on the Tamesi River to the City of 
Valle del Maiz, on the boundary between the States of 
San Luis Potosi and Tamaulipas. 

Other opportunities present themselves in still more 
distant parts of the world. In Bolivia the Executive 
has been authorized toconstruct a railroad from Salintas 
to Caracoloes. In Yucatan, Central America, another 
| line is to be constructed between Merida Peto. In 
| Western Australia a light cable is wanted between 
Fremantle and Rotnest Island, while the Queensland 
Government desires one from the north of Queensland 
to Singapore. The Messrs. Sieman Brothers, of Ger- 
many, have made a bid of $3,500,000 for this latter 
contract, but the offer has been officially declined. The 
merchants of New South Wales are also bestirring 
themselves to obtain a duplicate cable to Europe. Sev- 
eral routes have been suggested, including one from the 
Northwest Cape to San Francisco. This would cost 
about ten millions of dollars. Any company which 
would take the matter up is guaranteed an annual sub- 
sidy of $375,000 by the New-South Wales Government. 
—Philadelphia Record. 
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: made by Philadelphia to open up the Mediterra- 








The London Institution of Civil Engineers has 2,808 
members, besides a class of 520 members. 


The Birmingham gas works pay the city £50,000 a 
year and the water works £5.000, the price of water 
being constantly reduced, it being an article which it 
is aimed to furnish at cost. 


A narrow gauge railroad has been proposed in Gau- 
temala, and agents are now in San Francisco for the 
purpose of interesting capitalists in the scheme. It is 


the road will be extended to the capital of of the State 


Alexandria, in Egypt, is threatened with a wate: 
famine. The canal, thirty miles long, supplying i: 
from the Nile has become almost dry. It is choked 
with mud, the water being diverted by great land-own- 
ers higher up for their cotton crops. The old Koman 
cisterns have mostly been broken up for building ma. 
terial, and those remaining are too foul for use. 


Pror. BARF, of England, whose explanations of his 
new process for the permanent protection of iron from 
rust and atmospheric influences, formed the great fea- 
ture of the recent conference of British architects, has 
refused an offer of $1,250,000 for his patent rights. 
The invention, which is likely to revolutionize the iron 
trade, consists in coating the metal with its own pro- 
toxide. 


Mr. Orrell Lever, projector of the extinct Galway- 
American line, has a plan for reducing, by nearly a 
third, the distance between the mouth of the Thames, 
and London Bridge by a canal. It would cost a trifle 
of fifty million dollars. He proposes to raise the 
money by a rate of 6 cents in $5, and claims that the 
value of land would be immensely increased and the 
business of the port of Londoa quadrupled. 


The price of gas in London is lower now than ever 
before. The city is lighted by several gas companies, 
and the charge is from 3s. 3d, (78 cents) to 3s. gd. (go 
cents) per thousand feet. The gas is required to have a 
lighting power of 16 candles when consumed at the rate 
of 60 cubic feet an hour, to be freed from impurities 
in the shape of ammonia and sulphur compounds be- 
yond a certain limited quantity, and to be delivered un 
der a sufficient pressure. 


The Empress bridge, over the Sutlej river in India, 
has recently been dedicated by the Bishop of Lahore, 
and publicly opened for traffic. It is described asa 
magnificent piece of engineering, consisting of 16 spans, 
each 250 feet long, and costing 59 lacs of rupees, o: 
$3,522,000. It completes one of the pfincipal links of 
a vast chain of railway communication now in progress 
of completion. The building of the bridge has con. 
sumed 16 years, and great difficulties have been en- 
countered and surmounted in erecting it. 


Van Diemen’s Land, the largest island to the south 
of Australia, is rapidly becoming noted for the quantity 
and extent of its tin supplies, Four years ago the 
value of its exports of tin and tin ore was $35,000, while 
last year they amounted to nearly $1,500,000. A tin 
mountain on the west coast produces about 25 per cent 
of tin; but the existence of solid seams of the meta! 
traversing the mountains in veins several feet in depth 
and width has been demonstrated. Some nuggets 
weighing several hundred weight each have been found, 
yielding nearly cent per cent of pure metal. 


The public roads of Ireland are absolutely perfect 
Go where you will through the rural districts, and the 
roads are thoroughly turnpiked, thoroughly drained 
and as level asa board. The bridges over the creeks 
and rivers are all of stone. Every road has a sidewalk 
for foot passengers elevated about six inches over the 
main road, and from four to six feet wide. The fences 
on either side are of solid stone masonry to the height 
of four to six feet, upon the top of which are growing 
hedges of hawthorn or furze or grass and wall flowers, 
while the walls inclosing the roads are festooned with 
ivy and wild flowers, producing a charming effect. 


An English engineer has devised a method for gen- 
erating and utilizing highly superheated steam which is 
certainly novel. In a circular furnace is suspended 
one or more, series of hollow spheres connected to one 
pipe, from which the generated gas escapes to an engine 
of special adaptation, and down which passes an interna! 
pipe conveying water to be *“‘ decomposed.” The spheres 
are made very strong, and the inventor claims that the 
“electric” gas produced from evaporated water possess- 
es unlimited expansive force, which has not hitherto 
been made subservient to the willof man; and the 
quantity of fuel needed he declares to be out of all pro- 
portion less than that needed to generate steam for the 
same amount of power. 





GENERAL INTELLIGENCE. 


Ee We solicit and are oe pleased to lish in these 
columns any items of interest thai may be furnished us. 


GAS AND WATER. 


Barrie, Ontario, relies on twenty-five artesian wells 
for its water supply. 





The town of Brandon, Vt., appropriates $40,000 
for new water works. 


An artesian well company has been organized at 
Pekin, Il, with a capital of $10,000. 


Plymouth, Indiana, has an artesian well that has 
been pouring out a volume of water equal to 500 gal- 
lons a minute without cessationor three years. 


The Pittsburgh (Pa.) Chronicle asks, ‘‘ Who are the 
parties in Allegheny who are so deeply interested in the 
scheme to build new water works in that city?” 
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Out of six thousand wells in St. Louis, it is claimed | than another which the authorities of this city could 


the water of five thousand is unfit for use. 


The 18-iich piping for the new water works at Lon- 
don, Ont., which was ordered in England, has recently 
arrived. e 

The Jargest amount of water ever pumped in a sin- 
gle day by the Detroit, Mich., water works, was on the 


17th ult., being something over sixteen million gallons. | 


According to the Indianapolis Sentinel, “ buys 
bathe in the reservoir at New Albany, Ind., and the 
aristocratic citizens of the city find fault with the taste 
of the water.” 

According to the Pittsburgh CAronicle *' a water fam- 
ine is feared at Lancaster, Pa., but the citizens console 


themselves with the conviction that the quantity of beer | electric light, it is understood, will be only $100 a 


is unlimited.” 


Complaints appear in the Montreal papers as to the 
state of the new reservoir on the mountain, which pre- 
sents a lively appearance from a quantity of bull frogs 
in various stages of development. 


The new reservoir to be built at Hartford, Conn., as 
authorized by the last legislature, and for which there 
is an unexpended appropriation of $70,00v, will have a 
capacity of 600,000,000 gallons. The water will pro- 
bably be taken from Farmington river. 


The Detroit Avening News says, “ The men who 
were building the Niles, Mich., water works would like 
to sell out to the city. The city council, however, hav- 
ing no authority to maintain a menagerie, won't buy 
the big elephant.” 


The Indianapolis, Ind., gas company threatened the 
city with a lawsuit for breach of contract, if they were 
no longer given the lighting of the streets, but the com- 
mon council immediately retorted by ordering no more 
gas to be used in the street lamps after August 1. 


The Sullivan, Ind., correspondence of the Terre 


| 


i 


| 


| 


| 
| 
| 








| three places. 


| 


Haute Express says: ‘“ There was some talk of having | 


our town lighted with gasoline, but our excellent town 
board by a vote of three to two decided against it. So 
this ended the gas question. Now let us have water 
works.” 


Kansas City, Mo., expects soon to be lighted with 
natural gas. In various places around the town, people 
who have sunk artesian wells have struck gas veins. 
At Wyandotte, two miles off, there is an abandoned 
salt-bore that for five years has given off 25,000 feet of 
gas a day. 


bestow upon their constituents, it is to furnish them 
with water works,” and that “never was the demand 
more keenly felt than during the present weather.” It 
says their construction is demanded both upon sanitary 
grounds and for purposes of fire protection, and closes 
by urging that they be built “if there is any way by 
which such an end can be accomplished without adding 
materially to the heavy burdens of the tax-payer for 
the next ten or twenty years.” 


The electric light grows steadily in public notice, 
and there is every indication that before long we shall 
really know whether it has a permanent, practical value. 
The New York 7imes is about to introduce the process 
in its composing room. The cost of the gas used there 
is about $500 a month, at present. The cost of the 


month, after the first cost — $1,coo —of fitting up the 
apparatus. This is one of the test applications of the 
light and upon its success will depend a good many in- 
teresting questions, of which one, perhaps, is the pros- 
perity of gas companies. 


regard to the further bonding of the corporation, both 
committees to report at a future meeting which was tc 
be called soon by the President. 


Akron, Ohio, which has a population of about 30,- 
coo and is one of the most important cities of its size 
in the west, in the diversity and products of its manu- 
facturing industries, is discussing the question of water 
works. The city is rather disadvantageously situated 
for works depending upon a surface supply of water, 
except at a large expense for construction, and this fact 
has hitherto deterred the inhabitants from building. 
Some time since E.S. Chesbrough, Esq., of Chicago, 


| furnished the city authorities with three plans for the 


| learn from the Summit County Aeacon, that Mr 


The Terre I[aute, Ind., xfress, of the 30th ult., | 


has the following: ‘‘ Mr. J. H. Briggs, superintendent 
of the water works in this city, has been engaged to 


repare the plans and specifications for the new water | 
a: P I | through a deep stratum of sand and gravel about 20 


works soon to be established in Paris, Ill. Between 
five and six miles of street mains will be laid. The 
pump house will be placed near the edge of the town. 
The bids have not yet been received for the construction 
of the machinery. The water will be drawn from a 
subterranean lake, which has been already opened in 
One of these wells, a patent Dean pump, 
throwing four hundred gallons a minute, was unable 


| 


construction of works, one being at a cost of $535,000 

a second $466,000. and a third $403,000. but these be- 
ing considered too expensive, nothing was done. We 
T.R. 
Scowden, a water works engineer from Cleveland, 
has recently been prospecting for other sources of sup- 
ply than those hitherto considered, and as a result has 
discovered one from which it is stated, an ample sup- 
ply can be furnished and new works constructed at an 
expense of $175,000. At this source, which is much 
nearer the centre of business and the thickly settled 
portion of the town than any yet designated, the water, 
which is exceedingly pure and wholesome, “ percolates 


feet below the surface of the ground and can be made 
available for water works sufficient for a city many 
times Akron's size, by the simple expedient of sinking 
a series of wells, gauged in number and capacity by 


| the amount necessary to meet the demands of consum- 


ers, while another advantage of the proposed site will 
be the fact that near at hand is a fine location for a 


to exhaus’, though the aperture is only six inches in | pumping house and a natural basin which at small ex- 


diameter and partially obstructed.” 


The St. Louis Globe Democrat says regarding the 


“water wasters” in that city “there have been pumped | 


daily since the beginning of warm weather, 28,000,000 
gallons of water, fully one-half of which, it is estimated, 
is wasted by careless users who cannot be made to un- 


could be cleared out and made into a reservoir from 
which the pumps would draw their supply and force 


the water, under stand-pipe head, to the city.” The 
extent of street pipes for distribution, it is stated, is 
proposed at ten miles to commence with, and the sup- 
| ply of water to be provided, under the system of works 
in view, is to be sufficient to furnish each inhabitant of 
Akron, on a computation of 30,000 population, with 


| derstand that the payment of a water license does not | 


license waste. 
patrolling streets and alleys, and when it is found that 
hydrants are left neeedlessly open, the water is prompt- 
ly turned off. Sprinklers are also receiving their share 


of attention, and when people are found watering the | 


| streets by hose without having settled with the col- 


| lector at the rate of ten cents per front foot, they ara | 


| hauled up with a short turn.” 


A manufacturing firm at Ansonia, Conn., have so, 


improved their electric light machines, that they can 
furnish for $1 as much light as can be furnished by gas 
for $25. 

the lights. 


to produce illumination. Since the adoption of carbon 
plates instead of carbon points they need no attention. 


Fora period of ten days, last month, the supply of 
water for Rockford, Ill., was not drawn from the river, 
as usual, owing to its impurity caused by heavy rains 
and the dead fish that floated down. The spring under 


By the blowing out of the lead joints of the cast iron 
pipe laid under Little river in Portland, Maine, last 
month, that city was cut off from its direct supply from 


; Nis] | the lake, which furnishes the city, and obliged to re. 
They illuminate their factory brilliantly with | 


The machines are perfectly automatic in | 
their action, and only require the turning on of power | 


sort tothe reservoir. The first joint blown out undermin- 
ed the pipe causing it to drop down. It was repaired, 
water let on and the same thing occurred at the next 
joint. This was repaired, together with all joints near 
it, water let on and the city was supplied from 2 until 7 


| A. M., when there being compressed air at the quarter 


the water works building furnished the supply during | 


that time. About 800,000 gallons were pumped daily 
into the mains, which is less than the average when 
drawn from the river. 


Judge Ross in giving decision in the Ottawa, Onta- 


turn, where the pipe dips under the river, caused another 
blow-out, actually separating the two ends of the pipe 
some four inches. An air valve was then put on and the 
joints connected up, and the city again fully supplied. 
Another blow-out took place less than two days after- 
wards caused by the settling of the main. It then be- 
came necessary to take out about fifty feet of the main 


| and put down a pile and timber foundation, upon which 


rio, gas company’s assessment appeal, held that the re- | 


torts, purifiers, gas-holders within the building, to- 
gether with the mains in the streets, were real estate, 
and not personal property, as contended by the appel- 


ants, and therefore assessable as part and parcel in con- | 


nection with property assessed. 


A correspondent of the Buffalo, (N. Y.) “xpress, 
who has recently visited the water works reservoir of 
that city, in a communication to that journal expresses 


the main was relaid. 


City Surveyor Geo. A. d'Hemecourt, of New Orleans, 


| according te the Democrat of that city, “ has prepared 


surprise at “ the large quantity of weed which is adher- | 
ing or growing from the walls of the basin, much of it | 
rising from six to ten inches,” and asserts that ‘the! Jand that can be purchased at $200 a square. The sys- 
deleterious vegetable substance must naturally impreg-| tem would require the transfer of the large pumpirg 
nate the wi ter and make it unwholesome and highly | machine of the water works to these reservoirs to pump 
| the water into the supply mains, whilst the smaller ma- 


detrimental to the health of consumers.” 


The Peoria, I1l., newspapers are finding fault, because 
the water mains in that cRy were, when put down, not laid 


properly, nor low enough beneath the surface, to meet | 
future contingeucies of frost, paving, gas mains, etc., it | 


being stated that present paving operations are inter- 


to have “avery distinct recollection of many of the | 


water mains freezing up only a few winters ago, be- 
cause they were not down sufficiently deep.” 


For some time past a sub-committee of the water 
committee of the Allegheny, Pa., city council has had 
in charge the question of the erection of new valve 
chambers. The subject has been thoroughly canvessed 
and it is admitted that new valve chambers are a neces- 
sity, but where the $18,000 to $20,000 required to pro- 
cure the new machinery is to come from, is the puzzling 
question. The question was to come up before the 
general committee, last Monday evening, at their regular 
meeting. 

The Leavenworth, Kansas, Appeal, in an editorial 
upon the subject, says; “if there is one blessing greater 





a plan for supplying the city with se/tded, (not clarified) 
water, which will, if carried out, “be a great improve- 
ment on the water pumped directly from the river. The 
system would consist of nine tanks occupying as many 
squares of ground, and of a capacity sufficient to meet 


the requirements of the city. These tanks would give | 


the water eight days to settle, which is a much longer 
time than is necessary. The tanks might be located in 


the rear of St. Charles avenue, near the upper park, on | 


chine would remain at the head of Richard street to 
feed the reservoirs.” 


The town of Gloversville, N. Y., is in a considerbale 
ferment over what is stated as “ unaccountable extrav- 


t { ter- | agance in the financial ‘management of the scheme for | 
fered with on this account, while the Democrat claims | 


the new village water works,”’ while it is openly hinted 
that all the business between the Board of water com- 
missioners, contractors, and engineer, is not ‘“‘on the 
square” as regards the interests of the tax payers. The 
village was originally bonded in the sum of $80,000 for 
the construction of the works, and lately the water 
commissioners concluded to issue $10,000 more bonds 
“ to complete the work,” fencing the reservoir and lay- 
ing one mile more of pipe, for which the contract was 
awarded some three weeks since for something over 
$8,000. In consequence of this action, a large meet- 
ing of the citizens has recently been held to take action 
in the matter of restraining the Board from expending 
any money for the work, one committee being appoint- 
ed to examine the record of the Board, and another to 
investigate the legality of their action thus far taken in 


A large corps of inspectors is at work | 





| 
| 


j 
| 





a daily average of sixty-six gallons each, while by a sim- 
ple arrangement peculiar to the plan of works intended 
provision can be made to increase the pumping capacity 
of the works to meet the requirements of £0,090 inhat 
tants when needed. 


We made a brief mention, in our last week's issue, 
of the fact that the New York city officials were en- 
gaged in making an examination of the topographical 
features of the country along the Housatonic river, in 
the adjoining state of Connecticut, with a view of draw. 
ing an increased water supply from that river for the 
use of New York. For some weeks past a party of 
surveycrs in the employ of the Department of Public 
Works has been engaged in making a minute explora- 
tion of the country bordering on and west of the middle 
portion of the river — their object being to find what 
course should be adopted in putting up works for con- 
ducting the water from the river to Croton Lake,—and 
Mr. Allan Campbell, the Commissioner of Public 
Works, together with Mr. J. G. Campbell, Chief Engi- 
neer of the same Department, have recently returned 
from an eight days survey made for the same purpose. 


We find in the report of an interview between the rep-. 


resentative of one of the New York dailies, and 
the Commissioner, that the latter gentleman is sat- 
isfied that the proper place for the city to look for 
an additional supply is the Housatonic, and that there 
are three different lines or ways in which this can be 
done. The first line starts from the neighborhood of 
Falls Village, sixty-seven miles from Bridgeport, which 
is near the mouth of the river, and eighty miles from 
New York. By this plan a short canal is to be run to 
the village of Sharon, there to connect with a brook 
through which the water can be carried to a Jevel, from 
which a canal running direct to the Croton, at Pawling, 
Dutchcss county, can be cut, and thence sent down to the 
lake. The second plan is to begin a canal near Corn- 
wall, Conn., which is on the river, and run it through 
the gap made by Three-Mile river, to the head of Cro- 
ton Lake, a distance of twenty-five miles. The third 
project is to begin operations at the gap on the Housa- 
tonic a distance of ten miles from the Croton and pump 
the water to a sufficient height, from which a canal may 
be run to Croton Lake. Which of the three plans may 


| be ultimately selected, will not be known until the sur- 


veying party referred to complete their work, which will 
probably be about the first of October next, when the 
Commissioner will make a report to the Mayor regard- 
ing it. It is stated by the Commissioner that a new 
aqueduct will be required to bring it to the city, as the 
present aqueduct is filled with water from the Croton 
and the storage reservoirs, and that with this increased 
volume of water there would be a supply sufficiently 
ample for a city of 3,000,000 inhabitants. The most 
serious question in connection with the matter is the 
one of cost, it being estimated by Mr. Campbell that 
the improvements that would be necessary for the in- 
troduction of water from the Housatonic, together with 
the construction of a new aqueduct, would cost not less 
than $15,000,000, in view of which, and the present 
financial condition of the city, it is considered hardly 
possible that work could be started in less than five 
years from now, by which time it is hoped the city may 
be financially abl: to meet the expense. 
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BRIDGES. 

It is stated that the Rome, N. 
decided to soon advertise for proposals for an iron 
bridge in that city, at a probable cost of about $1,000. 


Contracts for building forty iron bridges on the Chili 


Y. city council have | creased from 8,000 to 30,000. 


ENGINEERING NEWS. 





: . . . . | 
| within two years. Since 1870 the population has in- | 


| The discovery of rich placer deposits in the gold | 
bearing streams of Arizona is turning a lively tide of | 


| immigration to that promising territory. 


& Southern Railroad are said to have been secured from | 


the Chilian government by American manufacturers, 


The Pacific Bridge Co., of Sin Francisco, has con- 
tracted to build a bridge with double roadway over the 
Salinas River, at Castroville, Cal. The price is $19,300, 
and the bridge is paid for by Monterey county. 


The contract for the superstructure of the Eighteenth 
street viaduct, in this city, was awarded on the 3d inst., 
to the Keystone Bridge Company, of Pittsburgh, Pa., 
for $11.194. The bids for this work were received last 
April, but the award has been deferred for various rea- 
sons. The contract for the sub-structure was awarded 
to Thomas Clowry for $14,037. The work is to be com- 
pleted by December Ist. © 


A joint meeting of the committee on railroads and | 


bridges, and that on streets, was held in New Haven, 


Conn., on the Ist inst., to discuss an order for a bridge | 


over the New York, New Haven and Hartford railroad 
company’s track, at Lamberton street, the :ailroad com- 
pany having agreed to build the bridge if the city would 
join them, It was voted to recommend the construction 
of an iron bridge, which it is stated will be about one 
hundred feet long and sixty-six feet wide. 


The construction of the North Shore Railway bridge 


over the River des Milles Isles at Terrebonne, ‘in the | 


Province of Quebec, has recently been commenced. 
The new bridge will be thirty feet above low water, and 


six hundred feet in length, consisting of four spans of | 


one hundred and fifty feet each. It is expected the en- 
tire work will be completed within two months. The 
bridge is the point of divergence of the five different 
routes laid down for the continuance 
Shore line into Montreal, which have yet to be decided 
between by the Canadian Government. 





RIVERS, HARBOBS, Etc. 
The dredging steamer, Henry Burden, which for sev- 


eral seasons has been engaged at work in the Savannah | 


river, has been ordered to Jacksonville, Fla., to dredge 
the St. John’s river bar, 

We learn by the Dubuque, Iowa, Z7mes, that “a 
party of Government engineers are surveying the Miss- 


issippi river at Sabula, with a view of closing up the | 


sloughs by throwing water into the main channel, being 
a sort of Eads experiment.” 


The Memphis Avalanche takes exception to the | 


statement of Captain Eads that the channel through the 
jetties is now “almost as good as the entrance to New 
York harbor.” It says: ‘* The channel at the en- 
trance to New York harbor is 30 feet. At the jetties 
the official reports show that 21 feet cannot be depend- 
ed on. 


The work of cutting willows to make mattresses for 


of the North | 


the protection of the caving banks of the Mississippi | 
river, above Memphis has commenced by Major Ben- | 


yaurd, of the U.S. Engineer corps, 
appropriated $46,000 for the purpose. The principal 
upon which the mattresses will be laid is very similar 
to that under which Eads’ jetties were constructed at 
the mouth of South pass. 


The contract for the construction of the Quebec 
graving dock, was awarded on the 22d ult. by the Que- 
bec Harbor commissioners, afier approval by the gov- 
ernment, to Larkin, Connally & Co., of St. Catharines, 
Ont., at a sum stated to be about $350,000. It is said 
that this award is $72,000 less than the amount of the 
tender recommended originally by the commissioners 
and rejected by the premier. As a consequence of this 
award, Charlebois, Shanly & Co., have taken an action 
against the Harbor commissioners for $65.000 damages 
because the contract was not awarded to them. 


We learn by the Montreal //era/d, that the recent 
annual inspection by the Harbor commissioners of that 
city comprised ™‘ the important public works in progress 
for the deepening of Lake St. Peter and other points of 
the St. Lawrence channel, notably at Cape St. Charles, 
where the Grondine shoal of solid shale has been in 
process of removal during the last four years and where 
over 33,000 cubic feet of this rock or about three feet 
in depth have been cun away at a cost of $60,000— at 
Cape Roche where dredges are engaged in cutting a 
straight channel, 300 yards wide and 22 feet deep, 
through a shoal which stretches three-quarters of a 
mile into the river -—-and, finally in Lake St. Peter, 
where similar operations are proceeding to deepen the 
old 20 feet channel to 22 feet.” 





MINING. 
A newly discovered mine in South Mountain, near 
Monterey, Franklin county, Pa., is said to contain by 
far the richest copper ore yet discovered in the State. 


Specimens of the newly discovered salt vein in 
Wyoming county, N. Y., have been analyzed and pro- 
nounced pure rock salt. The discovery is one of great 
importance to the country, as the deposit is apparently 
very extensive. 


McKean county, Pa., now produces one-third of the 
petroleum of the country, having risen to that figure 


The last Congress | 


| therein. 


| careful analysis of specimens of coal from various parts 


| average heating powers, and were also well adapted for 
| the manufacture of iron and gas. 


They have recently been finding coal near Akron, 
Ohio, forty feet below the surface. The vein is four 
feet thick, and is believed to underlie 400 or 500 acres. 


Alaska is reported to abound in silver and gold mines, 
and experienced miners predict that the territory will 
eventually yield more precious metals than both Cali- 
fornia and Nevada. 


The Virginia City Znterprise gives the yield of mines 
to July 2 as $150,000,000 in gold and silver. This is 
the product of the California and Consolidated Virginia. 
This enormous sum has been taken from a spot eight 
— feet long, and from sixty to three hundred feet | 
wide, 


A newspaper paragraph, which is going the rounds, 


| states that Patagonia is destined to become very impor- 


tant in consequence of the recent discovery of gold 
From the Cordilleras to the Atlantic, from 
the Santa Cruz to Terra del Fuego, the country teems 
with gold. 


According to the Springfield Republican, “New 
arrangements have been made for working the Cheshire, 
Mass., copper mines, and $75,000 will be spent in the 
|equipment. The ore is said to be very rich, and the 
enthusiastic superintendent says that the time will come 
| when 50,000 miners will be at work on the hills in the | 
vicinity.” 

The population of Leadville. Col., is now four thou- 
sand, which has wholly come in since February Jast. 
| The arrivals are now forty or fifty a day. There is no 
| ‘‘let up” to the mining excitement, and many predict 
that Leadville will soon be the second city of Colorado. 
The situation of the town is fine, but so high that cold 
nights and frosts are common in midsummer. 


In a pamphlet recently published by W. D. Rudy, of 
the Illinois Industrial University, et Champaign, Llli- 
nois, it is stated that the coal area of the State of I) li- 
| nois may be safely estimated, in round numbzers, at about 
35,000 square miles —an area three times as large as 
the coal areas of Pennsylvania or Ohio, and constitut- 
| ing one-fifth of the productive coal fields of the United 
| States, not including what are termed the lignite basins 
of the;western territories. The coal measures of IlIli- | 
| nois attain an aggregate thickness of 1400 feet, and | 
may be divided into upper and lower measures _ the | 
latter of which, as a rule, contain the better coal, A 





of the State showed that many of them possessed good 
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A PracticaL ADOPTION OF THE METRIC Sys- | 


eM.—The Boston & Providence R. R. have recent- 
ly set granite posts along both sides of their road, 
indicating the distance to its termini. The posts 
are placed two kilometers apart. The distances are 


marked in kilometers, followed by other figures | 


giving the equivalent miles and decimals, those 
5 

indicating kilometers being the most conspicuous. 
The B. & P. R. R. are to be commended for their 


foresight in this matter. The stones are of a very | 


permanent character and will remain long after the 
kilometer has become the customary unit for meas- 
uring distance. It is to be hoped that this example 
will be followed throughout the country. 





A New CoverInG FoR STEAM Pires to PRE- 
veNT ConDENSATION.—M. Degremont, of the Paris 
Society of Civil Engineers, has invented a covering 
for steam pipes which seems to offer certain advan- 
tages of economy and simplicity. Strips of wood 
are sawed out, shaped, in cross-section, like the 
youssoirs of an arch. These are fastened on their 
wider sides to cotton duck or other stout cloth, and 
the pipe is covered with the combination so formed, 
the wooden strips next the pipe. The joint is made 
by a separate strip of wood, screwed on as a lap- 
plate and fastened to the strips each side of the 
joint. To prevent the wood from charring, or 
from getting on fire, (if some persistent advocates 
of the theory that steam pipes will set wood on 
fire, are to be believed), little screw-heads or brads 
project at intervals from the inner face of the strips 
of wood, and this causes a layer of air to interpose 
between the steam-pipe and the wood. By the 
exercise of a little mechanical ingenuity and imi- 
tation of stove-pipe joints, a covering of this sort 
may be put around a curved pipe. The cost of this 
covering is claimed to be less than a quarter part 
of that of a covering of mortar, reckoning the cost 
of renewals of the latter.— Annales du Genie Civile. 





LEAKAGE OF WATER-Marns in Cirres. — The 
question of how much water is wasted through 
leakage in the main-pipes and the house connec- 
tions in cities is agitated occasionally, but is one 
that is usually difficult of exact determination. 
New light has been recently thrown on the subject 
in Germany, by the experience of the city of Wies- 
baden. Engineer Muchall, of the Wiesbaden wa- 
ter works, having succeeded in applying water-me- 
ters to all the water-takers, the city set about meas- 
uring the leakage which still remained. It ap- 
peared that one per cent. of the day consumption 
passed through the pipes per hour between mid- 
night and 3 a.m. Subtracting the estimated 
consumption for that time, there still remained 14 
per cent. unaccounted for, or a leakage of 12 per 
cent. of the consumption in 24 hours. Upon which 
most careful search was made by means of delicate 
pressure-gauges and other well known means to 
find all leaks, and the leakage was reduced to 6 
per cent. for a short space of time, but this repre- 
sents the minimum of leakage that was attainable. 
As with us, the leaden house connections were 
responsible for the greater portion of this waste. 
Since then, 1875, wrought iron pipes, dipped in 
coal-pitch varnish, and tested up to 300 Ibs. per 
square inch, have been prescribed in place of lead 


pipes for house connection and have given satis- 
faction. 








THE HEMPSTEAD RESERVOIR, BROOK- 
LYN, NEW YORK. 

The history of the unfinished reservoir in Brook- 
lyn, N. Y., has recently received considerable atten- 
tion from the press of that city and New York, on 
account of a decision lately rendered by the judges 
of the city court, in the case of Kingsley and 
Keeney, the contractors for its construction, against 
the city of Brooklyn. The case which is one that 


~J 


ENGINEERING NEWS. 


possesses interest, not only in a local sense, but to | if it could be shown that the contractors had per 
engineers and contractors generally, we, as briefly | formed all the work charged for, they would not even 
as possible, give the salient points of. Over | then be entitled to the judgment ~—~ because of the 
twenty years ago the city of Brooklyn en‘ered into | provisions of the statute, which has the same effect 
a contract for the construction of the “ Ridgewood” | as the statute of limitations in. bar of a judgment 
water works, the supply being taken from the against a private party. The judgment, of two of 
ponds and streams of Long Island, extending from the three judges of the city court, just rendered, 
Jamaica on the west to very nearly the village of | atiirms that of the referees, while the third dissents 
Hempstead on the east, the overflow of these ponds | from the opinion on the ground that the statute of 
and streams being collected in a distributing reser- | limitations on the power of the city’s agents is in 
voir located on Ridgewood Hill, near East New | the way of any claim in equity the contractors may 
York. These works were constructed at a cost in| have established. On this point of law the case 
round numbers of six millions of dollars, the mini- | will go finally to the Court of Appeals for settl 


mum supply of water furnished being twenty mil- | ment 


lion gallons daily. At this time the population of 
Brooklyn, was a little over 200,000. By 1870 the 
population had reached 400,000, and before that 
time the daily consumption had about reached the 
maximum supply. Temporary devices were re 


STREET PAVEMENTS FOR HEAVY TRAF 
FIC, 


A correspondent sends us the following 
} j The v: , Pa oo foundatio? ‘or stree ‘ 
sorted to, to increase the supply, but a large and | The value of a good , pare wae eeeee pee 
” 2 } ments was well known to the ancient Romans. The 
| substructure of some of their highways, which 
have remained in existence to the present day, that 
} 


permanent increase was seen to be necessary, and 
in 1869, two plans to ensure an additional supply 
were submitted to the Chief Engineer of the City 
Works Department — Col. Adams—and Jas. P. | 
Kirkwood, C. E., the eminent hydraulic engineer, 
since deceased, under whose supervision the Ridge- 
wood works had been constructed. One contem- 


is, between 1500 and 2000 years, measure several 
feet in thickness, and were evidently laid with the 
greatest care as to quality of material and work 
manship. Where they erred, generally, was in the 
nature of the topmost course, which was composed 
of large flag-stones. This undoubtedly made a 
good road at first, but was liable to wear into ruts, 
which could not be mended without great expense 
and without practically re-building the whole road 
surface. 

In this degenerate age, the outside is too often 
everything, and too little attention is paid toa 
proper construction of the hidden road-foundation ; 
but the following description of how one of the 
Liverpool dock streets (North John street) was re 
cently paved, will show that heavy traffic to-day 
may economically be provided for with no less 
care than was given it a couple of thousand years 
ago. The sub-grade being placed about 14 or 16 
inches below top of pavement and smoothly level 
ed, a layer of larger stone chips is spread over it, 
is wetted down, and covered with a coat of mortar, 
six parts sand to one of cement, mixed with only 
enough water to thoroughly moisten it. On this is 
spread wet macadam and leveled off with iron rakes 
so as to be well imbedded in the mortar. The whole 
surface is then beaten down with flat, heavy shov- 
els, after the manner generally of faying built-up 
concrete work. Then another layer of the moist 
mortar, then wet macadam, and this layer is beaten 
down. The process is continued in this way until 
within about an inch or less below the under side 
of the paving. This is filled up with the mortar 
only and beaten down like the rest. The process 
of concreting, just described, is done in patches 
across the width of the street between curbs about 
24 feet and measuring about 16 feet fore and aft; 
the ends being temporarily sustained against plank 
partitions. This layer of concrete is carefully pro- 
tected until perfectly hard, no walking over it be- 
ing allowed, except on planks laid for that purpose. 
It is also sheltered from the rain by tarpaulins dur- 
ing the first two days after finishing. The paving 
is put on eighteen days after, and presents no nov 
elties, unless it be that the ramming, as might be 
expected, is done very lightly, and the seams are 
filled up with asphuit. 

If western cities could try a foundation for their 
wood paving such as has just been described, and 
which may be built of any kind of stone, it is rea- 
sonable to believe that it would be found a measure 
of economy on all heavily traveled streets. Wood 
pavements, when laid on bridges, are seemingly 
endowed with entirely different characteristics 
from those exhibited by the wood pavements of 
the streets. They wear off evenly, do not rot (espe- 
cially if the wood is Burnettized, Kyanized, Creo- 
soted, Thylmanyized, etc., etc.,) and last very much 
longer than ordinarily. And it would seem to 
stand to reason that the cause of this superior be- 
havior on their part is the perfect foundation which 
a bridge flooring gives them. A concrete sub 
structure laid in the streets would serve equally 
well, and may be expected to give some needed 


| 
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plated the extension of the main conduit eastward 
and the placing under contribution, and purchase by 
the city, of ether ponds and streams, to ensure a sup- 
ply of 40 million gallons daily; the other, the con- 
struction of a storage reservoir in Hempstead Val- 
ley, to hold one thousand million gallons of water 
and to cost according to the estimates made by Mr. 
Kirkwood $1,400,000, for the purpose of husband- 
ing the waters of the ponds and streams already 
under contribution, the supply from which, at cer- 
tain seasons was greatly in excess of the capacity 
of the main conduit and was allowed to run to 
waste. The latter plan was the more economical 
and the Engineers recommended it as the best. 
In 1871 a legislative act was passed authorizing 
the old water board and commissioners of sewerage 
to construct the reservoir, and furnish an increased 
supply of water, at a total cost not to exceed 
$1,400,000. Estimates for the construction of the 
reservoir were received from half a dozen of 
the largest contracting firms, and the con- 
tract was awarded to Kingsley and Keeney, 
after the modification by them of their price for 
excavation, which was charged for in their bid at a 
price considerably in excess of Mr. Kirkwood’s es- 
timate of what would be a fair price. The work 
was proceeded with until the bill of the contractors 
amounted to $1,261,937.69, of which they had 
been paid on account $1,094,137.92. At this junc- 
ture the Mayor, in behalf of the city, alleging that 
the appropriation made for the work had been 
exhausted, and upon various charges of fraud in 
the inception and progress of the work, obtained 
through process of law, the possession of the work. 
The contractors then brought suit against the city 
in the sum of $167,799.77, the balance claimed as 
due on the work so fardone by them. This claim, 
by consent of the court, was sent before three ref- 
erees, all of whom were men of “ exceptionally 
good repute as citizens and lawyers.” They found 
that the allegations of fraud and collusion had not 
been made good; that the claim of the contractors 
had been established to the full amount named, 
$167,799.77, but that as that amount would make 
the cost of the work exceed the appropriation, 
their claim in law was good to the amount of $107,- 
000, while in equity their claim to the full amount | v4 | Pree picitmersen 
: : relief to the weary cart-horse, his owners and tax 
was established. Both sides appealed from the | payers in general. On the other hand, it would 
judgment of the referees, to the general term of | not do to lay such a concrete foundation in any 
the city court,— the contractors because they had | but old and established streets, where there is small 
not been awarded the full amount of their claim, | chance of being obliged to dig it up for purposes 
‘ od | of gas, water, or sewer repairs, or extensions. The 
on the ground that the appropriation had not been | yxroblem in such cases seems to be, to get a solid 
exhausted; the counsel for the city on the ground 
that the appropriation had been exhausted, and even | put down again. 





















foundation, and yet one that is easily taken up and 
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PUMPING ENGINES. 


Our Plate, this week, represents the principal 
types of pumping engines in use in Europe and 
It is Plate No.8 of Hum- 
ber’s Water Supply, and our main purpose in 


some in this country. 


sending it to our readers this week, is to give them 
not only a valuable illustration of pumping ma- 
chinery, but to let them see the class of work that 
we are furnishing to the subscribers to Humber’s 
Treatise. There are fifty of these double-page 
plates to be printed, of which ten are already com- 
plete. The paper on which the plate sent out this 


week is printed is 50tbs to the ream, while that | 


which is sent with the book is 100 tbs, and is speci- 
ally prepared “ Plate” paper. We think the 
drawing will bear inspection. 
The description of the engines given in the Plate 
constitutes Chapter XI., of Humber’s Treatise, and 
is quite too lengthy to bepublished in ENGINEERING 
News. We may state here, that we are delivering 
No. 2 of “ Humber” this week, and expect No. 3 
to be ready within the next three weeks. Parties 
who wish to obtain this rare book, at the lowest 
price that it will ever be sold for anywhere, should 


make no delay in subscribing. 


THE LATE WM. H. CLARKE, C. E. 

A largely attended meeting of the city officials, 
employees, and friends of the late Assistant Engi- 
neer of this city, Wa. H. Clarke, was held in the 
rooms of the Sewerage Department of the city, on 
the afternoon of the 7th inst., to take action with 
reference to his death. E. 8. Chesbrough, Esq., 
the City Engineer, called the meeting to order and 
nominated His Honor, Mayor Heath, as chairman. 

Mr. A. H. Burley, a former member of the De- 
partment of Public Works, paid a high tribute to 
the memory of the deceased, saying that he had 
left an enduring monument in the sewerage system 
of the city, and that during his twenty-three years’ 
connection with the City Government, not a word 
had been said against his integrity; and upon his 
motion, a committee of six were appointed to draft 
resolutions, 

Mr. Chesbrough, in a few eloquent and suitable 
remarks bore testimony to the excellent character 
and ability of the deceased, the success of the lake 
tunnel being in great measure due to his efforts; 
after which the committee reported the following 
resolutions : 

Wuereas, It has pleased Divine Providence to 
remove from our midst William H. Clarke, late 
First Assistant Engineer; therefore, 

Resolved, That we recognize in the sudden death 
of our late honored associate in the public service 
the hand of a just and merciful God, and bow in 
humble submission to the will of Him who has 
consigned one to a peaceful, happy and quiet re- 
pose, whose life has been full of labor and unrest, 
always burdened with the great responsibility 
placed upon him, ever anxious to perform his whole 
duty and secure to the public their highest and 
best interests, forgetting at all times his own com- 
fort and ease, making his official duties first and 
paramount to all else. After being in the service 
of the city for upwards of twenty-three years, and 
during fifteen years of the time in full charge of 
its sewerage system, he has, through his devotion, 
energy, and skill, brought this important work to 
its present state of completeness, proving himself 
equal in every particular to his difficult task. 

This Department realizes that it has sustained by 
the decease of Mr. Clarke an irrepafable loss, and 
regrets with deep sorrow that death has torn asun- 
der the tender relations of family and friends, and 
deprived the city of the wise and just counsels of 
one who has transmitted to his family a record ot 


rare and superior excellence, and to those who knew | 


him an example worthy of imitation. 

Resolved That the members of this Department 
tender the bereaved family their heartfelt sympathy 
in their great affliction, and trust that our loving, 
Heavenly Father may vouchsafe to them the con- 
solations of His grace. 

Resolved, That the Secretary of this Department 
be requested to place these resolutions upon the 
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records, and that a copy of them be forwarded to | 


| 

| 

| . ° > 

| the family of the ce ceased. 

| After remarks in eulogy of the deceased by D. 
' 


C. Cregier, Chief Engineer of the Water Works, | 


ftedmond Prindiville, ex-member of the Board of 
Public Works, and other well-known citizens, the 
resolutions were adopted, 

All the city hall offices were closed at two o'clock, 
Pp. M., on the 8th inst. out of respect to his memory, 


| the funeral services occurring at four o'clock, Pp. M. 
| the same day at Unity church, of which Mr. Clarke 
was a member and one of the founders. In the ab- 
Rev. Brooke Hereford, of the church of the Mes- 
| stah, delivered a short funeral address, in which 
he highly eulogized the deceased, saying he was 
identified with the city in the same department 
since a time when Chicago was nothing more than 


an overgrown village,and had been connected with 
all the gigantic enterprises in civil engineering 





which had converted Chicago from a piece of 
swamp land into one of the best sewered cities in 
America, and that there were few men who had 
lived so thoroughly honest and moral a life. The 
funeral services were largely attended and included 
representatives from all the City Departments, as 
well as a large number of laborers employed in the 
Sewerage Department. 

In this connection we give space to the follow- 
ing from a correspondent of the Hvening Journal, 
and the truthfulness and justice of which we, with 
professional pride, heartily endorse: 

“To William H. Clarke and such as he does 
Chicago owe the engineering triumphs which have 
given her a noted place in the scientific world. The 
bold conception and exact execution of our great 
water system, with its artificial island far out in 
the stormy lake, and its four miles of sub-aqueous 
and six miles of subterranean tunnels, have all 
taken place within our own memories and under 
our own eyes. They are the splendid achievements 
of an engineering department which has always 
held a most distinguished and dignified place in 
onr city annals, removed from party politics and 
free from any taint or suspicion of corruption. Mr. 
Clarke, and others who might be named were they 
not still alive and serving us in their unobtrusive 
sphere, have given that department its character 
and standing, and the mere fact of their continu- 
ance in service through all the storms and wrecks 
of politics and finance, is a bright spot in the his- 
tory of Chicago.” 





AMERICAN SOCIETY OF CIVIL ENGINEERS. 


Additions, changes and corrections in the mem- 
bership of the American Society of Civil Engineers, 
for the month of April, 1878. 

Additions.—Members.—Charles E. Billin, admit- 
ted as junior, April 5, 1876, Ast. Eng. Geologi- 
cal Survey of Penn., 4039 Locust st., Philadelphia, 
Pa.; O. L. Glover, resident engineer, Oroya Rail- 
road, Lima, Peru ; Bentley D. Hasell, 317 Broad- 
way, N. Y.; Samuel L. James, New Orleans Pacific 
R. R., 159 Common st., New Orleans, La.; Marvin 
W. Kingsley, As’t Eng. Water Works, 354 Superior 
st., Cleveland, O.; David N. Melvin, Supt. Ameri- 
can Linoleum Mnfg Co., New Springville, Rich- 
mond Co., N. Y.; Thomas Rodd, Pennsylvania Co., 
Pittsburgh, Pa. 

Associate —Edward R. Andrews, 10 Warren st., 
Past es 

Changes and Corrections —Members.—Thayer 8. 
Abert, U.S. Civil Engineer, 1907 Penn. ave.,Wash- 
ington, D. C.; H. Bissell, Master Maintenance of 
Way, Eastern R. R., Salem, Mass.; O. Chanute, 
Ast Genl. Supt. and Chief Engineer, New York, 
Lake Erie & Western R R., 187 West st., New York; 
Stephen Chester, room 6, 239 Broadway, New 
York; John B. Duncklee, 1907 Penn. ave., Wash- 
ington, D. C.; Bryant Godwin, 19 East Thirty- 
seventh street, New York; G. Thomas Hall, Charl- 
ton, Saratoga Co., N. Y.; Robert L. Harris, Chief 
Engineer, Canada Central Extension R.R., Pem- 
broke, Ontario, Canada; William A. Haven, Chief 
Engineer, Brattleboro, Whitehall R. R., Brattleboro, 
Vt.; J. A. Latcha, Coldwater, Mich.; Niles Meri- 
wether, Chief Eng., Natchez, Jackson & Columbus 
R. R., Fayette, Jefferson Co., Miss.; Foster Morss, 
Engineer for Contractors, Shenandoah Valley R.R., 
Charieston, Jefferson Co., West Va.; George H. 
Norman, Newport, R. 1.; LaFayette Olney, 33 
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Niagara st., Buffalo, N. Y.; F. H. Smith, Eng. and 
Supt., Baltimore Bridge Co., 18 German st., Balti 
more, Md.; Arthur 8. C. Wurtele, D. & H.C. Co. 
19 Jay st., Albany, N. Y. , 

Associates.—Henry G, Prout, care of Railroad 
Gazette, 78 Broadway, N. Y.; Charles D. Watkins, 


| 118 East 115th st., New York. 


} 





Juniors.—John C. Bland, 265 South Fourth st., 
Philadelphia, Pa.; William H. Burr, Pawling ave., 
Troy, N. Y.; Edmund Hayes, 11 Kremlin Hal! 
Buffalo, N. Y.; L. M. Johnson, Genl. Mang. Cairo 


| & St. Louis R. R., 520 Walnut st., St. Louis, Mo.: 


Jos. O. Osgood, Milton Mass.; 8. Whinery, Civil 
Engineer, Georgia ave., head of Sixth st., Chatta 


|nooga, Tenn.; Frank W. Whitlock, East River 
sence in Europe of the pastor, Rev. Robert Collyer, | as — 


Bridge, New York. 

Fellow._Edward W. Coit, 261 South Fourth st. 
Philadelphia, Pa. 

Deceased.-C.. Ridgely Schott, member. 





THE DRAINAGE OF LAKE FUCINO, ITALY.* 





(Concluded from page 251) 


Auxiliary Collectors. — The auxiliary collectors are 
designed to conduct the water from torrents, rivers 
and other sources in the neighboring slopes., in ordinary 
cases to the principal collector, on extraordinary occa- 
sions to the central basin. The most important water. 
course is the Giovenco, running down from the northeast, 
and meeting the drained area on the east side. The 
principal branch of this stream discharges into the outer 
“belt” collector and the canal passing round the north 
and west side of the central basin. ‘Taking the outer 
belt the water passes north-westerly, and a little west 
of north of the centre of the central basin, meets the 
water passing down from the torrent La Foce, and also 
that from other water courses coming from the west- 
ward along the continuations of the outer canal, From 
the above point of junction, a canal passes south to the 
central basin where it unites with the common trunk 
canal above mentioned. The capacities of the above 
collectors are as follows: The outer belt canal dis- 
charging the two streams from the east and from the 
west, and meeting at the torrent La Foce, have each a 
capacity of 25 cubic metres per second; the short 
length of water course from the La Foce to the outer 
belt, is equal to 1¢ cubic metres per second, while the 
canal leading from the junction to the trunk at the cen- 
tral basin, has a possible discharge of 75 cubic metres 
per second, The trunk canal around the central basin 
is capable of carrying 100 cubic metres per second. A 
second branch of the Gzovenco, meeting the boundary 
of the system a little south of the one already de- 
scribed, discharges into an outer “ belt” collector, pass- 
ing round by the south, and of a capacity of 27 cubic 
metres per second. This meets the other stream bring- 
ing the water from Mont. Salviano, (capacity 13 cubic 
metres) at a point a little west of the central basin, 
while a canal passing due north, of 40 cubic metres 
discharge, empties into the trunk canal which, traversing 
a southwesterly corner of the central basin, joins the 
central “collector” in the central basin at a point imme- 
diately opposite that at which the trunk from the north 
By the aid of barriers or dams at this point, 
the waters of either of the canals of the northern 


connects. 


or southern systems can be diverted either into the cen- 
tral “collector” or the central basin. Likeall the other 
barriers, they were constructed of stop planks, fitted in 
grooves cut into masonry piers. 

While serving to control the waters of the rivers and 
torrents, the system of collectors is equally convenient 
for the irrigation of the drained lands. It will bring 
about as remarkable an agricultural transformation at 
Lake Fucino as Venturi and his successors have ac- 
complished in the Tuscany plein of a Chiana, which, 
from vast swamps have become, by a combination of 
irrigation and drainage canals, a rich pastoral coun- 
try. It is even possible to obtain a motive force from 
the water of the collectors. Notably in the southern 
system, the outer belt collector coming from the west, 
is established without a bottom grade. By a simple ar- 
rangement of the existing ditches the waters from the 
torrent Giovenco could be made to enter the ‘“‘central 
collector” about midway between the western boundary 
of the central basin and the limits of the drained area. 
At this point a fall of 5 metres could be obtained. An 
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analogous result would be obtained on the northern sys- | ing from 425 francs per hectare to 1700. An upward 


tem of establishing a special canal, the same to dis- 
charge into the central collector at the point indicated 
above for the southern system. 


Works about the Torrents.— Above the outlets into 


the several *‘ collectors,” the torrents have been the ob- 
ject of some very important improvements and modifi- 


cations. In order to avoid the disastrous effects of | 


scouring or excavating alter storms or showers, the 
grades of the beds have been re-arranged and a num- 
ber of masonry sills forming werrs constructed in each 
torrent giving a series of inclined planes with very easy 
grades. The rectification of the Giovenco, covered a 


length of 869 metres, and included 5 werrs, of a height | 


varying from 1 to 2 metres, and 5 inclined planes. The 
banks of torrents have generally been furnished, in 
their lower courses, with facine or basketwork, which 
prevents the destruction of banks and the consequent 
“silting up” of the collecting canals. 

Roads. — The drained lake imperiously demanded 
for its agricultural transformation, the creation of a sys- 
tem of public highways. Roads have been established 
between the dramage ditches, which, being 1 kilometre 
apart, leaves the road 500 metres from each ditch. The 
roads thus form a system whose lines are 1 kilometre 
from each other. This system is completed by the belt | 
roads, which follow, on the one hand the exterior peri- 
meter of the lacustrine basin, and on the other the 
dike around the central basin. All the roads are 
planted with trees. 

Resume of works executed in reclaimed area.—In 
summing up, the drained lake includes an area of 15,- 
775 hectares, of which 14,175 hectares is the property | 
of Prince Torlonia, and 1600 hectares are all aban- | 
doned to the villages and surrounding peasantry. Over 
this area, there have been established 100,081 metres of 
canals; 648,800 metres of ditches ; 210,409 metres of 
roads; this gives per hectare, 7.™o6 of canal, 45.™77 
of ditch and 14.™84 of road. 

Execution of the Works.—The works executed | 
about the lacustrine perimeter have not generally offer- | 
ed anything of interest more than their multiplicity and | 
development. Four or five thousand workmen were 
constantly employed, during the latter years, about 


these auxiliary works. We will only notice the exca- | 


vation of the “ central collector” executed, for the most 
part, under water during the progress of the conduit 
and the works about its head. A large steam dredge 
raised 2,256,000 cube meters of excavation This 


dredge which was carefully studied by the engineer M. 


Brisse, has worked with regularity and precision very | 


satisfactorily. 

5. Results and expense.— To reach final success and 
create a system protected from all ordinary vicissitudes, 
considerable outlay must be expected. The cost of 
the undertaking had reached, in 1876, over 43 millions 
of francs: 

Works (proper) of drainage ....... 24,103,994 francs. 
Works accessory, (ditches, buildings, 

planting, legal expenses, etc.).... 14.442,603 ‘' 

Genera] and sundry charges........ 4,590,612 “ 


Total......ee.006 43,137,209 francs. 

These figures show an outlay of 3,043 francs per 

hectare. The total cost of the enterprise, when “the 

general work terminated, attained, in round numbers, 
the sum of 50 millions of francs. 


Results—But one must not forget that the drainage | 


of lake Fucino was, above all, a work of public utility; 


it must prevent the periodical inundations which deso- | 


lated the country; at the same tiie, it creates a large 
area of arable land in an abrupt sterile locality. 
This double result, more humanitarian than finan- 
cial, has been incontestably attained with full suc- 
cess. The conduit, with its reservoir, assumes a 
perpetual drainage of the lake. The drained surface 
isan excellent arable land composed of particles of 
lime and clay, — taken from the flanks of the neigh- 
boring mountains, — numerous organic remains, from 
the fascines, abundantly employed by the fisher 
men of other days to form baskets or traps for fish. 
If the leasing or sale of a domain of more than 14,- 
000 hectares, in a country which had not a road in 
1854, is a work of long time; if one must wait many 
years to arrive at complete agricultural transformation ; 
the happy influence of the reclamation is felt to-day. 
The adjoining lands have quadrupled in value, amount- 


tendency of the same kind has been manifested in the 
more remote districts which have profited by the gen. 
}eral amelioration of the country. The district of 
Avezzano has gained in good land, by the drainage 
about one tenth of its total area which is 170,751 hee 
tares, 

Such results of an evident general interest, must 
strike the more forcibly, when it is reflected that they 
were obtained at the risk of a single individual and not 
at that of the State or public administration rhe 
Neapolitan Government, the first, and since 1860 the 
| Italian government have successively realized the neces- 
As has 


been already noticed, since 1859 the Neapolitan gov. 


sity of encouraging and sustaining like efforts 


} ernment renounced, on consideration of asum of 45,- 
000 francs, the questionable clauses in the deed of con- 
cession, such as the obligation to improve the channel 
of the Liri, and to finish the work in eight years. Soon 
after the events of 1860, the new government manifested 

| the most benevolent disposition towards the enterprise. 

| M. de Cavour, understood all the advantages and honor 
| which would accrue to the New-Italy from the con- 


| struction of the conduit. On the 18th of May, 1862, a 
| Royal decree prescribed the boundaries of the lake. 


Later, in 1869, the government consented to suppress 
the remaining objectionable clauses, etc., in the deed. 
Upon depositing caution money to the amount of 142,- 
ooo frances, it authorized the partial alienation of land 
before the completion of the works, and prolonged said 
time of completion until the 31st December, 1878, the 
definite limit. Finally, after the conduit was put in ac- 
tive service, and the complete reclamation, a special 


gold medal was ordered for Prince Torlonia by the King 


| of Italy. The Prince had already received honorable 


diplomas from the Exposition of Paris (1867) and 


Vienna (1873). 
~>- 


| HEIGHTS OF JETS OF WATER. 





MEADVILLE, PA., Fuly 29, 7878. 
Editor ENGINEERING Ni&ws 


In your issue of July 18th, you call for information 


|}about the heights of vertical water jets with given 


heads. 

Nearly nineteen years ago, when employed upon 
some of the public works of Washington, D. C., I made 
a few experiments upen a fountain in the Capitol 
grounds with different heads. The apparatus I had 
| was crude for the purpose, still the experiments may 
| have some interest, especially as they gave considerably 
| greater elevations than the usual formule. A grade 
| transit was used for measuring the heights of jet, the 
jet being watched for some little time, and the tele- 
| scope elevated whenever it leaped above the cross wire 
until the highest elevation was apparently obtained. 
The pressures in the different experiments were regu- 
lated by partially closing the stop valve, and the head 
in each obtained by an ordinary pressure gauge attached 
to the water pipe not far from the orifice. After the 
transit had been elevated the proper amount for an ex- 
periment, the jet was watched for several minutes, and 
| each time it leaped to the cross wire, a signal was given 
to an assistant stationed at the gauge who noted the 
pressure indicated at that instant; three or four gauge 
| readings were obtained in this way for each experiment, 
and a mean taken in computing the head of water. 
The section of o:ifice is shown in accompanying sketch, 


i 
} 





| 


the plate being screwed on to a flanged pipe ;—the size 
of the pipe I cannot find in my notes,—it was probably 
six or eight inches in diameter. The fountain was well 
surrounded by trees which protected it from slight cur- 
rents of air up to elevations of about 70 feet. 

The heights of the jets obtained are undoubtedly 
| correct ; the only question is in the reliability of the 
gauge, which, although supposed to have been a good 
one, may not have been very accurately adjusted ; it 
| was graduated to single pounds, and with the greater 
heights of jet the index moved over three or four divi- 
sions (the fountain at the same time varying 10 or 15 
| feet in height), making a close reading difficult for those 
| heads. With a full reservoir the static head at the 
| fountain was only about 130 feet; the length of pipe 
| (a 12-inch main) from the distributing reservoir to the 
| fountain was nearly 414 miles, and therefore the actual 
| head available at the Capitol grounds for the full height 

of jet must have beeen considerably less. 





According to the formula of D'Aubisson,* 
h hk — .003047 4 
for a head of 130 feet, the height of jet would be only 
78.5 feet; so it is evident that the highest jet consider- 
ably exceeds the height obtained by this formula, even 
using the full static head. It is possible, however, that 
Mariotte, in his experiments, did not use the extreme 
heights of jets as I have done, and his experiment, 
moreover, had a much more limited range. 


2 > 
~ & | oad 
: Head | Height Differ za°3 Errors 
cs 3 | of ence Bee ae im 
4 A W ater. | Jet : 2&5 Computed 
pe } om © ihe Heights. 
oe | ~ 
Feet. Feet Feet. Feet Feet 

1 105.30 g1.758 13.62 

2 64.97 55.54 6.14 

3 7-74 | 13.50 3-94 

4 105.50 go.71 14-79 gl. 40 +-o.69 
5 g2.5§5 | 51.69 11.16 51.93 Po.24 
6 52.79 74-61 5.15 74-11 0.£0 
7 73.03 66.62 6.41 66.27 0.45 
5 61.04 §7.g0 3.14 56.32 1.558 
9 50.29 40.96 3 3 7.09 +-O.19 
10 $2.03 | 39.39 2.64 39.79 +o.40 
it 33.90 | 32.23 1.67 32.44 Lo.ay 
12 21.20 20.20 1.00 20.643 +O.493 


Experiments t, 2, and 3 were taken on a day previ- 
ous to that on which the others were taken, and being 
made with considerably less care, were not used in de- 
ducing the formula. The air was favorable on both 
days, but was more perfectly quiet on the first day 
when the greatest altitude of jet was obtained. 

A formula was first assumed of the form 

h=auH $H* 

(in which & is the height of jet, H the head of water, 

and a@ and / co-efficients), and a and (i deduced from 

the experiments by the method of least squares, the 
result being 
h 1.011 H — 0.001349 H*, 

Although this represents all the observations more 
perfectly, yet it is evidently inadmissible, as it would 
give a height of jet for a low head greater than the 
head itself. 

The formula was then taken of the form 4=H—/H*, 
and / deduced by the same method, it becomes 

hk =H — 0.00127 H’. 

The fifth column of table was computed by this 
formula, the sixth column giving differences between 
measured and computed heights of jet. 

| was very anxious at the time to continue and elabo- 
rate the experiments, but the means were denied me. 

j. F. Fuiace, C. E. 
~>- 

REVIEW OF THE PROGRESS OF STEAM 
SHIPPING DURING THE LAST QUARTER 
OF A CENTURY. 

BY ALFRED HOLT, M. INST. C. E. 


Continued from page 253. 


But to return to the Black S a ports. The total 
clearances of vessels of all nations from the Russian ports 
of the Black Sea and Sea of Azov, per year, during the 
three years ending 1876, were about 1,500,000 tons, of 
which 30 per cent. were British. He had not been able 
to ascertain the proportion of steamers as compared 
with sailing vessels, but her Majesty’s Consuls of the 
Black Sea and Azov ports were of opinion that steam- 
ships continued to gain ascendancy over sailing vessels. 
He believed that this ascendancy would be still more 
marked as the deepening operations, undertaken by the 
Russians of late years in their Black Sea and Azov har- 
bors, became more fully developed, especially after the 
deepening, which was completed only last year, of § feet, 
viz., from 13 feet to 18 feet, over a channel 250 feet 
wide, through the shoals of the Straits of Kertch from 
sea to sea. 

The remarkable increase in the tonnage of steamships 
trading to the Danube was principally due to the deep- 
ening of the lower part of the river and of one of its 
mouths; anda consideration of this fact led him to 
conclude that, in addition to the three elements which 
the Author had represented as being the cause of the 
great progress of steam shipping up to this time, viz., 
the screw propeller, the iron vessel, and the compound 
engine, there was yet another element of value to be 
taken into account—that of the increased depth of wa- 
ter which had been obtained during the last quarter of 
a century in harbors and rivers at home and abroad 
for as the Author had already observed, to work proper- 

*D’ Aubisson’s Hydraulics, Am. Ed., " 253. 


+ From Proceedings of the Institution of Civil Eugineers 
London, Eng. 
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ly and to compete sucessfully with sailing vessels, steam- 
ers must have a great depth of hold ; consequently, they 
require a great depth of water in which to float, In 
this department of improvement hydrotechnical engi- 
neers had still a wide field of usefulness before them, no 
whit inferior in importance, he held to the work which 
had yet to be accomplished by the great mechanical 
engineers of the day, whose chief aim was how to 
improve to the utmost possible extent the economical 
working of our commercial steam fleet present and to 
come, 

With regard to the practical working of the Board of 
Trade regulations abroad, he had only to remark that 
the result of his personal observations, as far as the 
Black Sea ports were concerned, was that the working 
of the Merchant Shipping Act of 1875 had undoubtedly 
checked in a great measure the overloading of steamers 
and the bad stowage of grain ; practices which previous 
to the passing of the said Act had been so perilous to 
human life, and so injurious to the best interests of 
trade. 

It was stated by the Author “that the one who had 
almost alone benefited by the change was the consumer.” 
Now he had the conviction that the whole of the civiliz- 
ed world had gained by the change, ¢, e. the late rapid 
strides of steam navigation, excepting perhaps a few un- 
fortunate owners of sailing vessels, who might have 
been swamped from time to time by their powerful iron 
and steam competitors for the trade of the seas. It 
could not be supposed that steamship owners could al- 
ways be gainers, when their steamers, after (as was too 
often the case) an out-ward bound voyage in ballast 
only, actually carried cargo at times over thousands of 
miles at a rate of less than 1-12th d. per ton per mile; 
yet even grain was carried at this low rate from the 
Black Sea ports to England, when freights fell, as they 
did in July 1876 for instance, from the Danube to Eng- 
land, to 4s. 6d. per quarter. There were seasons, 
however, when they reached, as in November following, 
gs. 3d. per quarter, and at such a rate, the profit must 
be great. His own experience was that owners of 
steamers, as a body, had been as fortunate on the whole 
in their speculations as their brother capitalists, who 
had invested their money in apparently less risky under- 
takings. The chief result of the rapid growth of the 
transport of goods over sea by steam power had un- 
doubtedly been to lower the rate of freight from port to 
port; and producers, therefore, whether they lived on 
the banks of the Ganges, the Mississippi, the Danube, 
the Vistula, or on the shores of the great American 
lakes, participated largely in the benefit of such lowered 
rates; for the value of, say, a quarter of wheat at any 
of these localities was the price paid in the British mar- 
kets, less the cost of transport. Thus producers abroad 
had been benefited as well as consumers at home by the 
yreat progress of steam shipping during the last quarter 
of a century; and its still greater development in the 
future would, he felt sure, continue to prove a blessing 
to all mankind. 

Mr. DouGLAS HEBSON observed, through the Secre- 
tary, that while he concurred with the Author, who had 
himself done so much towards it, in what he had said of 
the progress of steam shipping during the last quarter 
of a century, he did not quite agree with him that the 
introduction of the compound engine had done more 
than the screw propeller or iron ship. The economy in 
fuel of late years had been due chiefly to the use of higher 
pressures of steam, and the Author himself seemed to 
think that it was not impossible that the single cylinder 
might yet be preferred. Theoretically, there was no 
doubt that the steam could be used economically in one 
cylinder as well as in the compound. However, the 
compound engines of the present day were thoroughly 
efficient, and did not involve any such complexity as the 
name suggested. 

The Author had referred to the good service render- 
ed by Mr, Elder in the introduction of the compound 
engine for steamships in this country. It might be in- 
teresting to the Institution to learn that Messrs. 
Alexander, of Barcelona, fitted a steamer with com- 
pound engines in Spain in the year 1854, and that they 
had continued to make these engines ever since. He 
had had under his care here four steamers fitted by them 
with compound engines of very good construction, en- 
tirely of their own design and manufacture. 

In his opinion, by far the most important part of the 
Paper was that which referred to the action of the 
Board of Trade in connection with steam shipping. 
But for this, he should take a much more hopeful view 
of further progress in the future than the Author did; 
but when he remembered that in such a simple matter 
as the use of spring-loaded safety valves for steamships, 


it required repeated applications by different persons, | 


extending over a period of from ten to fifteen years, be- 
fore their permission could be obtained to use them in- 
stead of weights, which were unsuitable when a ship was 
rolling at sea, he felt apprehensive that other countries 
would take the lead in the race of improvement. He 
had before him a copy of the Board of Trade instruc- 
tions to surveyors, and he could not too strongly sup- 
port the Author's wish that the Instiatution should take 
an active interest in the matter. 

None but those who had experienced it could have 
any idea of the minute and injudicious extent to which 
steamshipowners and engineers were controlled by the 
Board of Trade. 

Mr. MACKENZIE remaked, through the Secretary, 
that, in his opinion, the rapid decay of boilers, when 
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used with the distilled water from surface condensers, 
was probably to a considerable degree due to slow 
galvanic action going on between the boilers and 
the brass tubes generally used in surface condensers, 
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The average speed of “King Coal’s” engines when 
loaded was 62 revolutions, developing 323 indicated 
HP. The average speed of ‘*Glenmanna’s” engines 
when loaded was 64 and 65 revolutions, indicating about 
360 indicated HP. Both engines were by the same 
engineers, and the vessels by the same builders. The 
boilers of both vessels had been at work more than six 
years. His data were based as follows: In forty-four 
voyages to Hamburg and back, the “King Coal” 
consumed, on an average per voyage, 54 tons of coal: 
the *Glenmanna” 34 tons. He assumed that the quan. 
tity of water evaporated in Loth cases was eight times 
that of the coal used. 


which action would be kept up by the constant circula- 
tion of steam and feed-water between the two. He had 
recently seen a small wrought-iron pipe which had 
been corroded through, and required renewal in a com- 
paratively short time. This pipe conveyed condensed 
water from a copper steam pipe. Similar wrought-iron 
pipes, taking condensed water from iron’ steam pipes 
connected to the same boilers showed no signs of rapid 
corrosion. There did not seem to be any reason why 


Pb : E ** King Coal.” 
iron or steel tubes should not be used in surface con- s 


“*Glenmanna,” 


densers. as they answered perfectly under more unfav- fatue sane. - yee ae c tons. ae 
orable circumstances in boilers used with salt water. ce Pala a a . 2.376 “ 1,496 “ , 
The Perkins engine had iron tubes in the surface “© Six years....ceee++ 14,256 8,976 “ 
condensers, and to these was probably due a part of the | woe, evaporat’d per annum, 19,008 ‘ 11,963 “ 
durability of the boilers which had been noticed by “ “ “ O yrs. 114,048 “ 71808 “ 
Admiral Selwyn. ; 


The saving in the amount of coal consumed in favor 
of the * Glenmanna” for six years was £2,112, taking 
the value of coal at 8s. per ton. The “Glenmanna” 
would take nine years to use the same quantity of coal 
and water as had been used in the * King Coal” in six 
years. The average consumption of coal in the “King 
Coal per day was 13% tons, and in the **Glenmanna 
8% tons. The last three voyages of the **Glenmanna”’ 
were done on 7 tons 11 cwt. 1 qr. 4 Ibs. of coal per 
day. To his mind this showed that, even with the best 
management, the simple expansion engine could not be 
made to do the same work with equal economy, and 
therefore must give way to the compound engine. 

As to the best form of compound engine the Author 
had sot stated his opinion, and though the results of his 
experience on this point would be most valuable to the 
Institution. The modified.form of Woolf engine, which 
he adopted for all his vessels, merited respect, if on no 
other ground than that he persistently adhered to it, 
even for vessels now building, and that he did so after 
many years’ experience of its working on the longest 
voyages in the world. It occupied somewhat less space 
in the ship—what percentage of the “ propelling power 
capacity,” so called, he thus saved over the ordinary 
form it would be interesting and useful to know—it had 
few working parts; he believed it was no lighter than 
the ordinary two-cylinder form, and by the aid of steam 
starting gear, fly-wheel, and a little management on 
the part of the “ human factor” the Author mentioned, 
was readily started and reversed. But, judging from 
published statements, and a careful theoretical investi- 
gation of the working or behavior of the steam under 
this system, it did not give so high economical results 
as the now common form of two cylinders of different 
diameters, with a receiver between, working on to 
cranks at right angles. In his recently published work, 
Mr. D. K. Clark, M. Inst. C. E.,* showed that with 
the ordinary form of Woolf engine, arranged in princi- 
ple in the same manner as the Author and the construc- 
tors of the engines of the White Star line had adopted, 
there was a distinct loss of efficiency of from 10 per 
cent. to 12 per cent.; and that, with the best possible 
modification of the plan and the most careful manage- 


Mr. F. C. MARSHALL remarked, through the Secre- 
tary, that to the compound engine, and its introduction 
to the mercantile marine, the Author attributed a large 
measure of the progress which steam shipping had made 
during the last quarter of a century; and principally be- 
cause by its introduction the fuel burnt on board steam- 
ships had been reduced from the old standard of 4lbs. and 
5% lbs., to 2 and 2% Ibs. per indicated HP., thus en- 
abling the shipowner to undertake longer voyages, and 
so widen the field of his operations. The Author fur- 
ther proceeded to say that he did not look, nor hope, 
for more than a further reduction of 20 per cent. during 
the next twenty-five years, so bringing the consumption 
of steam engines on board ship to 1.8 Ib. per indicated 
HP. It did not appear desirable, or a right thing, that 
such an expression of opinion, coming as it did from a 
most experienced marine engineer and large shipowner, 
should pass without remark, Marine engines had been 
made, and had afterwards worked on Mediterranean 
voyages on 1% lb. of fuel per indicated HP., and on 
their trial trips realized the limit of 1.05 lb. per indica- 
ted HP. At this moment he knew of many steam 
vessels which were regularly worked on long voyages on 
1.7 to 1.75 lb. of fuel per indicated HP. It was in or- 
der that the statement of the ultimate result mentioned 
in the Paper as probably attainable in the future might 
not go forth as the unchallenged opinion of the mem- 
bers of the Institution, that he ventured to make these 
remarks, The fact named, that engines at sea had been 
worked, even on occasions, for hours together on a 
consumption of 1.05 Ib. of fuel per indicated HP., and 
although they failed to maintain the modified result of 
1.5 lb. for more than a few voyages, he held, should lead 
all persons interested in scientific and commercial pro- 
gress to seek to make the result permanent. The diffi- 
culties in the cases he alluded to were, he believed, 
entirely of a practical or structural character, such as 
recent experiences had to some extent removed, and 
with the materials now available, which were not then, 
might be still further overcome. In consideration of 
these facts, it did not seem unreasonable to look for a 
50 per cent. reduction, instead of the 20 per cent. on the 

resent performances mentioned by the Author of the : : 
iene, ‘he the result senuetines be ventured to ques- a - loss — be on wig wok, had. 04 
tion the statement that there was even a speculative Sa dine ee eee d “ ~ . So 
probability of the single-cylinder engine ever forcing | ‘©¢ the ordinary, or ae ee a : — snd | 
aside the compound form. So long as it was found well known as to need no Sones a hy = . 
that increased economy lay in the direction of higher had been so rae agen Aaya om — ieee te 
pressures, the conservation of the heat of the steam was | ©SS4TY =a ee a ear ha aan aa aia” Sie. 
of vital importance ; and the wide range of temperature oe SATO ceded “ I y aa 
existing between the initial steam and the surfaces of cylinder form, it aftorde Pe em a eo 
cylinder, cover, and pistons, which had been exposed eee large powers, long stro al great eee ad 
during the exhaust to the temperature of the condenser, | '¢2! efficiency, inasmuch as by a Tyeong,. peg h 
must ever prove a hindrance to a return to a system ame ee ie os . eis Bev 
involving such a positive and decided loss. The follow- saptaod —s -o es “4 rl h = e oo 
ing was a statement showing the working of two steam- - ee ae ar oii - 
ers, identical in every respect, both started in the same | °SPS*, ee ee ee Woolf sys gin ‘d ; it : 
year, and both engaged in similar trade; theone, ‘‘ King Me he x vnc moe lw S ee eee ntl 
Coal,” had two cylinders 38 inches in diameter, 30 in- eee eae - di ae vas th h 7 f a 
ches length of stroke, and worked simple expansion with oe Maat eoaes, gana, of eee ee it ea 
40 lbs, steam ; the other, the “‘Glenmanna,” had cylinders high-pressure cylinder o — aarhe a the cae 
25 and 48 inches in diameter, 30 inches length of stroke, | S°"° cylinder of the other, instead of into that immec ay 
compound engines, with a steam pressure of 60 Ibs. below it, as at present, all the advantages . the — er 
The statement showed the comparative running on the _ — ~~ ee ie eee Slee ot 
voyages to Hamburg and back, and the relative con- fae arma cy oe 1 bo bef Ul acd « eer 
semnatinn af Saat ceak Gabe, oing himself, but the losses before alluded to as incid- 

P ental to the Woolf system proper might be avoided by 


Fee pene eee “Sere ti ficiency of the three descriptions 
" . comparative efficiency o \ 
wn 8 ares eee - feet ace feet of engine, which might be called the simple expansion, 
cat Pe ee : ak ll the receiver compound, and the Woolf compound, 
— ei éuher Giak. in. eens on a might be put down in terms of Ibs. of steam per indi- 
Dead weight carried.. 1,000 ‘“ 1,020 “* cated HP. o hour as follows : 
. Simple expansion in single 

Engines :— cylinder...... er ae 21 Ibs. to 30 Ibs. per indicated HP. 
Nominal HP......... 90 HP. go HP. Receiver compound........ 18 = 18 ne be 
PONGRES.. - 5504s .5503 40 te 60 Ibs. WoOlf......2+++--++e+ee0e oe re : : 
Diameter of cylinders. 38 inches. 25 and 48 inches.| He knew many receiver compounds working at 16 anc 
Length of stroke. .... a oo 4 17 lbs, per indicated HP. His experience of simple ex- 


pansion engines gave 23 lbs. as the lowest and 33 lbs. 


Boilers :—— as the highest weight of steam per indicated HP.—a 
Length........-..... 10 feet 6 inches. 10 feet. _ | large margin to be overcome before the single cylinder 
Diameter.. cevedsescss ss” 11 “* 6in, could displace the compound engine. 

Heating surface. ..... 1,974 sq. ft. 1,484 sq. ft.| The Author complained of the rules of the Board of 
Grate surface........ 54 “ “ 45 “ “ | Trade, and more still of the action of its Surveyors. 

Propeller :— As a manufacturer, he could, not indorse his complaints. 
Diameter........... . 12 feet. 12 feet. It was true engineers were now subjected io an amount 
PHCR..ccccccesesses STOR MO. 14 ft.mean | “* pide A Manual ot Rules, Tables, and Data for Mechanical 
Area....... .seee..- 36 square feet. 36 sq. ft, | Engimeers.” 8vo,, London 1877, p. 855. 
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of inspection they did not like, and had to regulate their 
proportions by more defined rules than they sometimes 
thought were either wise or best. Still, he was old 
enough to remember the time when there was no other 
rule or guide as to the requirements of the Board of 
Trade than the whim and caprice of the Surveyor him- 
self, and what was passed b him in one port was con- 
demned the week after by his colleague in another. The 
rules were issued to remove the evils complained of, 
and now at least there was uniformity of requirement 
throughout the country. Again, it could not be denied | 
that prior to the issue of rules, great laxity prevailed, | 
even in the best establishments, in the arranging and 
proportion of plating, riveting, and staying of boilers, | 
as well as in the workmanship connected with them. | 
« Every man did that which was right in his own eyes,” | 
and it was to be feared that the “ balance sheet ” at the | 
end of the year’s work was too much considered in 
many cases, and led to bad design, bad material, and 
bad workmanship. The effect of the more careful 
supervision and enforcement of the rules had been to 
produce a greater equality of goodness in the work- 
manship and material. He was not going to say that the 
views enunciated in the rules were the best possible, nor 
that they were always necessary or wise ; but he could 
in justice say this, that in every case where an error 
had been pointed out, or a modification asked for, more 
in accordance with the just requirements of any special 
case, he had always found the officers in the out-ports 
ready to meet him as far as their powers would allow ; 
and if these did not extend far enough, then an appli- 
cation to the officers in London, fairly and frankly put 
before them, had always been as fairly and frankly met. 
The author was probably right in saying the tendency 
of the present system was to lead the Board gradually 
into the position of designer, and to a resistence to nov- 
elties and preference for stereotyped forms ; but of late, 
complaint could not be raised that such hac been the 
fact; novelties had been introduced after sufficient 
trial, and if, as in the case of steel for boilers and ships, 
the Board required careful tests and trials to be made 
before giving its official sanction to its use, it seemed to 
him that the history of steel manufacture in the past— 
as many builders could testify—both in the case of 
plates, bars, castings, and forgings, fully justified the 
caution the Board had exercised. ‘This case of the use 
of steel was but one instance, many others could be 
given. The Board of Trade in all its departments was, 
to a large extent, what the public had made it, by its 
unceasifig and often unreasoning demands; and if the 
outcome was not quite what shipowners liked, the way 
to remedy the evil was to grapple with it intelligently, 
and with due regard to all the interests concerned, and 
not by mere protesting or scolding on the part of any 
institution or body, however powerful or important. 
To be continued, 
ssid ala oi 
CORRESPONDENCE. 





RAINFALL DATA, 
Epiror ENGINEERING News. 


The celebrated sewer system of Providence proved un- 
satisfactory during the last heavy storm. However, I 
think it is cheaper to pay damages occasionally than to 
construct the sewers any longer than Mr. Shedd did. It 
would be of great interest to many of your readers, if 
yeu could collect, from various sources a statement of 
the amount of rainfall during the last heavy storms 
which appear to have been quite unprecedented. 

R. H. 

Will Engineers please to send in at their earliest con- 
venience any data they may have collected bearing 
upon the above subject.—[Ep. 

ALUMINIUM SURVEYING INSTRUMENTS. 
GEORGETOWN CoLo., Aug. 2d, 1878. 
Wo. J. Younc & Sons, Philadelphia ;— 

Dear Sirs,— My solar, which you made for me 
of aluminium about one and a half years ago, is all 
right and has been in constant use. The objections 
made aginst the metal not being fitted for surveying 
instruments is al] nonsense, and to talk about it being 
magnetic is also nonsense. All metals, as I understand 
it, are slightly magnetic, and in my experience have 
found aluminium no more so than other metals used for 
surveying instruments. The hammering of it, etc., to 
make it useful for instruments, I think is no objection 
but a benefit, and I find it to be of about the same 
tenacity as brass. I like the instrument because the ad- 
justments keep true and it is not a burden to carry. 
An aluminium instrument of course costs much more 
than one made of brass, and that may be all that can 
be said against it. I believe with many improvements 
suggested by yourself, it is the best solar compass I 
ever saw or used, and I have, I can assure you, seen and 
used many of different makers. F. F, BRUNE. 

——— ee 
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From the Institution of Civil Engineers: 

Notes on Railway Appliances at the Philadelphia 
Exhibition of 1876. By Douglass Galton, C. B., D. C. 
L., F. R.S., Assoc. Inst. C. E. : 

Note on the Ventilation of the Mont Cenis Tunnel, 
By Wm. Pole, F. R. SS. L. and E., M. Inst. C. E. 


ENGINEERING NEWS. 


"The Hooghly Floativg Bridge. By Bradfoui Les! 
M. Inst. C. E. 

Abstracts of Papers in Foreign Transactions and 
Pertodica/s. 

The Strength of Flat Plates and Segmental Ends 
of Boilers and other Cylinders. By Daniel Kinuear 
Clark, M. Inst. C. E. 

The Matin Drainage of Paris, and the Utilization 
of its Sewage. By tkelix Target, Assoc. Inst. C. EF. 

. Railway Service; Trains and Stations. Describing 
the manner of oferating trains, and the duties of 
train and station officials. By Marshall M. Kirkman. 
Cameron, Amberg & Co., Chicago, Il, 

Reports of the New Fersey State Commission ap- 
pointed to devise a plan for the Encouragement ef 
Manufactures of Ornamental and Textile Fabrics. 
Trenton, N. J., 1878. 

Maps of the Mississippi Rrver between the mouth of 
the Illinois and the mouth of tle Ohio Rivers. Re- 
duced from Maps made from Surveys under the direc- 
tion of Lt.-Col. W. F. Raynolds and Col. Jas. H. Simp- 
son, Corps of Engineers U.S. A., 1870-1378. 
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GENERAL INTELLIGENCE. 


EB We solicit and are always pleased to publish in these 
columns any ttems of interest that may be furnished us. 


PERSONAL. 


Philip Golay, C. E., of Cincinnati, U. S. Assistant 
Engineer, is the engineer in charge of the improvement 
of the Ohio River at the Grand Chain—about twenty 
miles above Cairo, Ills., with head-quarters at Cairo. 


Jas. H. Harlow, C, E., of Lowell, Mass., has been ap- 
pointed by Lieut. Frederick A. Mahan, of the U.S. En 
gineer Corps as his principal assistant in the building 
of the Davis Island dam, near Pittsburgh, Pa., and 
has removed to that city. 


cere 


GAS AND WATER. 
Water is reported scarce at Pottsville, Pa. 
Roseburg, Oregon, is going to have water works. 


The gas works at Marion, Ind., were expected to be 
completed last week. 


A Boston gas company are negotiating to ptt in gas 
works at Decorah, lowa. 


Cadillac, Michigan, is to be supplied with water 
from works constructed on the Holly system, which 
will be ready for use by September 20th. 


The gas-wells of Beaver Falls, Pa., yield 100,000 
feet of gas every day. The gas, because of its unusual 
purity, has been employed in a saw-tempering estab- 
lishment. 


The water power of Niagara Falls is equal to 6,800,- 
000 horse power. To pump the water from below the 
falls to the rapids above would require 266,000,000 tons 
of*coal a year. 


The Warren Foundry and Machine Company, ot 
Philipsburg, N. J., have received a large contract for 
cast iron pipe for the city of New York. The order is 
large enough to run the entire foundry eleven months. 


The Citizen’s Gas company of Frederick, Md., has 
commenced the erection of works to supply that city 
with petrofeum gas. It is expected that the rew gas 
will be supplied to customers about the 1st of Novem- 
ber. 


At a meeting of the City Council of New Orleans, 
on the 7th inst., an ordinance was adopted authorizing 


000 in bonds, not to bear more than six per cent. in- 
terest. 


Water bonds of the city of Detroit aggregating 
$100,000 became due on the Ist. inst. They are of the 
issue of 1855. ‘The precise whereabouts of only one of 
them ($1000) is known. It is in the possession of Sena- 
tor Roscoe Conkling. 


The city authorities of New York have recently 
been discussing the proposition of Commissioner Camp- 


the water works company of that city, to issue $600,- | 
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light its streets with gas, it is about time to sit in dark- 
& gas, 
ness. Wherever we have seen coal oil used for the pur- 


pose, it has simply served to make the darkness visible 
_ nothing more.” 


A correspondent writes us that the sub-committee of 
the Allegheny, Pa., water committee, on the oth inst., 
authorized the City Controller to advertise for bids for 
repairing the Lowery Engine, and also to invite bids 
fora new engine of 6,000,000 gallons capacity each 
twenty-four hours, with a duty of 80,000,000 foot 
pounds, the contractor for the last to take the Lowery 
Engine in part pay. The Lowery Engine is not yet 
five years old. 


The Hartford, (Conn.) Courant of the sth inst. says 
‘** The city water was shut off at the gas works and a'so 
at the office of the gas company on Saturday, by order of 
the president of the board of water commissioners 
The reason given at the gas office for the proceeding 
was that the company would not allow a 1 '4 inch meter 
to be attached to a 3 inch pipe, claiming that a larger 
meter ought to be put in, which was refused, unless the 
gas company would pay the difference in the cost of the 
two meters. The gas company had to resort to their 
own pumps yesterday to keep their works going.” 


The following table shows the high standing of the 
water work securities of the cities named 


New York water loan 6s...........000- $1 03 @t 06 
ee Pre 1 og @t 11 
Chicago water loan 7s........... sae 2 OR Ores 
ee, eee errr rer 1 og @t 11 
Jersey City water loan 7s.............. 1 03 @I 09 
Norfolk (Va.) water loan 7s............. I 10 @ 12 
Milwaukee water loan 7s..........+0-45 1 03 

Lyun (Mass.) water loan... ........... 1 10% 
Brooklyn water loan 7s............000. 1 17 @I 19 


During a terrific rain and wind storm on the night of 
the sth inst., the water works reservoir at Canton, Pa., 
washed away, entailing damages to the extent of thou 
sands of dollars. In the track of the escaping volume 
of water were a number of bridges which were swept 
away while the destruction to private property w 
large, but fortunately no lives were lost. The reservoir 
which was twenty-five feet high, will be relwilt as soon 
as possible as the town depends upon it for water. 


The Union Pacific Railroad Co. are introducing 
water works at their new depot in Counci! Bluffs, Lowa 
The supply is derived from an adjacent luke upon the 
shore of which a pumping engine will be placed, of 
sufficient capacity to supply the locomotives and furn- 
ish fire protection for the depot and other buildings of 
the company, and also to supply the stock yards at 
that point. Work upon the improvement was com- 
menced on the 5th inst. with a large force of men. 
When completed there will be over two miles of pipe. 


The Philadelphia Lvening Bulletin of the 8th inst., 
has the following: ‘* About a week ago workmen began 
to tear up the paving on Chestnut street im front of No. 
1224, in order to examine the drain and water pipes 
leading to and from that property (1224). The occu- 
pants of the building had been greatly annoyed by a 
quantity of foul water which leaked into the cellar, and 
besides wetting the contents, caused a disagreable odor 
in the premises. The drain pipe leading to the sewer 
was uncovered, and was found to be intact. The water 
main was also found to be sound, and with no leaks. 
The workmen were then at a loss what todo, and could 
not imagine where the leakage came from. After two 
or three days, however, while digging nearly under the 
curbstone, they struck a log. Upon clearing away the 
earth from around it, it was soon evident they could not 
reach either end. The log was then cut through, and 
| it was found to be an old wooden water-pipe which con- 
tained a considerable quantity of foul water from some 
water closet. This pipe is supposed to have been the 
old city water main, and, judging from the manner in 
which the logs are connected, they must have been 
there many years. How long, is a subject for conjec- 
ture. Several sections of the pipe have already been 
unearthed, and they are in a remarkably sound con- 
dition, after taking into consideration the time they must 
have been in use. The two openings will be securely 
plugged up, and a solid wall of masonry is to be 
erected around them, so that if any more water finds 
its way into them it will not trouble the property- 
| owners at that point.” 





bell for the erection of a high service water tower in 
the upper part of the city, at a cost of $220,000, in ac- 
cordance with an act of the legislature. 


A better water supply is the object of municipal at- 
tention at Fort Worth, Texas, and it is stated * unless 
the wrangle between rival projectors causes delay, some 
better method of distributing river water will soon suc- 
ceed the primitive system of water-carts.” 


The Committee on Water Works of the Milwaukee 
City Council, at a meeting on the roth inst., resolved to 
report in favor of ‘‘authorizing the water: rate collector 
and City Engineer to attach meters or indicators to all 
motors, elevator-motors, and hydrants in order that 
the amount of water used may be fully determined.” 


The Springfield, (Ill.) State Gazette says: ‘* The 
matter of lighting cities by means of coal oil lamps, in- 
stead of gas, is being agitated in a number of places, 
and is attracting considerable attention. We are in- 
clined to think that -when a city finds itself unable to 


STREETS, DRAINAGE, etc. 


The Washington, D. C., Sentinel says “In spite of 
the vast sums spent upon the ‘comprehensive system of 
sewerage’ by the Board of Public works, this city is to- 
day worse off in that respect than any large city in the 
country, and nothing has been done since the Board 
was abolished to improve matters. A new plan has 
been broached, viz., an intercepting sewer along E or F 
streets between Seventh and Fifteenth streets North- 
west, and it is strongly advocated. At any rate whether 
this plan is adopted or not, measures should be taken 
at once to remedy the existing evil. Two-thirds of the 
infant mortality during the spring and summer, and it 
has been large. may be attributed to the defective sew- 
erage; and the malarial fevers which have been preva- 
lent originated in the same source.” 


The New Orleans Zimes in a long editorial upon 
“Sanitary Precautions,” called forth by the prevalence 


of yellow fever in that city, says, regarding the condi. 
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' 
tion of the Streets, ‘‘the complaints that come from | 
every part of the city of filthy gutters and streets, of | 
the slovenly and inadequate way in which the scaven- 
er work is done, on the rare occasions on which it is 
“ttempted, appear to establish the fact that the streets 
re in a very deplorable —a criminally deplorable— 
“ondition,” and claim that while the city should never 
“ave been allowed to lapse into its present state, 
**the officials responsible for it deserve the strongest 
possible manifestation of popular resentment,” 


BRIDGES. 


A bridge over the Ottawa, at Hull, Ontario, is again | 
being agitated, and a deputation will enquire from the 
Quebec Government what aid will be given. 


The city council, of Dubuque, Towa, have passed an 
ordinance in favor of the construction of a pontoon 
bridge, of which we recently made mention, across the 
Mississippi River at that point. 


The sixty-seventh and sixty-eighth strands on the 
Brooklyn Bridge were completed on the §th inst., leav- 
ng only eywht mere strands to lay to complete the 
cables. It takes about five days to lay a pair of strands, 
so that by the end of this month or early in September 
all the strands will be finished. 


The city authorities of St. Louis are in a muddle 
over the question of bridgmg the railroad tracks in 
that city, and a correspondent of the Aventng Post 
thinks ‘there is little hope at present of their getting 
out of it with credit,” The improvements in. question 
are quite extensive, and involve the expenditure of a 
considerable sum. 


A aine-span iron highway bridge is proposed in Den- 
ver, Colorado, At a meeting of the city council last 
week, the special bridge committee offered a resolution, 
which was adopted, stating that the propositions of the 
Wrought Iron Bridge Company, of Canton, Ohio, and 
the Clinton Bridge Company, of Clinton, Towa, were 
the more favorable to the city, and that one or the other 
be accepted, when it is definitely decided to build said 
bridge. 


: RAILROADS 
The Chicago, Millwaukee & St. Paul road’s surveyors 
are at work on a second line from Sparta to Viroqua, 
Wisconson. 


There have been already constructed this year 691 
miles of new railroad, against 689 in 1877, 740 in 1876, 
426 in 1875, 690 in 1874, and 1,583 in 1873. 


All the railroad offices in Chicago have now been sup- 
plied with telephones, which prove an immense conven- 
rence and saving of labor to the railroad officials. 


The United States purchased from England in 1871 
450,000 tons of rail. It is not likely that 500 tons of 
railway material in iron and steel will be purchased this 
year. 


There are four gangs of men at work on the line of 
the Detroit, -aginaw and Bay City Railroad between 
East Saginaw and Vassar, Mich., and the work is pro- 
gressing favorably. 


A Kentucky genius proposes to avoid all the dangers 
and inconveniences of ocean traveling by the construc- 
tion of a circum-terraneous railroad by way of Alaska 
and Kamtchatka. 


The grading for the Hastings and Republican Valley 
road in Nebraska, is completed 6 miles beyond the end 
of the track between Hastings and Red Cloud. There 
will be over 10,000 feet of bridges. 


The Iowa City and Western Railroad Company have 
filed their articles of incorporation with the Secretary 
of State, at Des Moines, Iowa. The capital stock is 
$2,000,000, and the place of business Iowa City. 


“What is to be done with tramps ?” asks the New York 
Sun, “We respectfully suggest that they be placed 
between the ties of the Metropolitan railroad to deaden 
the sound,” answers the Screntific American. 


The project of a railroad across Newfoundland is 
said to be attracting attention in the London financial 
world, which is thesmore amiable in view of the dismal | 
dividends paid by the Grand Trunk and Great Western, 
of Canada. 


The managers of the Northern Pacific road intimate 
that they will place under contract 200 miles of the 
main line west from Bismarck to the Yellowstone, and 
utilize the 5,000,000 acres of land betweer these points 
in the building of the extension, which would cost $10,- 
000 to $12,000 per mile. 


The Rockford, Milledgeville and Western railroad, 
to run from Rockford, in this State, to some point on 
the Mississippi river, in Carroll or Whiteside county, 
Ill, have filed articles of incorporation in the Secretary 
of State’s office, at Springfield. The capital of the com- 
pany is $300,000. 

The attempts to deaden the noise caused by trains on 
the new Metropolitan elevated railway on Sixth avenue, 
in New York, have stirred up the brain of any number 
of inventors, and some remarkable devices are sug- 
gested. One of the most practical plans proposed, for 





reducing the noise on Sixth avenue, is to “ change the 
road over to Seventh avenue.” 


ENGINEERING NEWS. 
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The engineers have completed the preliminary sur- 
vey of the proposed Springfield, St. Paris & Sidney 
narrow gauge railroad, in Ohio, and were to make 
their report at a meeting in Sidney, on the 6th inst. 
Great interest is felt along the route and at Sidney for 
the success of the road. 


Lyons, N. Y., boasts of an clevated railroad, as well 
as New York city, and although the elevation is not so 


| long, a portion of it will be much higher than its metro- 
| politan rivals, 


Reference is here made to the elevated 
portion of the Geneva and Lyons railroad, which is 
about 1,500 feet in length, built on piles, and will cost, 
it is said, $75,000. 


Mr. W. Milnor Roberts, Chief Engineer of the North- 
western Pacific Railroad, recently started from New 
Tacoma, Wash. Ter., with a large party, for the pur- 
pose of examining the various lines proposed for this 
road over the Cascade Mountains, especially that 
through the Cowlitz Pass. The work will take some 
time to complete. 


The tunnel which the Atchison, Topeka and Santa 
Fe company is building through the Raton mountain 
will be three-quarters of a mile long. Work is being 
pushed at both ends. The workmen in the tunnel are 
reported to have struck a vein of excellent coal. It is 
probable after al] that the canon may assist in paying 
for its construction. 


New Haven, Conn., has a passenger railway, which 
is propelled by compressed air contained in tubes eight 
inches in diameter, and will bear a pressure of 3,000 
pounds to the square inch. One charge in the tubes 
furnishes power sufficient to propel « car containing 
twenty men seven and a half miles. The motor makes 
no noise, and no machinery is seen by the passengers. 


Sales of land along the Northern Pacific railroad in 
Dakota continue at an enormous rate. During sixty 
days the government lands taken amounted to 478,934 
acres, while sales of railroad lands during the same 
period reached a total of 105,997 acres, making a total 
of 584,931 acres, which if taken in one solid body 
would cover a tract of land six miles wide and one hun- 
dredand fifty miles long. This rapid absorption of 
lands is far in excess of anything in the past. 


The long-talked of Valley Railroad, between Cleve- 
land and the coal regions about Canton, O., is at last a 
settled fact, and the contract was signed on the 7th 
inst, for $110,000, the irop bridges extra. The road is 
to be completed January ist. The contract was given 
to Redmond Walsh, of Rochester, Pa., and Daniel 
Brennan, of Youngstown, Ohio. This will open up a 
large coalfield to Cleveland, for use in manufacturing, 
and will retain the coal shipping there, which lately, 
has gone to Ashtabula somewhat. 





RIVERS, HARBORS, Etc. 


There is a project on foot for turning a portion of 
the Miami & Erie Canal intoa ship canal from To- 
ledo, O., to the Suu.mit Level. 


Otter Creek, Vt., is being surveyed by a United 
States engineer, preliminary to expending the $8,060 
appropriation of Congress for its improvement. 

The last crib of the Government oreakwater at 
Cleveland, Ohio, under the present contract, has been 
sunk. Work on the superstructure is now in progress. 


A despatch from New Orleans, on the 8th inst., 
stated that seventeen cases of yellow fever had occurred 
at Port Eads, and that work upon the jetties had been 
entirely suspended, in consequence of a panic which 
prevailed, and that the entire force had left the place. 


The construction of the Long Branch ocean pier, 
which is to be of iron and steel, was to have commenced 
last week. Its principal dimensions will be: Length of 
pier 1,000 feet; breadth 147 feet; mean breadth 100 
feet ; distance from the end of the pier or transverse 
section to low water, 4o feet. The cost of the pier will 
be about $300,000. 


Congress having provided for a survey for a canal 
across the Florida peninsula during its last session, the 
Tampa 7ribune says; * As the Gulf terminus for such 
acanal, we particularly call attention to the advantages 
of Tampa Bay. Such a canal must necessarily tap the 
St. John’s at some point, and on the Gulf side there is 
n. harbor that offers the advantages to be found in our 
bay.” 


The Hudson river between Troy and Albany is be- 
coming more shallow every year. The destruction of 
the upper woodlands and the spring freshets are as- 
signed as the cause. In view of this a number of well- 
known engineers have advised that reservoirs be con- 
structed at the outlet to the lakes and along the rivers 
in the Adirondack region, that the surplus waters be 
stored in the spring and allowed to pass out during the 
drouths. This would prevent the accumulation of 
sand-bars in the river, and furnish an adequate supply 
of water in midsummer. It is estimated these theories 
could be carried out, and prove a permanent benefit, for 
a less sum than has been expended in constructing the 
miles of dykes and dredging about the city. 


The resumption of work on the Hudson River tun- 
ne], which is to connect New York and Jersey City, is 
speedily expected. The tunnel will be four miles long 
and eighty-two feet below the surface of the river. To 
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prevent danger of leaking, a brick wall, three feet thick 
— the outer layer of brick chemically prepared to with. 
stand moistur2,— will be laid as the work progresses. 
The grade will be two feet to the hundred descending 
from the Jersey side, then three feet to the hundred 
ascending toward the New York side for fifteen hun. 
dred feet, and from that point to the terminus at Wash- 
ington Square two feet to the hundred. In the centre 
of the river, where there is a depth of sixty-two feet of 
water at ebb tide, the top of the tunnel will be twenty 
feet below the river bed. Work will be commenced 
on the Jersey side by three gangs of men working con- 
tinuously, and continued until two-thirds of the tunnel 
is completed. This is to facilitate the removal of the 
dirt. Operations will then be commenced on the New 
York side. The engineer, Colonel William H. Payne, 
estimates that it will take two years to do the work, and 
that it will cost 10,00u,000 dollars. From 1,000 to 
1500 men will be employed in its construction. The 
locomotives to be used on the track through this tun- 
nel will be moved by compressed air, and will make 
the trip in three minutes. 


It is expected that the Welland Canal (connecting 
lakes Erie and Ontario) improvement will be completed 
about 1880. The present depth is ten feet, and when 
the work now being prosecuted by the Dominion Gov. 
ernment is completed, vessels of fourteen feet draft will 
be enabled to pass through the canal, which will ac- 
commodate most of the large lake craft that cannot 
lock through at present. Commenting upon the fact 
that the improvement will not, as has been quite often 
stated, allow the present class of ** vessels of the largest 
ocean tonnage to enter Lake Erie” from the ocean, to 
load at Chicago docks and proceed direct to Europe, 
the Chicago 7ribune says: “ But it is quite likely that 
craft—both sail and steam—will be built and adapted 
especially for the lake, canal, river and ocean trade. 
At least that is the opinion some experienced lake and 
ocean navigators have expressed. Any of our present 
lake vessels that do not draw over fourteen feet of wa- 
ter, with cargo on board, will be enabled to pass 
through the canal in 1580, and if the St. Lawrence 
Canals and the Galoup Rapids are deepened and im- 
proved by that time they can pass through to the ocean; 
and ocean vessels of similar draft and tonnage can come 
to this port, thus giving Chicago direct trade with all 
the ports of the world without breaking bulk.” The 
tonnage of vessels that are able to pass through the 
canal at present is from 300 to 400, and so closély have 
some vessels fitted the canal locks that it has become 
necessary to remove their taffrails. 


The project of the new Maryland & Delaware Ship 
Canal, to connect the Chesapeake and Delaware Bays, 
by way of the Sassafras river, the company for which 
was-chartered by the state of Maryland, in 1872, and 
by Delaware in 1873, is again before the public, and it 
is now authoratively stated that the canal will be con- 
structed in a short time, the company being confident 
of being able at an early date to prosecute the enter- 
prise with private capital, in the event of the failure of 
the next Congress to grant the Government endorse- 
of their bonds to the extent of $4,000,000, as pro- 
posed in a bill, which was referred to the Committee on 
Railroads and Canals, at the last session, and which in 
consideration of such endorsement secures to all ves- 
sels in’*the United States service, for all time, the right 
of navigation through the canal free from tolls and 
charges. The city of Baltimore has been author- 
ized by the Maryland Legislature to subscribe for 
$500,000 of the gompany's stock. The proposed route 
has been determined, the estimates have all been made, 
and the ground has been surveyed, although another 
survey will be made by a Government engineer before 
the bill to endorse the company’s bonds is taken up at 
the next session of Congress. The improvement as 
projected, contemplates, at an estimated cost of $4,- 
000,000, the construction of a ship canal, without locks, 
seventeen miles in length, twenty-five feet in depth, 
and one hundred feet wide, proportions equal to the 
Suez Canal, and capable of admitting the largest ships. 
By its construction the water route from Baltimore to 
New York and Europe would be shortened 225 miles, 
and the dangerous necessity of doubling Cape Charles 
avoided, while it is claimed that the present commerce 
of Baltimore would give to the canal, when completed, 
a traffic of $800,000 a year, and that the saving to New 
York shippers of coal alone, through such a canal 
would amount to $1,000,000 annually. 


MINING. 
Pictou, N.S., mines, shipped week before last four 
thousand eight hundred tons of coal. , 


Another rich vein of coal has been found within the 
city limits of Muscatine, Iowa. The vein is at a depth 
of 43 feet and is 26 inches in thickness. Its quality is 
pronounced excellent. 


Importations of foreign raw copper into the United 
States appear to have ceased, as our country produces 
immense quantities of copper from the native mines. 
We are also exporters of the metal, and the shipments 
promise to become quite extensive. 


The development of the nvneral belt in Northern 
Georia is progressing steadily, and indicates that, 
when sufficient capital shall have been attracted thither 
the gold mining interest in that state will be an impor- 
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tant one. The mines now yield enough of the precious 
metal to pay a handsome profit, even by the crude 
methods adopted. 


The total quantity of anthracite coal mined in Penn- 


sylvania in 1577, including that used in and about the 


mines by engines and laborers, is stated in the report 
of the mine inspectors to be 22,816,359 tons. The 
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number of persons employed in and about the mines | 


was 66,842, and the number of fatal accidents that uc- 
curred last year was 144. 


California, to her other wonderful resources, now 
adds petroleum. Oil has been discovered in certain 
portions of the State and a company organized to de- 
velop the deposit. Five new wells are now in operation 
about thirty-five miles from Los Angeles. 
of these oil flows continually in considerable quantity, 
while from the other three it is pumped out. These 
wells are yielding at the rate of eighty barrels daily, and 
there are also other wells in the vicinity. The refining 
is eflected at the place of production, and the oil trans- 
ported to San Francisco by means of patent oil tanks, 
tank cars being considered objectionable on account of 
having to go light one way. 

The Sutro tunnel, which has recently been substan- 
tially completed, was commenced eight years and nine 
months since and has cost nearly four hundred millions 
of dollars. It is 20,170 feet-——nearly four miles— 
long. It ranks next to the Mont Cenis tunnel, which 
connects the railways of France and Italy, seven miles 
four and three-quarter furlongs in length, begun in 1857 
and not completed till 1371, costing upwards of fifteen 
millions of dollars. The history of the Sutro tunnel 
records the rapid advance in the science of tunnelling 
the twenty feet per month gained by the hand drilling 
of its earlier stages contrasting strongly with the twenty 
times twenty of the machine borings in later years. 
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STATEMENT. 
SHOWING RANK, DUTIES AND ADDRESS OF OFFICERS 
OF THE CORPS OE ENGINEERS, AND UNITED 
STATES CIVIL ENGINEERS. AUGUST 1, 1878. 


BRIGADIER GENERAL AND CHIEF OF ENGINEERS 


Andrew A. Humphreys, Bvt. Major General.—Com- 
manding Corps of Engineers. Member of Board for 
the survey of the harbor of Baltimore City and adja- 
cent waters. Member of Joint Commission to super- 
vise the construction of the Washington Monument. 
Member of Advisory Board to Harbor Commissioners, 
State of Massachusetts. Member of Board to deter- 
mine pier and bulkhead lines of New York Harbor 
alo -g Staten Island shore. To c-operate with the 
authorities of the State of New York in examining and 
deciding upon exterior pier and bulkhead lines on 
Hudson River from State dam at Troy to the city of 
Hudson. Washington, D. C. 


COLONELS. 


John G. Barnard, Bvt. Major General.—Member of 
Board of Engineers for Fortifications. Member of 
Lighthouse Board. Member of Commission to select 
site for the Naval Observatory. Member of Board of 
Engineers on improvement of low-water navigation of 
the Mississippi and Missouri rivers. Army building, 
New York City. 


Henry W. Benham, Bvt. Major General.—In charge 
of construction of forts Winthrop, Independence, and 
Warren, and work on Long Island Head, Mass. ; forts 
Montgomery, Columbus, Castle Williams, South Bat- 
tery, Governor's Island, Wood, Hamilton, and addi- 
tional batteries, and Mortar Battery at Fort Hamilton, 
N. Y., and fort at Sandy Hook, N. J.—7 Waverly 
Place, N. Y. City. 

John N. Macomb.— In charge of construction of 
forts Delaware, Del, and Mifflin, Pa., battery at Finn’s 
Point, N. J., and work opposite Fort Delaware, and 
pier at Lewes, Del.; harbor improvements at New 
Castle and Wilmington, Del., Chester, Pa., and on Del- 
aware River and Bay; improvement of the Shrewsbury 
and Salem rivers and Cohansey Creek, N. J., Delaware 
and Broadkiln rivers, Del., and Schuylkill River, Pa. 
Examination of Mispillion Creek, Del., Woodbridge 
Creek, Elizabeth, Rahway and Manasquan rivers, N. J., 
and Duck Creek, Del. Survey of Delaware River be- 
low League Island, and‘Salem River between Sharps- 
town and Delaware canal.—1328 Chestnut St., Phila- 
delphia, Pa. 

James H. Simpson, Bvt. Brig. General.—In charge 
of improvement of Mississippi River between the 
mouths of the Illinois and Ohio rivers. and Osage River 
in Missouri and Kansas. Member of Board of Engi- 
neers on improvement of low-water navigatior of Mis- 
souri River, and local member of Board on improve- 
ment of low-water navigation of the Mississippi River. 
Examination and survey of Mississippi River for a 
dyke near Bloody Island. Survey and estimates of 
damages to riparian owners on Mississippi River near 
Venice, Illinois—404 Market St. Louis, Mo. 

Israel C. Woodrutt, Bvt. Brig. General.—On detach- 
ed service. Engineer 3d Lighthouse District.—Tomp- 
kinsville, N. Y. 

Zealous B. Tower, Bvt. Major General.— Member of 
Board of Engineers for Fortifications. Member of 
Board of Engineers on improvement of low-water navi- 
gation of the Mississippi and Missouri rivers. Mem- 
ber of Board of Engineers on improvement of Charles- 
ton Harbor, S. C.—Army Building, N. Y. City. 
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LIEUTENANT COLONELS. 

Horatio G. Wright, Bvt. Major General.— Member 
of Board of Engineers for Fortifications. On tempor- 
ary duty in the Office of the Chief of Er gineers. Mem 
ber of Commission on repavement of Pennsylvania 
Avenue, Washihgton, D.C. Member of Board of En 
gineers on improvement of low-water navigation of the 
Mississippi and Missouri rivers. Member of Board of 
Engineers on improvement of Charleston Harbor, S. ¢ 
Acting Chief of Engineers.— Washington, D. C. 

. John Newton, Bvt. Major General.—In charge of 
manufacture and supply of mastic; improvement of the 
Hudson River, Harlem River, Echo Harbor, and 
East Chester Creek, N. Y., Otter Creek, Vt., Pas-aix 
and Raritan rivers, N. J.; removal of obstructions in 
the East River, including Hell Gate, N. Y.; improve- 
ment of channel between Staten Island and New. Jer- 
sey; harbor improvements at Burlington and Swanton, 
Vt., Rondout, Port Chester, and Plattsburgh, N. Y. 
Survey of Flushing Bay, coast of Long Island between 
Coney Island Point and Rockaway Inlet, Shee; shead 
Bav, Canarsie Bay, and East River at Newton Creek, 
N.Y. Member of Board of Engineers on improve- 
ment of Charlestou Harbor, 5. C.—Army Building, 
N. Y. City. 

George Thom, Bvt. Brig. General,— In charge of 
improvement of rivers, St. Croix, Machias, Penobscott, 
Kennebec, Kennebunk, Me., Cocheco, N. H., and 
Merrimac, Mass.; of harbors of Camden, Gut opposite 
Bath, Portland, Richmond's Island, Belfast, Me., Glou- 
cester, Salem, Boston, Plymouth, and Provincetown, 
Mass. Survey of Portsmouth Harbor, N. H., Scituate 
Harbor and Charles River, Mass., Lincolnville Harbor 
and Lubec Channel, Me.—— Portland, Me. 

Burton S. Alexander, Bvt. Brig. General. — Senior 
Engi:eer charged with general supervision and inspec- 
tion of all matters under the command of the Chief of 
Eng neers within the Pacific territory. Member of 
Board of Engineers for Fortifications on the Pacific 
Coast. Examination of Crescent City Harbor, and 
Humboldt River, Cal.— San Francisco, Cal. 

William F. Raynolds, Bvt. Brig. General —On de- 
tached service. Engineer 4th Lighthouse District. — 
532 Walnut St., Phila., Pa, 

Charles S. Stewart.—In charge of construction of 
fortifications at Fort Point, Point San José and Angel 
Island, San Francisco, and at San Diego, Cal., and 
improvement of San Diego Harbor and San Joaquin 
River, Cal. Member of Board of Engineers for Fortifi- 
cations on the Pacific Coast. Survey of the Colorado 
River of the West from Fort Yuma to El Dorado 
Canon; examination of the harbors of San Luis Obis- 
po, San Buenaventura, and Santa Barbara, Cal. — San 
Francisco, Cal. 

Charles E. Blunt, Bvt. Colonel.— 262 Delaware St., 
Buffalo, N. Y. 

James C. Duane, Bvt. Brig. General— In charge of 
construction of forts Gorges, Preble, Scammel, Popham, 
Knox, and Battery at Portland Head, Me, ana forts 
Constitution and McClary, and batteries on Jerry's 
Point and Gerrish’s Island, Portsmouth Harbor, N. H. 
Engineer 1st and 2d Lighthouse Districts.— Portland, 
Maine. 

Robert S. Williamson.— On detached service. En- 
gineer 12th Lighthouse District. Member of Board of 
Engineers for Fortifications on the Pacific Coast. San 
Francisco, Cal. 7 

Quincy A. Gillmore, Bvt. Major General.— In 
charge of construction of forts Wadsworth, ‘Tompkins 
and its batteries) N. Y., Macon and Caswell, N. C., 
Moultrie, Sumpter, Johnson and Castle Pinckney, S. C., 
Jackson and Pulaski, Ga, Clinch and Marion, Fia., 
and temporary charge of forts Monroe, and Wool, Va. ; 
improvement of the bar at the mouth of St. Jolin’s River, 
and of the inside passage between St. John's River and 
Nassau Inlet, Fla., Charleston Harbor, S.C., Savannah 
River and harbor, and Harbor of Darien, Ga. Exam. | 
ination and survey for a ship canal from St. Mary's 
River, Fla. to Gulf of Mexico; survey of St. John’s 
River, Fla., and Savannah River above Agusta Ga. | 
Member of Board to test the strength and value of all 
kinds of iron, steel, and other metals submitted to it. | 
Member of Commission on repavement of Pennsylvania 
Avenue, Washington, D. C. Member of Board of 
Engineers on improvement of Charleston Harbor S. C, | 
— P.O. Box i647, New York City. 

Thos. Lincoln Casey, Bvt. Colonel.— In charge of | 
the 1st and 2d Divisions, Office of the Chief of Engi- | 
nees; of Public Buildings and Grounds and certain | 
Public Works in the District of Columbia; of work | 
upon the building for the State, War, and Navy Depart- 
ments, of the Washington Aqueduct, and the construc- | 
tion of the Washington National Monument. Member | 
of Board to advise upon the ventilation of the Hall of | 
the House of Representatives.— Washington, D. C. 

Nathaniel Michler, Bvt. Brig. General,— In charge 
of improvement of harbors of Port Clinton, Monroe, 
Toledo, Sandusky City, Huron, Vermillion and Black 
River, on Lake Erie.—Toledo, Ohio. 


MAJORS. 


John G. Parke, Bvt. Major General—In charge : 
3d Division, Office of the Chief of Engineers. Mem- 
ber of Board of officers to prescribe rules and regula- 
tions for contracts under the War Department. — 
Washingt«n, D. C. 

Gouverneur K. Warren.— Bvt. Major General.— In 
charge of construction of defenses of New Bedford 
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Harbor, Mass., Narragansett Bay, R. I improve 
ment of harbors of Wareham Hyannis, Fall River and 
New Bedfor 1, Mass... Wickf i and Newport, R. I : 
improvement rivers Taunton, Mass., Pawtucket and 
Providence, R.I., and Pawcatuck, R. 1., and Conn 

nd Connecticut, Conn. ; Narragansett Bay, R.1., a 
Little Nar vansett Bay. R. I ! ( . I 
ion of Breakwater at Block fIsland, R. 1. Survey of 
We tport Llarbor nd Wood's H Mass. New- 
port, R.I. 

George H. Mendel], Bvt. Colonel In charge of con- 
struction of fort on Alcatraz Islar and of defenses at 
Lime Point, San Francisco Bay: Breakwater at Wil- 
mington Harber, Cal. ; provement of Oakland Har- 
bor, and Sacramento and Feather rivers, Cal. Mem 
ber of Board of Engineers for Fortifications on the 
Pacific Coast. Member of Advisory Board of Commis 

mers on the Harbor Lines of San Francisco San 


Francisco, ¢ al, 
Henry L. Abbo t, Bvt. Br Be 
ing Engineer Depot and Post of Willets Point, a 


Battalion of Engineers. In charge of construction of 
Fort Schuyler and fort at Willets | nt, N, Y., and of 
experiments with torpedoes.—W hitestone, N. Y. 
William P. Craighill, Bvt. Lieut. Colonel In 
harge of construction of defenses of Baltimore, Md 
and Washington, D. C.; improvement of Chester, 
Wicomico, Elk and Pe moke rivers, Md., James and 
Appomattox rivers, Va., G t Kanaw “New, and 
Eik rivers, West Va.. and ¢ Kear River, N. C., and 
of the harbor of Baltimor und inner har at Cam- 
bridge. Md. Memt : for surv f e har- 
or of Baltimore City ar djacent w ers. Survey 
for ship-canal Delaware and Chesapeake 


- oa oe 
Bays; survey d examination of Annapolis Harbor, 


West Branch of Patapsco River, Md., and New River 
from the Lead Mines in Wythe County, to mouth of 
Wilson in Grayson County, Va.— Union Bank Build- 
ing, Baltimore, Md. ; 

Cyrus B. Comstock, Bvt. Brig. General — In charge 
of the survey of Northern and Northwestern Lakes 


and survey of the Mississippi River. Detailed tc re. 
port upon the depth and width of a channel secured 
and maintained by jetties constructed by James B. 
Eads, at the mouth of the Mississippi River. Local 
member of Board of Engineers on improvement of low- 
water navigation of the Mississippi River.— Detroit, 


Michigan. 
Godfrey Weitzel, Bvt. M 
absence — Detroit, Mich. 
Orlando M. Poe, Bvt. Brig. General 


service 


wv General On leave of 
— On detached 
Aide-de-Camp on the personal staff of the 
General of the Army with the rank of Colonel. Mem 
ber of Lighthouse Board.— Washington, D. C. 

David C. Houston, Bvt. Colonel.—In charge of har- 
bor improvements at Milwaukee, Racine, ‘and Ke. 
nosha; Improvement of the Fox and Wi-consin rivers. 
Survey of the Wolf River, Wis.— Milwaukee, Wis 

George Hl. Elhott—In charge of the 4th and 5th 
Divisions, Office of the Chief of Engineers. — Wash. 
ingt'n, D.C. 

Henry M. Robert.—In charge of harbor improvement 
at Ontonagon, Eagle Harbor, Marquette, Menomonee, 
Green Bay, Abnepee, Two Rivers, Manitowoc, Sheboy- 
gan, Port Washington, and Harbor of Refuge at en- 
trance of Sturgeon Bay Canal.— Milwaukee, Wis. 

William E. Merrill, Bvt. Colonel—In charge of im- 
provement of the Obio, and Monongahela rivers; the 
Little Kanawha and Guyandotte rivers, W. Va., and 
Big Sandy River, Ky.; construction of Harbor of 
Refuge, at or near Cincinnati. Examination and sur- 
vey the Muskingum River, Ohio. Allegheny River, ane 
the Kiskinimetas and Conemaugh rivers, Pa.; the 
Kentucky and Licking rivers, Ky. Engineer 14tk 
Lighthouse District —82 West Third St. Cincinnati, O. 

Walter McFarland—tIn charge of improvement of 
harbors of Rocky River, Cleveland, Fairport, Ashta- 
bula, Conneaut, Erie, Dunkirk, and Buffalo, on Lake 
Erie; and construction of Fort Porter, N. Y., Fort 
Wayne, Mich., and Forts Ontario and Niwgara, N. Y.; 
of harbor improvements at Olcott, Oak Orchard, Char- 
lotte, Pultneyville, Big Sodus, Little Sodus, Oswego, 
Engineer 
1oth Lighthouse District.—Oswego, N. Y. 

Orville E. Babcock, Bvt. Brig. General—On detach- 
ed service. Engineer 5th Lighthouse District.—1 
Courtland St., Baltimore, Md. 

John M. Wilsen, Bvt. Colonel.—In charge of works 
for defense of the mouth of the Columbia River, and 
improvement of the Willamette, Columbia, and Snake 
rivers ; constructwn of canal around the Cascades of 
the Columbia River. Survey of the entrance of Coos 
Bay, and the Coquille River; examination of Cape 
Foulweather, Port Orford, Rogue River, and Alsea 
River and Bay, Oreg., and Clearwater River, Idaho. 
Engineer 13th Lighthouse District.—Portland, Oreg. 

Franklin Harwood, Bvt.. Lieut. Colonel.—In charge 
of St. Clair Flats Canal and improvement of Saginaw 
River, and Sheboygan Harber, Mich.; of harbors of 
Au Sable River, Saint Clair River at mouth of Black 
River, and Thunder Bay.—Rvom 57. Moffat Block, 
Detroit, Mich. 

John W. Barlow, Bvt. Lieut. Colonel —In charge of 
forts Griswold and Hale, and the construction of Fort 
Tiumbull, Conn. ; improvement of harbors of Stoning- 
ton, New Haven, Bridgeport, Milford, Southport and 
Norwalk, Conn., and Port Jefferson, N. Y.; improve- 
ment of Housatonic and Thames River, Conn, Exam- 


; 
} 
4 
| 


1 i tr Ba apy Ne Fn 


ee oe 


ree 


= gr 








‘| 
is 
i 
: 
ie 
; 
: 


A: eanealnet alias 


SN e-em 


a 


264 





ination and Survey of Thames River, Conn — New | 


London, Conn, 
Peter C. Hains, Bvt. Lieut. Colonel.—On detached 


service, Engineer Secretary to Lighthouse Board. — | 


Treasury Department, Washington, D. C. 


Francis U. Farquhar, Bvt. Lieut Colonel. -= In | 


charge of harbor improvements of the Mississippi River 
from St. Paul to the mouth of the Illinois River; of the 
upper Mississippi River and Rock Island Rapids of the 
Mississippi River; harbors of Fort Madison, Burling- 
ton and Dubuque, Towa, Galena River Harbor IIL, 
survey of the harbor of Quincy, Ill, and the Mississippi 
River at and above the city of Alexandria, Mo. Local 
member of Board of Engineers on improvement of low- 
water navigation of the Mississippi River.—Rock Isl- 
and, I}linois. 

George L. Gillespie, Bvt. Lieut. 
tatched service. 
the Missouri.—P. O. Drawer 508, Chicago, III. 

Charles R. Suter.—-In charge of improvement of the 
Mississippi, Missouri, Arkansas rivers —— removal of 
snags, etc. Improvement of the Missouri River at the 
following localities: St. Joseph, Council Biuffs, Omaha, 
Nebraska City, Atchison, Eastport, Fort Leavenworth, 
and Sioux City. Survey of the Missouri River from its 
mouth to Sioux City, and at Cedar City and St. Charles; 
and Missouri and Kansas rivers at their junction. Ex- 
amination of Arkansas River from Fort Smith to the 
mouth of the Little Arkansas, and the Kansas River 
from its mouth to Junction City. Member of Board 
of Engineers on improvement of low-water navigation 
of the Missouri River, and local member of Board on 
improvement of low-water navigation of the Mississippi 
River. Engineer 15th Lighthouse District. — 1351 
Washington Avenue, St. Louis, Mo, 

Jared A. Smith.— In charge of the improvement of 
the Wabash River and harbors of Michigan City, and 
New Buffalo. Survey of the White River, Ind., and 
the Kankakee River, Ill, and Ind. — Indianapolis, 
Ind. 

Samuel M. Mansfield, Bvt. Lieut. Colonel. — In 
charge of harbor improvements at Charlevoix, Frank- 
fort, Manistee, Ludington, Pentwater, White River, 
Muskegon, Giand Haven, Black Lake, Saugatuck, 
South Haven and St. a on Lake Michigan. Sur- 
vey of Portage Lake, Mich.— Detroit, Mich. 

William J. Twining. — One of the Commissioners of 
the District of Columbia. — Columbia Building, 44% 
St. Washington, D. C. 

CAPTAINS. 

William R. King, Bvt. Major. — In charge of im- 
provement of the Tennessee River, Cumberland River 
above and Below Nashville, Tenn., and Hiawassee 
River, Tenn.; Oostenaula, Coosawattee, Etowah, Oco- 
nee and Ocmulgee rivers, Ga., and Coosa River, Ga. 
and Ala. Survey of Caney’s Fork and Obey’s rivers, 
Tenn.; Etowah River, Ga., and falls of the Cumber- 
land, Ky., Chattanooga, Tenn, 

Wm. H. H. Benyaurd, Bvt. Major.—In charge of 
improvement of the White. St. Francis and L’Anguille 
rivers, Ark., and the Ouachita River, in La., and Ark., 
Yazoo River in Miss,, and Cypress Bayou, Tex.; of 
water-gauges on the Mississippi River and its principal 
tributaries ; improvement of mouth of the Red River, 
La., and harbors of Memphis, Tenn., and Vicksburg, 
Miss., and the Mississippi River at those points; re- 
moval of raft, snags and other obstructions from Red 
River, and closing Tone’s Bayou. Examination of The 
Big Sun Flower, Tallahatchie and Cold Water rivers, 
Miss.; Little and Saline rivers, Ark., Upper Red River, 
and Falls on Red River near Alexandria, La.; Bayou 
Bartholemew, and the Fourche La Fave, Ark.; Tones 
Bayou, Bayous Pierre and Wincey and Lakes Bayou 
Pierre and Cannasanier, La.— Memphis, Tenn. 

Charles W. Howell, Bvt. Majur.—- In charge of con- 
struction of forts Pike, Macomb, Tower Dupré, Bat- 
tery Bienvenue, Tower at Proctorsville, and forts of 
Jackson, St. Philip, and Livingston; improvement of 
the mouth of the Mississippi River at Southwest Pass , 
of New Orleans and Galveston harbors, Sabine Pass 
and Red Fish Bar in Galveston Bay ; improvement of 
ship-channel San Jacinto River to Bolivar Channel, 
Galveston Bay, Texas.; improvement of Pass Cavallo, 
Texas. Removal of wrecks and other obstructions to 
naviyations at Brazos Santiago, Texas, and in Bayou 
La Fourche, La.; improvement of the narrows ebove 
Orange on Sabine River, Tex., and deepening the chan- 
nel at mouth of said river ; deepening channel at mouth 
of Trinity River, Tex., and removal of obstructions to 
Liberty ; deepening of channel at mouth of Neches 
River, Tex., and removal of obstructions to Beaumont. 
Survey of Aransas Pass and Bay up to Rockport and 
Corpus Christi, Tex., and Corpus Christi Pass and 
channel. Examination of Pearl River, Miss., Brazos 
River, Tex., and Tongapahoe River, La.—Drawer 432, 
New Orleans, La. 

Garret J. Lydecker.—In charge of the construction 
of the harbors of Chicago, and Calumet, and the im- 
provement of the Illinois River.—P. O. Drawer 508, 
Chicago, Il. 

Amos Stickney Bvt. Major.—In charge of the Des 
Moines Rapids Canal and the improvemeni ot the Des 
Moines Rapids of the Mississippi River.—Keokuk, Ia. 

James W. Cuyler.— On duty under the immediate 
orders of Major Craighill. — New River Depot, Pul- 
aski Co., Va. 

Alexander Mackenzie. — In temporary charge of im- 
provement of the falls of the Ohio River, and Louis- 


Colonel. — On de- 


Engineer Officer Military Division of | 
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ville and Portland Canal; of St. heats Falls Canal, 
St. Mary’s, St. Clair, Detroit and Sebawaing rivers, 
Mich.; Harbor of Refuge on Lake Huron. Engineer 
11th Lighthouse District.--Detroit, Mich. 

Oswald H. Ernst. — Commanding Company E. Bat- 
talion of Enyineers. On duty at the Military Academy 
as instructor of Practical Military Engineering, Mili- 
tary Signaling, and Telegraphy.—West Point N. Y. 

David P. Heap. —On duty under immediate orders 
of Major Warren.— Newport, R. I. 

William Ludlow, Bvt. Lieut. Col.— On duty under 





| immediate orders of Colonel Macomb,—1328 Chestnut 
| St., Phila., Pa. 


| 








Charles B. Phillips. —In charge of the improvement 


| of the Elizabeth and Nansemond rivers and Norfolk 


Harbor, Va.; Neuse and Scuppernong rivers, Currituck 
Sound, North River Bar, and Edinton Harbor, N. C. 
Survey of water line from the harbor of Norfolk, Va., 
to the Atlantic Ocean south of Hatteras. Survey of 
North Landing River, Anancock Harbor, and Notto- 
way River, Va.; Pedee, Trent, Neuse, Chowan, and 
Tar Rivers, N. C. — Norfolk. Va. 

William A. Jones.— On detached Service. Engineer 
6th Lighthouse District.—Charleston, S. C 

Andrew N. Damrell Bvt. Major. —In charge of con- 
truction of defenses of Mobile Pensacola, and fort on 
Ship Island, Miss.; improvement of Harbors of Pensa- 
cola and Cedar Keys, Fla., and Mobile, Ala.; of Chat- 
tahootchie and Flint Rivers, Ga., Alabama and Pas- 
cagoula rivers, Miss., Appalachicola River, Fla., and 
Warrior and Tombigbee rivers, in Ala. and Miss.; re- 
moval of obstiuctions in the Choctawhatchie River, 
Ala. and Fla. Examination and survey of the Cone- 
cuh, Patsaligo, and Escambia rivers, Ala.: Chichasahoy 
and Pascagoula river-.; Chattahootchie and F lint rivers, 
Ga., Suwaunee and Caloosahatchie rivers, mouth of 
Hillsborough River, Appalachicola and Tampa bays, 
Fla. Engineer 8th Lighthouse District.— Mobile, Ala. 

Charles J. Allen, Bvt. Major. — In charge of the im- 
provement of the Chippewa, Minnesota and St. Croix 
rivers, and the Red River of the North; harbor of 
Duluth, and entrance to Superior Bay ; improvement 
of the Falls of St. Anthony, and of the Mississippi 
River above the Falls of St. Anthony; construction of 
Meeker’s Island lock and dam. Examination of the 
sources of the Mississippi, St. Croix, and Chippewa 
rivers, with the view to ascertaining the practicability 
aud cost of- creating and maintaining reservoirs, etc. — 
St. Paul., Minn. 

Charles W. Raymond.—On detached service. On 
duty at the Military Academy, West Point,—N. Y. 

Lewis C. Overman.— On duty under immediate or- 
ders of Captain King,— Nashville, Tenn. 

Alexander M. Miler.— Commanding Company B. 
Battalion of Engineers.— Whitestone, N. Y. 

Micah R. Brown.— On duty under the immediate 
orders of Major Comstock in connection with the jet- 
ties constructed by James B. Eads at the mouth of the 
Mississippi River.—Port Eads, La. 

Milton B. Adams.—On duty under immediate orders 
of Major McFarland,— Cleveland. Ohio. 

Wm. R. Livermore.—On detached service. En- 
gineer Officer, Department of Texas.—San Antonio, 
Texas. 

William H. Heuer.— In charge of construction of 
forts Jefferson and Taylor, Fla. Engineer 7th Light- 
house District. Army Building, N. Y. City. 

William S. Stanton.—QOn detached service. En- 
gineer Officer, Department of the Platte-— Omaha 
Barracks, Neb. / 

A. Nisbet Lee.— On duty under immediate orders ot 
Captain Mackenzie.— Louisville, Ky. 

Thomas H. Handbury.—On duty under immediate 
orders of Major Suter.— 1351 Washington Avenue, St. 
Louis, Mo. 

James C, Post.— On duty under immediate orders of 
Lieutenant Colonel Gillmore.— P O. Box 266, Savan- 
nah, Ga. 

James F. Gregory — Commanding Company C. Bat- 
talion of Engineers.— Whitestone, N. Y. 

Henry M. Adams.—On duty under immediate or- 
ders of Major Comstock.— Detroit, Mich. 

James Mercur.— On duty under immediate orders of 
Lieutenant Colonel Newton. Recorder of Board of 
Engineers on improvement of Charleston Harbor, S. C. 
—Astoria, N. Y. 

Chas. E, L. B. Davis —On duty under immediate or- 
ders of Captain Howell.— Box goo, Galveston, Tex. 

Benjamin D. Greene—On duty under immediate 
orders of Major Farqubar.—Rock Island, II]. 

FIRST LIEUTENANTS. 

George M. Wheeler.— In charge of Geographical 
Surveys of the territory west of the 1ooth meridian.— 
P. O. Lock Box 93, Washington, D. C. 

James B. Quinn.— Q. M. Batallion of Engineers. A. 
A.Q.M. & A. C. S., and Recruiting Officer Post of 
Willets Point. — Whitestone, N.Y, 

Daniel W. Lockwood.— On duty under immediate 
orders of Major Comstock.— Detroit, Mich. 

Ernest H. Rufiner— On detached service. Engin- 
eer Officer, Department of the Missouri.— Fort Lea- 
venworth, Kans. 

Jobn C. Mallery.— Adjutant and Treasurer of the 
Battalion of Engineers and Post of Willets Point. 
Acting Signal Officer of the Post of Willets Point.— 
Whitestone, N. Y, 

Clinton B. Sears— On detached service. On duty 
at the Military Academy.— West Point, N. Y. 


ue 15; wie. 


Thomas Turtle.— On duty under immediate orderS 
of Major Craighill.—Kanawha Court House, W. Va. 

Edward Maguire.— On detached service. Engineer 
Officer, Department of Dakota. In charge of the im- 
provement of the Missouri River above the mouth of 
the Yellowstone under the direction of the Chief of Ey- 
gineers, and the survey of the Yellowstone River.—Fort 
Snelling, Minn. 

Frederick A. Mahan.—On duty under immedi-te or- 
ders of Major Merrill. —82 West Third Street Cincin. 
nati, Ohio. 

Charles F. Powell—On duty under immediate orders 
of Major Comstock —D -troit, Mich. 

Frederick A. Hinman—On duty under immediate 
orders of Major Houston—433 Broadway, Milwaukee. 
Wis. 

Albert H. Payson—On duty under immediate orders 
of Lieutenant Colonel Stewart, and of the Board of 
Engineers for Fortifications on the Pacific Coast—San 
Francisco, Cal. 

John G. D. Knight—On detached service. On duty 
at the Military Academy—West Point, N. Y. 

Richard L. Hoxie—On detached service. Assistant 
to the Engineer Commissioner of the District of Colum. 
bia—Coluwnbia Building, Four-and-a-half St., Wash- 
ington, D.C. 

William L. Marshall—On duty under immediate or. 
ders of Captain King—Rome, Ga. 

Joseph H. Willard—On duty under immediate or- 
ders of Lieutenant Colonel Newton, Recorder to 
Board appointed to co-operate with the authorities of 
the State of New York in examining and deciding 
upon exterior pier and bulkhead lines on Hudson 
River from State dam at Troy to the city of Hudson— 
Box 228, Albany, N. Y. 

Eric Bergland—On duty under immediate orders of 
Lieutenant Wheeler. On leave of absence—Lexing- 
ton, Ky. 

Samuel E. Tillman—On duty under immediate or- 
ders of Lieutenant Wheeler—P. O. Lock Box 93, 
Washington, D. C. - 

Philip M. Price—On duty under immediate orders of 
Major Comstock—Detroit, Mich. 

Francis V. Greene—On detached service. On duty 
under the Department of State as Militery Attache to 
the U. S. Legation at St. Petersburg—U. S. Lega- 
tion, St. Petersburg, Russia. 

Car} F. Palfrey—On detached service. On duty at 
the Military Academy—West Point, N. Y. 

William H. Bixby—On detached service. On duty 
at the Military Academy—West Point, N. Y. 

Henry S. Taber—On duty at the Military Academy, 
and with Company E, Battalion of Engineers—West 
Point, N. Y. 

William T. Rossell—On detached service. On duty 
at the Military Academy—West Point, N. Y. 

Thomas N. Bailey—On detached service. On duty 
at the Military Academy—West Point, N. Y. 

Thos. W. Symons—On duty under immediate orders 
of Lieutenant Wheeler—P. O. Lock Box 93, Washing- 
ton, D. C. 

SECOND LIFUTENANTS. 


Smith S. Leach—Assistant to, and recorder of, 
Board of Engineers on improvement of the low-water 
navigation of the Mississippi and Missouri Rivers— 
Army Building, N. Y. City. 

Dan C. Kingman--On duty with Company A, Bat- 
talion of Engineers—Whitestone, N. Y. 

Eugene Griffin——On duty under immediate orders of 
Lieutenant Wheeler—P O Lock Box 93, Washington, 
D. C. 

Willard Young—On duty under immediate orders of 
Lieutenant Wheeler—-Ogden, Utah. 

William M. Black—On duty with Company C, Bat- 
talion of Engineers-—Whitestone, N. Y. 

Walter L. Fisk—-On duty with Company B, Bat- 
talion of Engineers—Whitestone, N. Y. 

Solomon W. Roessler—-On duty with Company A, 
Battalion of Engineers—Whitestone, N. Y. 


U. S, CIVIL ENGINEERS, 


Clarence King—In charge of Geological Exploration 
of goth Parallel—23 Fifth Avenue, N. Y. City. 

S. T. Abert—In charge of improvement of Occoquan, 
Rappahannock, Black Water, Hampton and Chicka- 
hominy rivers, Va., Roanoké, Pamplico and French 
Broad rivers, N.C.. of Aquia and Nomini creeks, Va.; 
of the harbors of Washington and Georgetown, D. c. 
and harbor of Breton Bay. Leonardtown, Md. Survey 
of the Yadkin, N. C., Dan and Staunton rivers, Va.— 
No. 1907 Pennsylvania Avenue, Washington, D. C. 

M. Meigs—On duty under immediate orders of Major 
Farquhar—-Rock Island, II. 


RETIRED OFFICERS. 


Colonel Henry Brewerton, Bvt. Brig. General—New- 
port, R. I. 

Colonel Thomas J. Cram, Bvt. Major General—1817 
De Lancey Place, Philadelphia, Pa. 

Colonel George W. Cullum, Bvt. Major General— 
Newport, R. I. 

Lieutenant Colonel Lorenzo Sitgreaves—1226 F.St., 
Washington, D.C. 

Major Frederick E. Prime, Bvt. Colonel-—Care Dr. 
Buell, Litchfield, Conn. 

By command of the Acting Chief of Engineers: 

GrorcE H. ELviot, 
Major of Engineers. 
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REFERENCE. 


CINCINNATI W. W. 

LEIPSIC W.W. 

. DOVER CASTLE. 

. CORNISH ENGINE. 
FOLKESTONE W.w. 
CHICAGO W.w. 

KENT W.W. (SHORTLANDS.) 
BROOKLYN W.W. 
CROSSNESS PUMPING STATION. 
ALTONA W.W. 

RYDE w.w. 

12 EASTBOURNE W. w. 

13. BERLIN W. W. 

4 WEST MIDOLESEX w. Ww. 
I5. CORNISH ENGINE. 

16. ISLE OF WIGHT W. WwW. 

17. KHARKOW W.W. 

18. PARIS W. W. ( TURBINES.) 
19. KENT W.W. (CRAYFORD. ) 
20. MATHER & PLATT'S SYSTEM. 
21. GORLITZ W. W. 
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THE ANNUAL REPORT OF THE PHILA- 
DELPHIA WATER DEPARTMENT. 


the water above an elevation of 175 feet, city da- 
tum, under the best conditions, and above 135 feet 


| the conditions assumed by others. 





Chief Engineer McFadden, of the Philadelphia 
Water Department, has submitted his report for the 
year ending Dec. 31, 1877, and from advance 
sheets we condense the following statement: 

The total amount of receipts for 1877, was $1,- 
284,214.67, against $1,252,014.92 collected in 1876, 
in both years adding the amounts collected by the 
city solicitor ; the total expenditures for 1877 were 
$570,849.88 ; the profits of the Department were 
$40,309.05, and the total revenues in excess of ex- 
penditures were $796,542.62, an exhibit to which 
the Chief Engineer points with considerable satis- 
faction, as being unequalled in the history of the 
works. 

“The surplus receipts over expenditures for one 
year would place the city beyond a water contin- 
gency for ten years. The surplus for three years, 
would enable the Department to complete its re- 
commendations, and to furnish an abundant supply 
of pure and wholesome water to every section of 
the city. The water then could be subsided at 
small expense, and be equal in quality to any, 
without the necessity for the costly and uncertain 
process of filtration. 

PUMPAGE. 

The total pumpage of the year amounts to 17,- 
877,144,792 gallons, an excess over 1876 of 403,836,- 
753 gallons, or an increase of two and one-third per 
cent., a daily average increase of one and one-tenth 
million gallons. 

The pumpage at Fairmount by water power was 
9,492,419,433 gallons, the largest pumpage ever 
made at these Works, and an increase over 1876 of 
1,117,761,690 gallons, or 134g per cent., an excess of 
670,690,840 or 746 per cent. over the highest pump- 
age, which was in the year 1871. This result was 
obtained by the equable distribution of the rain- 
fall. 

The total pumpage of 17,877,144,792 gallons, 
when equated to a lift of 100 feet high, amounts to 
23,605,350,256 gallons, at an expense of $3.07 by 
water power per million gallons 100 feet high. 
This does not include the interest on the plant. 
The amount pumped by water power was 8,543,- 
177,489, at a total expense of $26,234.90. 

The amount pumped by steam power, equated 
to a lift of 100 feet, was 15,062,172,767 gallons, at 
an expense of $8.48 per million per 100 feet high, 
or at a total expense of $127,784.20. 

The total expense of pumpage for the year, 
amounts to $154,019.10, at an average expense of 
$6.52 per million gallons lifted 100 feet high by 
steam and water power combined. 


FUTURE MODE OF SUPPLY. 

Sooner or later, in order to a future supply, the 
mode must be determined whether it shall be by 
water power, with impounding reservoirs, flooding 
large areas, and new water power works at Flat 
Rock dam as suggested by some, or by gravity, in- 
volving a heavy outlay for the construction of an 
impounding dam, a conduit for the conveyance of 
the water, and a distributing reservoir of one bil- 
lion gallons capacity, as recommended by others, 
or by steam power as at present, demanding means 
for the maintenance of the purity of the River 
Schuylkill and its protection from pollution. 

A water power plan has to recommend it, the 
small expense of pumpage, but if the interest on 
the plant be added, the cost of pumpage is greater 
than by gravity or steam power. The Commission 
of Experts, in 1875, in their report, pages 25, 26 
and 27, determmed the cost at $12 per million 
gallons lifted 100 feet high for storing water as a 
power, under the most favorable circumstances, 
which was by means of a dam, impounding 2,000 
acres in the valley of the Perkiomen, and using the 
water power twice, at Flat Rock and at Fairmount. 
This $12 includes only the expense of providing 
the power, and does not embrace the expense of 
the pumpage by water power, which is $3 per mil- 
lion gallons lifted 100 feet high. 

The lowest estimate for a gravity supply, in- 
cluding a basin of one billion gallons capacity, 
within the limits of the city, is 8,000,000 (eight 
million) dollars, the interest on which amounts to 
$480,000, an average cost of $10.85 per million gal- 
lons lifted 100 feet high, on the basis of the com- 
pletion of the work and in operation at present, 
with an average consumption of fifty million gal- 
lons per day — sevent “five million gallons per day 
in 15 years, and one ler million gallons per 
day in 30 years, besides involving the pumpage of 


Thus, by elimination, we are forced to the last 
and only mode of supply, namely, by steam power, 
whereby we maintain intact our present works, 
which can be doubled in capacity by the introduc- 
tion of improved pumping and steam machinery at 
a comparatively small outlay for any needed recon- 
struction of the engine and boiler houses. 

While I might prefer a gravity supply for the 
purity of source, or a water power supply for the 
small expense attending water power pumpage, 
yet a commercial and financial consideration com- 


large lithographic plates showing details of works 
at the Frankford Pumping Station, the mechanical 
execution of which does great credit to the 
draughtsman, W. M. McFadden Esq. 

Chief Engineer McFadden, and his able assis- 
tants, and the city of Philadelphia are to be con- 
gratulated on the incomparable exhibit of the 
workings of their Department for the past year. 








THE BROOKLYN BRIDGE ACCIDENT OF 
JUNE 14. 


pels my preference for steam power pumpage as | 


the cheapest mode of water supply, especially 
when an offer is pending to furnish and donate in 
five years all the machinery necessary to do the 
work and maintain it in as good order and condi- 


tion as when first made, and do the pumpage at | 
$7.14 per million gallons lifted one hundred feet 


high. 
Therefore, I have the same recommendations to 


make which have been repeated year after year, | 


except such as have been consumated by your or- 


ders and instructions. Unless the means are pro- | 
vided to place the City beyond a water contingen- | 


cy, there will be nothing to prevent a water famine 


in the second system dependent for its supply upon | 


the Belmont Works. I have earnestly labored to 
avoid such a possibility, and I both hope and trust 
Councils will understand and appreciate the true 
conditions, and furnish the means to prevent such 


a calamity, rather than to effect a cure at much | 


cost and anxiety. 

The offers which have been made by some of the 
manufacturers of the best pumping machinery are 
worthy your careful consideration and prom pt de- 
cision. The department would prefer an appro- 
priation to provide for the recommendations con- 
tained in the Report, and to obtain by advertise- 
ment the best pumping machinery, for the least 
money which, after a twelve months’ actual opera- 


tion by the makers, subjected to the approval of | 


the Department, would insure the best results. 


RECOMMENDATIONS REPEATED. 


1. At the Belmont basin, such an arrangement as | 
will separate the inlet and outlet pipes from the | 


same chamber, which could be done at small cost, 
and avoid supplying the water direct from the 
river to the consumers, affording the benefit of sub- 
sidence before delivery. 

2. At the Belmont Works, such an arrangement 


as will separaté the pumping from the distributing | 


main, which causes roiley water to be furnished af- 
ter every shower, and is gradually filling with 
mud the submerged main which carries the water 
to the east side of the river Schuylkill. 

3. The erection of a basin, at such an elevation 
that it will supply the second system east of the 
river, and at the same time by means of a stand 
pipe, furnish water to the Belmont basin. 

4. A pumping main from the Spring Garden 
Works to the proposed basin. 

5. A distributing main from said basin to Broad 
Street. 

6. An engine at Spring Garden Works, to pump 
into the proposed basin, located to supply the sec- 
ond system; the estimated cost of the above is 
$600,000 and can never be done cheaper. 

7. An engine at Roxborough Works, the 30 inch 
main having been provided, and the only necessity 
for the engine, an accident to the largest engine at 
the period of maximum demand, when the smaller 
engine would be inadequate to keep up the spupply. 

8. Another engine at Frankford, as provided in 
said loan, and for reasons as per No. 7. 

9. Suggestions on pages 9, 11, 12, 26, of Report 
for 1876. 


10. A rearrangement of the distribution districts, | 


whereby the low levels could be furnished from the 
Fairmount and Kensington basins, and the Spring 
Garden and Corinthian basins supply the old City 
proper, thus affording an additional head of 26 feet 
upon its 30 miles of small pipes, which would ben- 
efit it at a very small outlay, and answer a useful 
purpose for many years to come. 


A very fine diagram printed in colors, accom- 
panies the Report; it shows the daily rain-fall, the 
noon temperature, the waste water over flash boards, 
the storage between the legal comb and the top of 
flash boards, the reliance placed upon, and the 
draught made upon this storage, the daily pump- 
age at each of the works, and the total pumpage 
by steam and the water power of all the works, 
and above all, the small value of Fairmount in 
times of drought. We are also in receipt of three 


On Friday, June 14th, a terrible accident oc- 
| curred at the East River Bridge resulting in the 
| loss of the 15th up town strand, and the death of 
two men, Thos. Blake and Henry Supple. 

As we stated in ENarneertnc News of June 
27th, (see paper 201 ante) the writer was so fortun- 
| ate as to be early on the scene of the accident and 


| from his investigations at that time the following 
notes has been prepared to which is added the 
paper read by Engineer Collingwood of the Bridge, 
before the Convention of the American Society of 
Civil Engineers, held the succeeding week in 
Boston. 

In order to understand the cause of the accident, 
it is necessary to premise, that the wires are laid 
up at a considerably greater elevation than that 
occupied by the finished cable. This is done 
chiefly for convenience in adjusting the wires to 
length. The shoes at each anchorage around the 
rear of which the bights of wire are passed as they 
are brought over, are in fact twelve feet back— 


while the strand is making,—of their position 
when attached permanently to the cable chains. 
After a strand is all laid up, it is “seized ” by a 
few turns of wire at about every two feet of its 
length, and is then ready to be lowered into its 
final position. To do this heavy clamps are screw- 
ed on in front of the shoe. To these are attached 
two long heavy bars, and to these again a “ pen- 
nant of eight parts of 143 in. iron rope 53 to 58 
| feet long, the pennant being finally attached to the 
“becket ” of an enormous iron block, containing 
six sheaves. A corresponding sheave is attached 
to a heavy wood snubbing post at the rear face 
of the anchorage. The “fall” for these blocks 
was a 11g inch iron wire rope* and after passing 
through the blocks, the end led first to a single 
iron sheave or leading block held by a pin, be- 
tween the ends of two iron straps or bars folded 
over into U form. These straps were also attached 
| to snubbing posts, placed on opposite sides of the 





| corner of the anchorage. 
| 


From here the rope led about at right angles to 
| its former course, to a similar lead block at centre 
of the rear of the anchorage; and from thence 
along the centre of the anchorage to and over its 
front face. There being 12 parts to the rope and 
12 ft. movement, 144 feet of rope had to be slack- 
ened back before the shoe would be far enough 
forward. To reduce the strain to the power of the 
engine, a four part tackle (or “ luff”) of hemp rope 
was attached by clamps to the iron rope on top 
and near the front of the anchorage and the fall 
led down to the engine below. 

About 100 feet of the iron rope could thus be 
let out at once, when it was necessary to “fleet” 
the “luff” and take a fresh hold. 

This was done by “stopping ™ the various parts 








| 
| 
| 
| of the iron rope in the blocks by hemp “ stoppings,” 
| while the clamps were being moved back and at- 
| tached anew: after which the final lowering could 
| be accomplised. 
| +At the time of the accident, the strand had been 
lowered at the Brooklyn end, and had also been low- 


ered at the New York end for the first 100 feet of 





*A little larger in Brooklyn where the strain was heavier on 
account of the first lo vering being done at that end. 

+From a Paper read before the Convention ot American So- 
ciety of Civil Engineers, at Boston, June 13, by F, Collingwood, 
CE, Asst. Engineer, Brooklyn Bridge. 
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the iron rope fall or about 814 feet forward move- 
The 
blocks had been made, and the signal given to 


ment of shoe. fleet backward of the hemp 
lower away again when before perceptible motion 
had taken place, the iron rope parted at the last 
lead block next to the large sheaves thus caus- 
ing the and fall of the The 


shoe, letting-off clamps, attaching cable, and for- 


release strand. 
ward blocks, slid along one of the strands for about 
feet they 
finally left this and fell, striking the rear of one or 


two hundred tearing off the seizings; 


more buildings, and glancing from each in suc 
cession; took the coping from the roof of Kane’s 
building; next breaking down a telegraph pole and 
finally landing just on the south side of South St. 
The strand broke down a lot of cross timbers over 
derrick 


This last prevented it from breaking in the 


the coal bin, then fell over the head ot a 
strut. 


roof of the machine shop. No person was hurt by 


its fall. The centre span fell in the water between 
the piers, narrowly escaping a ferry boat, an oil 
boa tand one ortwotugs. It cut off one of the 


lower cradles also. The Brook!yn span fell across 
the centre core of the cable in two great festoons. 

Messrs. Paine, Martin and Collingwood, after a 
thorough examination came to the conclusion that 
the cause must have been a “fouling” of the iron 
rope on the edge of the final lead block, the reason 
for this conclusion being as follows: 





The rope immediately adjacent to the break was 
tested next morning, and began to yield at 25 tons 
strain. 
by a careful re-computation made after the acci- 
dent. At the Brooklyn end before lowering 64 tons 
not including addition due to friction while in the 
act of lifting off. 

At the N. Y. end before lowering, 42 tons, and at 


The ‘strains in the strand were as follows | 
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to this, the lead block on examination showed at 
one point in its groove that all the paint and oil 
had been rubbed off for about six inches of its cir- 
cumference, as though the broken strands of the 
rope had been coiled in there. The block (A) was 
found at (a) and it had in its course dug deeply 
into the wood of the slide under the large blocks 
at “re”, had glanced and struck the slide at two 
other points, then hit a cover of the running rope 
block lying in its course and finally deeply in- 
dented a stick at This 


shows that the rope getting on the edge of the fall 


(a’) and fallen as shown. 


had tipped the sheave, broken the small pin under- 
neath at ‘‘G”, and had gradually lifted the upper 
part of holding bars with the centre pin, as shown 
by a spiral mark on the pin; finally the lower 
end of the centre pin had escaped, when the lead 
block flew as from a bow. <A mark abraded on the 
circumference of the hole in block shows where it 
escaped. The fall being thus released and weak- 
ened by the breaking of two strands, then jumped 
forward and struck against the rear of the back 
block of the tackle; and the shock being too great 
for the weakened rope it parted. 

This is the only way to account for the prelimin- 
ary surge of “ about six inches” which Mr. Farring- 


ton describes he saw before he was knocked over by | 


something striking him. 


Of course after the lead 
| block had escaped, the centre pin would fall back 


| by its own weight in the position in which it was 
| found. 

It would be very easy for the man who saw the 
| rope part, to be deceived; as until a forward move- 
ment of the rope, the broken or cut strands being 
|held in place, could not unwind. That a certain 
|amount of movement forward had occured is cer- 
tain, as in no other way could the broken strands, 





the point where the accident occurred 38 tons. This 
among 12 strands gives }$ If to 

t 15 we have 444 tons total 
at the time of taking up the strain after “stopping.” 


— 3.2 tons strain. 


this be added friction a 


As there were six parts to the rope this was only 
the full strength of one strand, showing that it 
The end to- 
wards the engine was hauled up by a tackle and 


could not possibly be a fair break. 


found to come almost exactly to (A) on the last lead 
block. 
strands broken by a straight pull, and two shoved 


An examination of this end showed four 


back on the others and showing clearly an indenta- 
tion upon the edge of the lead block. That this 
could not have been upon the holding bars “c¢ p” 
was surely shown by there being not the slightest 


rubbing of the paint or oil on them. In addition 


be shoved back on the broken end of the fall which 
| was toward the engine. The man at the engine 
also says that he was lowering away, when sudden- 
ly everything slacked off, and he knew something 
was wrong. 

Had there been no jerk, the four remaining 
strands would have held the cable strands. The 
break showed a beautiful drawing down of the 
wire, showing that it was tough, and that the rope 
had not been overworked. 


THERE are now twenty-five miles of telegraph 
wires in use by the Philadelphia water works sys- 
tem, connecting the different works and Purveyors’ 
offices with the main offices. During the past year 


3,027 messages were sent from and 2,080 received 
at the ma'n office. 








BOOK NOTICE. 


REPORT OF THE NEW JERSEY STATE ComMIsstox 
APPOINTED TO DEVISE A PLAN FOR THE 
COURAGEMENT OF MANUFACTURERS OF 
MENTAL AND TEXTILE FAprics. 1878. 


Ex 
ORNA«- 


This report of 90 closely printed pages is the 
direct outcome of New Jersey’s Commission at the 
Centennial Exhibition. their 
duty, the Commissioners became convinced “ that 
unskilled labor in New Jersey will never be the 


In the course of 


Our value as 
State depends upon the development of skilled la 
bor.” 


subject of any special change. 


And in this elaborate report the Stat 
the of the Centennial 
Commissioners, state how, in their opinion, this 
development of skilled labor is to be 


Commission, successors 
brought 
about. 

They recommend, [1] the establishment of 
Bureau of Statistics, {2) the introduction of a com 
plete system of technical and trade education, 


a 


which shall begin with the children of our artisans, 
even in the primary schools, and which shall be con- 
tinued into the polytechnic, agricultural and trade 
schools ;” direct connection between the 
4}, the es 
|5|, the introduction 


in this system of schools of an art-education, as ap- 


[3], a 
lower schools and the technical 
tablishment of trade schools, 


ones, 


| plicable in the manufacture of the finer textile 


manufactures, pottery, etc.; [6], the creation, ulti- 
mately of a Technical and Industrial University, 
{7], “Such legislation relating to capital as shall be 


best adapted to lead to its introduction and em- 
ployment in the State, such legislation relating to 


| labor as shall secure to the honest and industrious 
| of all classes the right to sell their labor wherever 


and whenever it can find the best market for it, 
and such legislation relating to industrial enter- 
prises as shall secure safety to property and non- 
molestation by ill-disposed men.” 

Such are the items of work put before the citi- 
zens of New Jersey, if they would see their State 
take a front rank in the struggle for supremacy 
constantly going on the world over among manu- 
facturers and manufactured products. And what 
applies in these respects to New Jersey, must be 
generally true for any other Commonwealth as 
well. 

It will be very evident to any careful observer 
of events, that since the gradual extinction of the 
apprentice system, we have had nothing, as yet, to 
take its place universally. And yet it must also 
appear, that the youth of our day meet with the 
greatest of obstacles in the effort to enter the ranks 
of any honest trade or calling, to which, tormerly, 
the apprentice system was a natural and easy door. 

Too many, alas! are repulsed, only to drop into 
the company of the unemployed, and thence by 
natural descent into the criminal classes. Asa 
remedy against this train of evils, and as a substi- 
tute for the apprentice system many careful think- 
ers at home and abroad, believe they have found 
what they seek in the establishment of trade 
schools. Doctors, lawyers, engineers, architects, 
etc., were formerly brought up in their profession 
entirely on the apprentice plan say they; they now 
go to professional schools. Let us do the same 
thing argue the advocates of trade schools, with 
carpenters, model makers, tinsmiths, blacksmiths, 
machinists, weavers, etc. If one learns to trepan 
a skull in his school, why not teach the other in 
his, to drill a hole, on an upright drill, into a cast- 
iron pot? 

Teach one the art of pleading, the other the 
necessary skill in manipulation of a 2-ft. file, but 
teach both in a school rather than send him out to 
try his “ prentice hand” upon the first he meets 
upon the stage of life. 

This is one train of considerations. Another and 
an emphasized one is, that by no other means than 
this of early and of continuéd training towards a 
definite work in life, can that class of skilled and 








August 22, 1878. 
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tasteful artisans be produced, whose handiwork in | 
the textile and ceramic arts commands the markets | 
of the world. It is therefore held to be the duty 
of the State to educate in each place with especial 
reference to those manufactures that may be al- 
ready established in it, so that they may find a 
healthy and stimulating soil to grow and flourish in. 
To all interested in the subjects this Report opens 
up, it and its Appendix of 70 odd pages will prove 
valuable reading. The Commissioners are: Sam- 
uel C. Brown, of Trenton, Thos. N. Dale, of Pater- 
son,.and Robert H. Thurston, of Hoboken. 


| 





PARIS EXHIBITION. 





[From our Special Correspondent. } 
164 QUEEN VICTORIA ST., Lonpon E. C. } 


Fuly zoth. 1878. J 
EpiToR ENGINEERING NEws. 


It might be thought, at an Exhibition claiming to 
have collected together a specimen of almost every class 
of machine now in use, that the pumps and pumping | 
machinery would be most complete and interesting. | 
Such is not the case. Undoubtedly there are various | 
descriptions of pumps distributed through the main 
building and the annexes, but saving the Pulsometer, 
which is exhibited Loth in the English machinery hall 
and in the French Annexe des Pompes, there is little | 
with which the engineer has rot been long familiar: | 
The Pulsometer is undoubtedly a machine of the future, 
and as such is deserving of more than a passing notice; 
unfortunately any description unaccompanied by dia- 
grams would be unintelligible, so that as it has been so 
often illustrated and described, it must be takea for 
granted that your readers are acquainted with the man- 
ner in which it is constructed, and the principles upon 
which it works. Only recently in sinking a well for 
the Newington water works from lift pumps worked by 
a portable engine, being unable to keep the workings 
dry, were removed and re-placed by two pulsometers 
conjointly capable of discharging about 37,000 gallons 
per hour; these are working in a successful manner and 
keeping the water entirely under control. The pulso- 
meter requires little or no attention, and is said to be 
capable of discharging wate: containing 20 or 25 per 
cent. of sand and gravel, and is finding much favor in 
England on account of its compactness, convenience 
and certainty in working. In this French Annexe des 
Pompes there is much that is amusing, but little that 
can be considered instructive to the engineer. After | 
one or two rotary pumps have been examined, there is | 
little but what may be considered antiquated. For in- 











stance, chain pumps are a prominent feature in this de- | 


partment. Now, whilst fully appreciating the merits 
of chain pumps for the carrying out of pumping opera- 
tions on new works where the pumps often have to be 


capable of discharging sludge, chips of wood, brick- 


bats, and old boots, it yet cannot be conceded that they | 


are suitable or economical pumps for mill or household 
uses, for which purposes it would appear the French 
wish to illustrate their adaptability by innumerable de- 
vices which are shown working to the greatest advan- 
tage. Nearly the whole of the pumps throughout the 
Exhibition have the delivery pipe as nearly at the level 
of the mouth of the suction pipe as possible, and in 
some cases even below it, when, of course, if a small 
quantity of water be allowed to run to waste the pipe 
would run full on the principle of the syphon without 
the aid of a pump. This arrangement conveys to the 
casual observer a very distorted idea of the power of 
pumps and the efficiency of pumping machinery genet- 


ally. Leaving the Annexe des Pompes and proceeding | 


to the adjoining French Maritime Annexe, a number of 
pumps and fire-engines wil) be found. These are not 
of much importance, and there is little very wonderful 
of this nature. The exhibits of Monsieur Bazin, which 
are here found, are alike interesting and instructive. 
His gold washing machine will undoubtedly be of ser- 
vice in a country where auriferous sands exist. It sim- 
ply consists of a hemispherical bow! which is fixed on 


a spindle and made to revolve by the hand in a vessel | 
On sand being placed in this bow] | 
the lighter particles are driven out by centrifugal force, | 


containing water. 


and only the heavier particles and atoms of metal re- 
main. This machine is so sensitive that four pieces of 
gold, each not larger than a pin’s point, placed ina 
plateful of rough sand, were re-found without the 


|turbed the more or less barren surface sand. 
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slightest difficulty. 
bearing sands from 


His machine for obtaining gold- 
the bottom of 
ingenious, consisting of a chamber 


rivers iS most 
provided with a 


spout which, by means of a pole, is dug into the sand. 


| On opening a small valve by means of a string the wa- 


ter rushes into this chamber and carries along with it 
the sand, which is then retained by simply closing the 
valve. One great advantage claimed for this machine 
is that if the nozzle be sunk below the surface of the 
sand it will charge itself from below and leave undis 
The 
Bazin Dredge works on the same principle as this ap- 
paratus, the operation being made continuous by the 


employment of a centrifugal pump. 


contains a large percentage of sand, is discharged by | 
| the pumps into a hopper in the dredge, or into a barge | 


floating along side. Dredges of this description have 


been found to work very economically both in Holland 


and in England, and they possess the further advantage | 


of being capable of performing work at depths far be- 
yond that at which ordinary bucket dredges will ope- 
rate. In the Bay of Vigo, on the coast of Spain, Mon- 
sieur Bazin cleared the hulls of ships of sand at depths 
of over 150 feet, and by the aid of diving apparatus, 
which is exhibited, visited many of the Spanish ships 
carrying Mexican treasures which were sunk in 1702 to 
avoid capture by the combined English and Dutch fleets. 
The Societié Anonyme likewise exhibit diviag apparatus 
of various descriptions. Full sized models of men are 
shown wearing various diving dresses, among which is 
one in an ordinary costume, but carrying on his back 
a reservoir of air from which a pipe leads directly to his 
month. If such a dress were made water-tight and 
lined with wool it might prove serviceable; but, of 
course, a man entering the water unprotected could re- 
main therein but a very short space of time, at least in 
climates of a temperature such as that existing in this 
country. In some cases the reservoir 1s «ietached from 
the man and made sufficiently large and strong to con- 
tain a supply of air to last for five or six hours. The 
air is pumped in until a pressure of 450 pounds on the 
square inch is obtained and the diver regulates his sup- 
ply bya valve. The apparatus is lifted by good stout 
ropes, which are not likely to be cut by rocks or en- 
tangled in the rigging of a ship about to be visited as 
they can be hauled quite taut; whereas, ordinary pipes 
are necessarily left to a great extent loose in order to 
allow of the free movement of the diver. Such a ma- 
machine might therefore be of use when working in 


| deep water and in a position exposed to these dangers, 


as beyond a depth of 35 or 40 feet the water is com- 
| paratively still, so that the pipes leading from the reser- 
voir to the man would be entirely out of danger. In 
this department will be found some splendidly executed 
| models of the warships Victoreuse, Suffren, Tempete, 
| Duguesclin, Devastation, Redoubtable, Admiral Du- 
perré, Tourville, and many others, which are complete 
even to showing the anchors and boilers on board their 
steam launches; many interesting models of steamers 
belonging to the mercantile marine are likewise exhibi- 
| ted and there are some full sized examples of winches and 
marine engines and boilers, among which attention may 
| be called to the engines exhibited by the establishment 
of Indret, whick is a three-cylinder return connecting 
rod engine of 1,700 HP. fitted with a valve gear of the 
Maudsley type and provided with steam starting gear. 
The cylinders are horizontal and arranged side by side, 
the centre one taking the steam first and afterwards 
passing it on to the others which communicate with the 
condensers. The workmanship and finish of these en- 
gines is fair but by no means equal to that of our best 
| English makers. 


been writing a series of letters on the Paris Exhibi- 
tion tor an English Paper, the views I have expressed 


for such is not the case. C. GRAHAM SMITH. 





engineer corps in connection therewith of 3,500. 


THERE are in Egypt 765 non-navigable canals used 





canals over 100 have been o 
the Khedive. 


The water, which | 


In conclusion, it may he well to say that as I have 


| have been naturally somewhat similar to those in these 
| letters; any of your readers who may see both must not 
therefore conclude that either is a copy of the other, 


SWITZERLAND, with an army of 120,000 men, has an 


solely for irrigation, and 62 canals used both for irri- | 
gation and for the transit of merchandise. Of these | 
pened during the reign of | 
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REVIEW OF THE PROGRESS OF STEAM 
SHIPPING DURING THE LAST QUARTER 
OF A CENTURY.* ‘ 
BY ALFRED HOLT, M. INST. C. E. 
Continued from page 261. 


Mr. R. E. MIDDLETON observed, through the Secre- 
tary, that the discussion on the Paper recalled to his 
mind a smal] piece of personal experience illustrative 
of the steady running of singleengines. In June, 1871, 
he made a voyage from New Orleans to New York in 
the “ Emily B. Soudar,” an American screw steamer 
of about 1,000 tons. The engine was a single-cylinder 
one of the inverted vertical type, and the circulating 

| pumps were worked bya separate horizontal engine. 
When in the Gulf Stream, off the coast of Florida, one 
of the tubes in the starboard boiler burst, and the en- 
gineers had to give al) their attention to plugging it. 
| There was a little sea on, and it was of importance 
that the engines should not be stopped; he, therefore, 
volunteered to take charge of the engines while the re- 
pairs were going on. It was impossible to drive the 
| plug while there was any pressure in the boilers, but by 
watching the gauge in the engine-room closely, and by 
the help of a lamp held to the clearing cock, seeing that 
there was no pressure there, enough vapor was kept in 
the boiler to form a vacuum in the condensers, and the 
single engine was worked for five hours without hitch or 
or irregularity. 

Mr. REDMAN observed, through the Secretary, that if 
during the last quarter of a century, carriage by sea 
had been transferred from sailing to steam vessels, and 
if profit and comfort were minimized in the process, it 
would be a sorry view for the British shipowner and 
traveller if this admitted of no explanation. This kind 
of broad assertion acted prejudicially; it was not new, 
and had been used by the opponents of harbor exten- 
sions, notably in the case of Dover. He had read a 
Paper on the 5th of May, 1875, before the Royal Uni- 
ted Service Institution, on the Enclosure of Dover Bay,t 
in which he had shown the progressive increase of the 
commerce of Great Britain. It might be said that in 1850 
the steam value as regarded tonnage carried was one- 
sixth of the whole only. but that it was now more than 
one-half, and this was exclusive of the Royal Navy, 
which, if included, would somewhat raise the steam val- 
ue. When it was considered that in 1850 the aggregate 
foreign tonnage of the United Kingdom was fourteen 
millions, and that it was now fifty millions—in other 
words, that it had more than trebled and nearly quad- 
rupled in twenty-seven years, and that there was a 
corresponding coasting increase—it was not extraordin- 
ary that wrecks, collisions, and fouling of lightships had 
been multiplied. 

Mr. G. B. RENNIE remarked, through the Secretary, 
that the Author of the Paper had so much practice and 
experience with the working of what is nowa large and 
powerful line of ocean steamers, that any remarks from 
him had great value to the ‘owners as well as the con- 
structors of steamships and their machinery. The Au- 
thor treated the subject so fairly that one could not but 
agree in the most part with what he said. However, 
the “three changes of construction” mentioned by 
him seemed to deserve some further discussion in an en- 
gineering point of view, The “ three changes of con- 
| struction” mentioned by the Author as having revolu- 
tionized the sailing mercantile fleet of this country to 
one almost entirely propelled by steam, were: Ist, the 
screw propeller ; 2nd, the iron ship; and 3rd, the com- 
pound engine. Of these, the screw propeller was prac- 
tically the same as whén adopted fifteen years previ- 
| ously to the time when the Paper took up the subject; 
| namely, in the * Archimedes” merchant ship in 1839; 
and in the ‘* Mermaid,” afterwards named the ‘‘Dwarf.’ 
two years later, for naval service, as carried out by the 
late George and John Rennie; the former being a low 
speeded ship of 8'%4 miles per hour, and the latter a fast 
ship, with a speed of a little more than 12 miles per 
hour, which was faster than any paddle-wheel ship in 
the navy at thattime. This ship had a length of eight 
times her beam, which, according tothe Author's state- 
ment, was very near the proportion now in favor, viz., 
7% times the beam for the length. There was not, 
therefore, much to be said as far as the screw propeller 
was concerned, except to regret that the steamship 
owners did not see the advantages offered and adopt it 
at an earlier period than they did. 2nd. The iron con- 
struction of the hull of the ship had tended most ma- 
terially to the development of screw propulsion. The 
screw propeller being applied to the extreme end of the 
ship, it was difficult to obtain, in a wood construction, 
sufficiently fine lines combined with the necessary rigid- 
ity to resist its constant working and vibration ; and 
this was of perhaps more importance in merchant ships, 
which was usually worked at nearly full speed ; whereas 
in naval ships it was only done on rare occasions. The 
iron hull, as usually constructed, was almost the same as 
| in the earliest examples of iron ships, in which the late 
Mr. John Laird, of Birkenhead, amongst others, took 
a prominent part. Iron ships are now made considera- 
bly heavier than formerly, and in many cases, he was 
| inclined to think, to their detriment. The system of 
fixed scantlings. in order to take a certain classification 














*From Proceedings of the Institution of Civil Engineers, 
London, Eng. 


+ Vide Journal of the Royal United Service Institution, vol. 
| xix., p. 665. 








































































































ENGINEERING NEWS. 





August 22, 1878. 





for insurance purposes, had rather tended to add ma- 
terial and weight to the ship more than its strength ; 
the size and scantlings having more consideration than 
the manner of uniting its parts together and the quality 
of workmanship; this had much improved, however. 
The longitudinal construction of the framework of a 
ship had not found much favor with shipowners, but for 
lightness and strength had many advantages; it was 
commonly adopted in iron ships for naval purposes; 
and he believed he was right in saying that Mr. Scott 
Russell introduced this system, which had afterwards 
been carried out by him in the “Great Eastern.” 3rd. 
The compound engine, as the Author stated, perhaps 
more than anything else, has given an impulse to the 
conversion of the sailing mercantile marine into fast- 
going steamers. In general terms it might be said, that 
the same power of engine, by its adoption, consumed 
half the amouut of fuel than formerly was required, 
and enabled the ship to steam double the distance with 
the same coal bunk capacity. He submitted a com- 
parative statement of fuel used in different kinds of 
engines, as mentioned in a Paper read by him at the 
Institution of Naval Architects in 1871. Table 1. | 
The type in ordinary use in merchant ships previously 
to the adoption of the compound engine was that 
marked No. 3, although there were some few engines in 


TABLE 1.—COMPARATIVE CONSUMPTION OF COAL. 


| Per | Tons {Days and Hours 














Type of Engine. |HP, per} per | Steaming with 
; hour. | Diem, |240 tons of Coal. 
| Days. Hours. 
I. Improved compound. . | 2. P48 5 I4 
2. Ordinary type, with ) | 
surface condensers & > | | | 
super-heaters. ...... \ 3% 75 3 4 
3. Ordinary injection .. ‘| 4% | 97 2 II 
4. High pressure veneers 6 | 129 | I 21 





use of No. 2 type, and consumed even less than 3% Ibs 
of coal per iP. per hour, as there stated, but they 
were exceptional cases; for example, a paddle-wheel 
engine of 300 indicated HP. on board a vessel called 
the “ Dijleh,” ranning on the Euphrates in 1866, be- 
tween Bagdad and Bussorah, had an average consump- 
tion varying from 2°4 Ibs to 2°6 tbs per indicated HP.; 
the steam in the boilers was only 25 Ibs pressure ; the 
cut-off, by independent expansion, varied from 4 to \% , 
surface condensers, superheater in the funnel being 
used, as well as the cylinders being steam jacketed. 
Now, as to steam jacketing, it would be interesting to 
the members of the Institution to know on what basis 
the Author arrived at theconclusion of this arrange- 
ment being practically of little use. It was quite con- 
trary to the experience of many engineers. In order to 
satisfy himself as to its utility or not, he caused to be 
tried in his factory engine (and great care was taken 
both as to the indicated HP., coal, and other circum- 
stances), for week by week alternately, with and with- 
out steam in the jackets round the cylinders. The 
results were shown in Table the columns 
marked A being those trials with steam let into the 
jackets, and those marked B without steam in the 
jackets; the average saving showed 31 per cent. in | 
favor of A. It was essential, when steam surrounded | 
the cylinder, that all the steam which had been con- 
densed into water should be drawn off regularly, and | 
this, no doubt, was more easily done on Jand than on 
board a sea-going ship; but he thought, with proper 
arrangements and ordinary care On the part of the en- 
gineer in charge, this was a difficulty to be overcome. 
He was glad the Author of the Paper laid stress on 
simplicity and accessibility of parts; for the tendency 
amongst shipowners had of late been for multiplying 
details and adding complication of parts. Many such 
appliances which might be serviceable on land or in 
smooth waters, were quite out of place when a ship was 
tossing about over Atlantic waves. | The Author said 
that the owner of steamships preferred safety to science; 
but he expected the science he spoke of must be a mis- 
nomer. The Author also enlarged on the advantages | 
of along stroke and great velocity of piston travel ; but, 
although inclined to agree with him generally, he did 
not when he characterized the short-stroke cylinders as 
“‘wasteful abortions ;” he was induced to think he had 
some very inferior machine in view; for it so happened | 
that the most economical engine he knew of had a short 
stroke of about '% of the diameter. The stroke of 
piston was 33 inches, the diameter of the large cylinder 
100 inches. The speed of the piston was 530 feet per 
minute. The vessel which had these engines was her 
Majesty’s ship “ Briton,” where the consumption was 
under 2 tbs per indicated HP. This vessel was tried 
in 1870, and, he believed, at the time these engines were 
taken in hand there was no instance of an engine with 
a piston of roo inches diameter making 96 revolutions 
per minute. He had often heard it said that the com- 
pound engine had the disadvantage of not being able to | 
work with much variation in the speed or power of the 
engine. He had, therefore, selected certain examples | 
to show that the compound engine could work with a 
large variation of power. Table 3 showed three trials 
of-the “ Boadicea,” with powers varying from 72 to 
5,640 horses, or the greatest was q's of the least. The 
revolutions varying from 10% to 75% per minute. That 
of the “ Bacchante” showed a variation of from 614 


a. 











to 5,432 horses. 


The maximum power of each of these | not been noticed by the Author. 


They were an im- 


two engines was the largest, he believed, by nearly 14 | portant feature in the history of the development of 
that had been obtained from any compound engine yet | steam shipping, because, as Mr. Samuda had remarked, 
tried, acting on a single shaft and propeller, and was | every bold stride from the beaten track déserved to be 


























TABLE 2. 
ae ha pees ae 
Ze 22 a. | 62 t cet Se 
hone cai Ss fe 28 ss $a. 
o23 | 8S 1.92) 69 e. | om 
6% 6 s. | se Sa) & 
Zs Zz rik ee od 
liens iccetenet S seasean 
| Ibs. | Inches. | 
A 49 | 111.219|17.165} 26.28) 2.6 l43-0 
B 48 | 105.8 16.862) 25.97) 4-26 |38.05 
B 48 | 106. 116/17 -04 26.22) 4.05 |39.98 
A 48 | 107.21 |16.77 | 26.92) 3-02 |4o.136 
Coal consumed 31 per cent. in favor of A. 
i et: 115.038) 16.03} 26.77) 2.75 39-0 
A | 48 | 108.24 | 15.82) 26.6 3-35 | 40.22 
B 52.30) 115.167| 17.25 26.03| 4.25 | 40.29 
B | 48 | 107-65 | 17.21] 26.32) 4.635] 39-04 
worthy of recording in the progress of steam naviga- 


tion. Now, as tothe future improvements, it seemed 
to him that, as the weight of the hull and machinery 
formed so important a consideration in a successful 
steamship, these permanent weights being as much as 
¥% or % the total weight of the ship, anything that 
could be done to diminish them, without making the 
vessel of a weaker construction, was most desirable. 
The better manufacture of steel, both in plates and 
bars, either by the Bessemer or Siemens process, offered 
opportunities for diminishing these weights by about ¢ 
or I-5th. The only difficulty was how to preserve the 
surface of the steel; for he thought it was the experi- 
ence of most engineers that steel did waste away much 
more rapidly than iron, especially in sea-water and a 
hot climate ; good paint required renewing; and Port- 
land cement, although a most effectual preservative, 
added to the weight. He might mention the case of 
some iron and steel small vessels, which were sent to 
the eastern seas, where the steel hulls only lasted from 
three to four years, whereas the thin iron hulls lasted 
from twelve to fifteen years. The Admiralty Boiler 
Committee, be believed, had been making a variety of 
experiments on steel and iron, and he believed he was 
right in saying that a six months’ trial showed that the 
average of the steel plates wasted away five times as 
fast as the ordinary iron, under certain circumstances ; 
but whether similar circumstances existed with regard 
to the action of sea-water on the hull of a ship he was 
not prepared tosay. As regarded the weight of the en- 
gines, the Whitworth metal came in well for making 
the shafts and other parts hollow, and consequently 
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noticed, if not for its own value as regarded results 
achieved directly by it, at least for its effects in inspiring 
others with courage to advance. They had also an un. 
doubted importance in view of that progress which 
was desired for the future by all who were interested jn 
steam shipping or marine engineering, because they 
offered a practical demonstration that a large measure 
of that advancement had already been attained in 
numerous instances. In 1859, Mr. James Robert Na- 
pier, of Glasgow, communicated to one of the Glasgow 
newspapers some results, observed by him, of the work- 
ingof the steamship “ Thetis,” then running regularly 
as a trading vessel between Glasgow and Liverpool. 
This vessel was built by the Messrs. Scott, of Greenock, 
| the engines and boilers having been designed by his 
father, the late Mr, J. M. Rowan, and his partner, Mr. 
T.R. Horton. Her dimensions were about 190 feet 
length, 26% feet breadth, and 15 feet depth. She was 
fitted with compound engines of about 240 indicated 
HP., with a surface condenser and boilers for steam ot 
115 ibs per square inch. The late Professor Rankine 
had reported that, on a trial carried out under his pro- 
fessional supervision, she had developed a mean of 226 
HP. upon a consumption of 1.018 Ibs of coal per HP. 
per hour, the coal having evaporated 11 times its weight 
of water, the boiler having had g square feet of heating 
surface per Ib of coal consumed per hour, and the 
theoretical evaporative power of the coal having been 
about 1514. Mr. Napier’s letter, a copy of which fol- 
lowed, was valuable as being the record of the main- 
‘tenance of similar good results in the face of all the 
practical difficulties of regular trading; and a consider- 
ation of the date at which this system of high-pressure 
steam with compound engines and surface condensers 
was practically demonstrated, justified a remark of his 
that his father and those associated with him not only 
anticipated Messrs. Randolph, Elder & Co., but actu- 
ally did thag which they either did not attempt or failed 
to do. 


LETTER TO THE EDITOR OF THE “ NorTH BriTIsu 
DAILY MAIL.”— THE EFFECTS OF RECENT Im- 
PROVEMENTS IN STEAM NAVIGATION. 


Sir:—To get regular, rapid, and cheap communica- 
tion by sea with all parts of the world isa problem 
which has been but partially solved ; and though en- 
gineers have for a long time been trying, it is but re- 
cently that the heavy cost involved in the fuel has been 
so greatly reduced as in most cases to render Govern- 
ment assistance unnecessary. Every decrease of fue) 
has increased the traffic, extended the limits of the voy- 
age, and equalized its time. The screw propeller was 
for most voyages found to require considerably less fue} 
than the sidewheels, and a rapid increase of steam-pro- 
pelled vessels followed its introduction. The longest 
voyages were tried with these vessels ; but the fuel re- 
quired for steaming the whole distance was so great, 
and so little space left for profitable freight, that this 
mode of performing it with existing vessels, except with 
Government assistance, was soon abandoned for that 
partial use of steam which has rendered the voyages of 
such vessels as the “Great Britain” and ‘Royal 
Charter” so successful. One vessel, however, is now 
being constructed of a size so great, that fuel for a voy- 
age equal to the globe’s circumference, to be performed 
at the rate of about 4oo miles per day, can be put on 
board in Britain, and withal leave a large space for pro- 
fitable freight. Mr. Scott Russell, the builder of this 
big ship, lately told the members of the British Associ- 
ation that it was the smallest vessel which could per- 
form the voyage in the time, without coaling by the 
way, and which would have space sufficient for freight 
to make the undertaking profitable to its proprietors. 
Mr. Russell was probably right in what he stated at the 
time, but notnow. The theory of the steam engine es- 
tablished by Watt had been laid aside, and one of heat 
engines, in general more in accordance with facts, is 
being gradually adopted. This theory has shown the 

‘direction in which a saving is to be found. The steam 
of ordinary engines has been heated, and a saving of 
from 15 to 30 per cent. of fuel obtained. New engines 
have been made, hotter steam used, and upwards of 70 
per cent. of fuel has been saved. The most remarkable 
case of economy, from the use of hotter steam, with 
which I am acquainted, is that of the screw steamer 
“ Thetis,” reported by Dr. Rankine to have consumed I 
tb of fuel for the horse-power indicated. This vessel 
has been trading for months between Glasgow and 
Liverpool, and astonishing all with the small quantity of 
fuel required. I took a voyage lately to see if the re- 
sults were maintained ; anc although I was unable to 
geta card from the engine to show its power, I got 
some results which may be trusted. The vessel is, I 


so made; the outside diameter being the same as the | believe, 190 feet long, 26% feet broad, and 15 feet deep; 


* Boadicea’s,” but the metal was only 3 inches thick. 
As regarded the future economy of fuel, he was inclined 
to think that a good deal had yet to be done without in- 
creasing the boiler pressure by having the best mach- 
inery and workmanship, and by having the most effi- 
cient engineers, and paying them well, in order to make 
it worth while for careful and good mechanics to remain 
on board and look after the machinery. 

Mr. F. J. ROWAN, through the Secretary, directed 
attention to some facts connected with the historical 
part of the subject dealt with in the Paper, which had 


has a propeller 12 feet diameter and 23 feet pitch, and 
was loaded with about 300 tons weight of cargo to a 
draft of 11% feet of water aft and 10 feet forward. The 
mean velocity during the voyage of 190 geographical 
miles was 8°78 miles per, hour, with a head wind during 
more than two-thirds of it. The mean pressure on the 
boiler during the voyage was 82°60 Ibs above the atmo- 
sphere. The mean revoluticés of the propeller shaft 
were 45% per minute, and the fuel consumed during 
the voyage was at the rate of 3°45 cwts. per hour. This, 
I think, is from one-half to one-third of the fuel used by 
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steam vessels in general; and as there was nothing in | 
the appearance of the machinery to indicate greater de- | 
terioration or falling off of efficiency, than in any ma- | 
chinery of the ordinary construction, I have no reason 
to suppose that it will not last as long as ordinary en- 
gines; and one reason for thinking it will last, and be 
efficient considerably longer, is the boiler being supplied 
with fresh instead of salt water. I believe that the 
saving is so great that the money received for the extra 
freight, and the fuel saved, will in many, if not in all 
cases, be more than twice the Government sudsidy ; so 
that if subsidized companies are profitable, a non-subsi- 
dized company, having machinery as economical as 
Mr. Rowan has introduced on board the “* Thetis,” will 
certainly be much more profitable. 
JAS. R. NAPIER, 


From that year until about 13862, eleven or twelve 
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spection and calculation made by himself; and secondly, 
by personal inspection, coupled with calculation made 


3 





I hope “‘ Engineer” will give a fuller description of 
this bridge, for the benefit of engineers and bridge- 


with standard rules by some person in whom he had | builders; they may learn something from its imper- 


confidence. Both methods involved a large amount of 
tedious calculation, and were the first system attempt- | 
ed, at each survey the detention of the vessel while the | 


| calculations were being made would become a serious | 


matter for the shipowner, and the present staff of sur- 
veyors would, at least, have to be trebled. The first 


| System should be only rescrted to when vessels were 


| subsequent surveys. 


sets of similar machinery were fitted in steamers, | 
principally by Messrs. the Greenock Foundry Com- | 


pany, and by Messrs. R. Stephenson and Company, of 
Newcastle-on-Tyne. In these the same elements in 


general were employed, but the steam pressure was in- | 


creased to 120 Ibs per square inch. Afterations ard 
modifications were introduced, in some cases with good 


and in others with bad effect; but the history of this | 


advance in marine engineering differed in nothing from 
that of the combination of failures and successes which 
experience showed was inseparable from every such in- 
vention. A sufficient number of examples, however, 


stantial correctness of the system; and within the last 

four years further examples working steam of 150 Ibs 
y P g 5 

pressure, on a regular consumption at sea of 1% Ib of 


surveyed for the first time, and the second system at 
To carry out this system the sur- 
veyors must not only be satisfied with the honesty and 
ability of their brother surveyors, but they must be ac- 
quainted with, and satisfied that the rules adopted by 
each other were reliable and based on sound principles. 


(Zo be continued.) 
~~>- 


CORRESPONDENCE. 





THE METRIC SYSTEM. 
130 BoYLsTon ST., Boston, Aug. 72, 1878. 
Editor ENGINEERING NEWS 
Sir—1T notice in the first paragraph of the 
ENGINEERING NEws for 8th August, as reference to the 
common gauge of railways, which is about a meter and 
ahalf. In the interest of the Metric System, I think it 


: | might be well to state equivalents more precisely, so 
endured years of work, and remained to prove the sub- | € : q te eae cae 


that the introduction of a reform in weights and mea- 


| sures may not mean the neglect of accuracy: 1.5™= 4 It. 


coal per indicated HP. per hour, had been added. The | 


Author had asserted that the consumption of the best 
specimens of compound engines with the ordinary boil 
ers varied from 2 tbs to 214 Ibs of fuel per indicated 
HP. per hour, and that the greatest degree of economy 


he hoped for during the next twenty-five years was a | 


reduction of 20 per cent. upon that amount. He ven- 
tured to say that there was no need to wait twenty-five 


years to see that hope fulfilled ; for a consumption of | 


1% tb to 2 Ibs had actually been maintained in the 
past, and one of 1 tb to1r% tb had already been de- 
monstrated to be possible and practicable, by means of 
steam of 150 Ibs to 200 Ibs pressure efficiently gene- 
rated and used. 

The questions of boiler design and working entered 
largely into the consideration of this matter ; and be- 


lieving that the only proper road to success in these lay | 


in the strict observance of scientific principles of natur- 
al action — often contravened with bad results in act 
ual engineering work — he regretted the Author’s re- 
mark, which seemed to place “the safe and the scien- 
tific” in opposition as though they were incompatible. 
He was persuaded that it was not so, and that in the 
long run engineers would in this matter, as already in 
others, reach their desired end by an intelligent sub- 
mission to truth. : 

Mr. P. SAMPSON remarked, through the Secretary, 
that the Author’s charges against the Board of Trade 
were of so general a character that it was impossible 
to discuss them fully without opening up the whole 
question of Government interference with merchant 
shipping. An Act of Parliament had been in existence 
since 1854, which imposed on the Board of Trade the 
duty of carrying its provision into effect by a staft of 
competent surveyors. By the provisions of the Acta 
shipowner was not allowed to embark passengers in a 
steam vessel unless she had been surveyed by, and de- 
clared fit for the service intended, by one of the sur- 
veyors appointed by the Board of Trade. There was 
also a clause in the same Act which provided for in- 
quiries to be held by magistrates, assisted by assessors, 
in the event of serious accidents to hull or machinery. 
When a steam vessel had been surveyed under the Act, 
the surveyor, when satisfied that she was fit for the 
service intended, made a written declaration to that 
effect and handed it to the owner. The owner, in turn, 
forwarded it tothe Board of Trade, who issued the 
statutory certificate. As the law stood at present, the 
surveyor must satisfy himself that the hull, machinery, 
and equipments were sufficient for the service intended, 
or leave himself open, in the event of an accident, to 
censure, or even to be tried for manslaughter where 
loss of life had taken place, if it were proved that he 
did not use due care or viglience in surveying the ves- 
sel previous to granting his declaration. When once 
the declaration was granted it was the practice of these 
Courts to regard the shipowner as morally, if not legal- 
ly free from blame, even if the boilers should burst or 
the ship founder on her next voyage; and he thought 
no legal tribunal could, with justice, convict the ship- 
owner for sending his vessel to sea if he held the de- 
claration of a Government official that the ship was fit 
for the service intended, unless it could be proved that 
the surveyor was intentionally deceived, and the owner 
knew of the defective condition of the vessel. The du- 
ties of the surveyor were therefore of a most onerous 
and responsible character, and his position, placed be- 
tween the shipowners and the public, was of the most 
delicate kind. On the one hand, the shipowner, in his 
anxiety to make his vessel profitable, urged the sur- 
veyor to complete the survey in the shortest possible 
time; on the other hand, the public punished the sur- 
veyor if he granted his declaration without being fully 
Satisfied with the safety of the ship. There were two 
ways of satisfying the surveyor: firstly by personal in- 


It in. of British and United States standard; 4 ft. 8% 
in. =1™, 435. Yours truly, FREDK. BROOKS. 





-, 


NATICK, MAss., Fuly 26, 18 
Editor ENGINEERING NEws: 
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Sir—Enclosed please find sketch of a target which | 


I have used (Boston Rod) for some time, and found 
very convenient to prevent the rodman from leaning 
the rod forward or back, and thus giving inaccurate 
readings. The plumbing in the opposite direction is 
cftected as in the ordinary form. 





ing the target has the advantage of making the inter- 
section cf the cross hairs more definite. 

The same form has some adventage as an offset tar- 
get, or anywhere that a right angled measure is re- 
quired. Thinking that perhaps some of your readers 


may have experienced the difficulty that I have, I send | 


this. 
Please make any use you see fit of the within. 
Yours, S.C. THompson, C. E. 





CONCERNING UNSAFE BRIDGES, 


3LOOMINGTON, ILL., August 15, 1878. 
Editor ENGINEERING NEws: 

Sir :— In ENGINEERING News of Aug. 8th instant, 
there was a communication from a person signing him- 
self ‘* Engineer,” describing a highway bridge 64 feet 
span, at Black Rock, near Buffalo, N. Y. 

“ Engineer” says this biidge is subjected to heavy 
traffic, and in case of accident would prove fatal. By a 
calculation computed by “ Engineer,” he found the iron 
(secant of angle) =67,860 Ibs. 

I presume “Engineer” meant that the 67,360 Ibs 


The method of paint- 








was the strain on the end brace, and not the weight of | 


Iron, 

“ Engineer ” says the end braces are 70 diameters 
long, and are strained 19,000 Ibs per square inch. By 
Gordon's formula, a wrought iron pillar of Angle iron, 
70 diameters long, will break with about 8,400 Ibs per 
square inch compressive strain, and the safe load would 
be about 2,000 Ibs per square inch. Therefore, these 
end braces have only about one ninth (1-9) sufficient 
material to safely resist the estimated strain. 

If the weight of bridge found and load assumed by 
“‘ Engineer,” be correct, then this bridge is not as strong 
as it should be, and is certainly in danger of falling at 
any time. 

“Engineer ” says, by reversing the calculation and 
assuming a factor of five instead of a load, he found 
these members had not the requisite material to support 
the dead weight of iron, much less the flooring and live 
load. 

If “Engineer’s” first calculation were correct, he 
might find this out without reversing it and assuming a 
factor of five. The bridge probably stands, and carries 
the dead weight of iron flooring and what live load hap- 
pens to come on it, “Engineer” had better try a 
second reversal of his calculation, and a new factor. 


fections. READER OF ENGINEERING NEWS. 


NEw ALBANY, IND., Aug. 20, 1878. 
Editor ENGINEERING News. 

Str—Seeing in the Cincinnati Exguirer a statement by 
which the Engineer of the water works had shown a 
saving of, as he figured, $50,000 over some former years, 
I overhauled the Annual Reports of former years and 
give you here a table of figures, as near as I could get it: 
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In his Report of 1877 he has the following table: 
TABLE II.—CosT OF DELIVERING ONE MILLION GAL- 
LONS OF WATER FROM 1873 TO 1877. 





Works 1973 a 1975 1576 | «1577 

Front St. Low Ser- 

Ci icnacéutae ¥en $21.07 | $18.18 | $15.33 | $12.33 | $11.34 

Garden of Eden 

Middle Service 
In regular operation 17.34 
Average for year 22.30 19.04 | 18.66 
Mt. Auburn High) 

SOFVICS cccecnss 55.00 49.30 37-14 32 32 26.20 


Those engines are in the main parts the same; they 
might be kept better; but how can an engineer make 
such enormous savings with the same engines? Table 
II. How can one find those savings by looking at 
Table 1? Taking the expenses of the coal and present 
price of labor in account, it even cost now comparative- 
ly more. That is the opinion of one of the best hy- 
draulic engineers in the West as enclosed lines will 
show. Yours, etc., * 


Dear Sir: Your favor of yesterday and table of Ex- 
penses at Main Pumping Station of Cincmnati Water 
Works received, and for which please accept my thanks. 
To bring the facts contained in the table to the com- 
prehension of people who read newspapers, it would 
require an explicit text which would treat each item of 
expense, salaries, wages, coal, stores, repairs, etc., sepa- 
rately for each one of the years named, and in so doing 
you might develope the fact that there has been increase 
of expense in a greater number of the items instead of 
decrease. Yours respectfully, Se 


ROCHESTER, Aug. 9, 1878. 
Editor ENGINEERING News: 

Sir—As no one has volunteered to offer a solution 
to the problem in No. 48, Vol. iv., date of Dec. 1, 1877, 
I will offer the following for criticism. 

The conditions of the flow of the water in the pipes 
are practically the same as if the inch pipe discharged 
into an open cistern 1,440 feet distant, with a fall of 
69.96 feet, and the 3 inch pipe, 1,295 feet long, drew 
from the same cistern, with a tall of 68.72 feet, and the 
¥% inch spout, 4 inches long, in the side of the cistern. 

The i inch spout must have sufficient head upon its 
entrance to enable it to pass a quantity equal to the 
difference of capacities of discharge between the inch 
and the % inch pipes, and this head will be attained by 
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raising the level of the water in the cistern a sufficient 
height, and this head will diminish the fall and the 
flow in the inch pipe, but will increase it in the 34 inch 
yipe. 

By a rough calculation, it is soon found that the 
head on the % inch spout, 4 inches long, must Be about 
1% feet. Then deducting 1.50 from 69.96, and apply- 
ing Neville’s formula (74 B), the velocity in the inch 
pipe is found to be 3.2627 feet. Also, adding 1.50 to 
68.72 and applying the same formula, the velocity in 
the 3% inch pipe is found to be 2.4351 feet per second. 
Applying the same formula to the % inch pipe, 4 inches 
long, we get a velocity of 7.596 feet per second. 


Gail. per 

Minute. 

The inch pipe in this case will discharge......... 7.987 
The % inch " " . eee eer res 3.353 | 
MOON, So cuek es ss ceseacnnene Peery 4.634 
The % inch spout in this case will discharge..... 4.649 


Showing a slight discrepancy in the amount, between 
the difference of discharge of the two pipes and the ca- 
pacity of the % iach spout, which is entirely immaterial 
in practice. 


ont s¢ux ae: 


The following is the enunciation of the formula (74 B). 
Cd 


% 

Where v=velocity in feet per second. 

cd =coefficient of discharge in a short pipe taken 
at 814. 
=the acceleration of gravity= 32.2. 
7=the whole head or difference of level be- 
tween the source of supply and the dis- 
charge. 
7 =the length of the pipe. 
y =the hydraulic mean 
ameter. 
cf =the co-efficient of friction calculated from 
formula (117) Neville, all in feet. 

In the case of the ¥% inch spout, 4 feet long, i! is re- 
quired to find the head necessary to produce the re- 
quired velocity. 

After a rough calculation, it is found that a head of 
about 3 feet on the spout, 4 feet long, will be required. 

Then the same formula applied to 69.96—3, (the 
difference of levels in the extremities of the inch pipe), 
gives a velocity of 3.2263 feet per second; and to 
68.72+-3 in the 3¢ inch pipe, gives a velocity of 2.4435 
feet per second. 

Multiplying each of These velocities by the area of its 
pipe, and dividing the difference of their products by 
the area of the ¥% inch pipe, the velocity required in the 
¥% inch is found to be 7.409 feet per second. 

The velocity calculated for 3 feet head by the formu- 
la=7.43 feet per second, the difference being imma- 
terial in practice. 


I 


+o xX Ls 
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radius= the di- 


Gall. per 








Minute. 

The inch pipe in this case will discharge........ 7.899 
The 3% inch - * ” = 000 03-305 
B’s draught equals the difference........... 4-534 

In the first case A gets......... (ipee tenes 0006393 
In the second ” 080s 9 tess nec cme se as ety 3-365 
FEE CIRCUS COLT bedhen sects awe .0.012 


The additional quantity that would have been de- 
livered at the barn, if B’s spout had been 4 feet instead 
of four inches, is 0.012 gallons per minute, or 0.72 gal- 
lons per hour. 

The following is a copy of the original problem : 

Farmer A has a valuable spring, the water of which 
he wishes to convey to his barn which is 3,335 feet dis- 
tant, with a fall of 138.68 feet. But farmer B holds an 
intermediate farm between the spring and the barn, 
which A must cross with his pipe, in order to convey 
the water to his barn. 

For the privilege of crossing B’s premises with the 
pipe, A allows B to tap the inch pipe and put in a half- 
inch spout, and, from the spout to the barn, the pipe to 
be 3¢ of an inch. But B, instead of connecting his % 
inch spout directly with the inch pipe, puts in a verti- 
cal tube, 4 feet long, 2% inches in diameter, closed at 
each end, the inch pipe entering this tube at the bot- 
tom, and the 3¢ inch pipe continuing the flow to the 
barn, entering at the top, 4 feet above the influx. Di- 
rectly opposite the efflux pipe, B’s % inch spout is put 
in 4 inches long. The pipes entering the vertical, just 
past through the material of the tube so as to be flush 
with the inside. The distance from the spring to the 


spout, 1,440 feet of inch pipe, and the level of the spout | 


is 69 96 feet below the surface of the spring. 

Required, the quantity of water delivered at each 
place, and how much more would have been delivered 
at the barn if B had made his connection with the inch 
pip: directly, with a % inch pipe, 4 feet long, instead of 
the stand pipe. 





HEIGHTS OF JETS OF WATER, 
UTIcA, MicH., Aug. 72, 1878. 
Editor ENGINEERING NEws. 
The communication on “ Heights of Jets of Water,’ 
issue of August §, conveys the idea th .t Box’s formula 
We will see how it 


for vertical jets is a reliable one. 





L. L. NICHOLS. 





ENGINEERING NEWS. 


August 22, 1878. 








will agree with the Des Moines experiments when these 
are corrected for loss by friction in the hose. 

In the experiment of Chief Engineer Leshure of 
Springfield, Mass., we have, I believe, the best data, 
now at our command, relating to loss by friction in fire 
hose. They agree with the losses given by Mr. Ryall 


Brooklyn, it should be said, has paid all the calls 
in his ‘* Table I,” (nozzle 1% inches, smooth). : 
| 


made upon her, except about $130,000 to $150,000, 
which will probably be paid to-day: while New York, 
as before stated, is in default half a million dollars on 
the call of March 4. 

At the meeting of the Bridge Trustees on Monday 
last a further call was made on Brooklyn for one mil- 
lion dollars, and on New York for half a million, but 
neither city has been as yet officially notified of this 
call. 

The Bridge cash liabilities on July 31 amounted to 
$186,446.78. The largest contract outstanding is for 
stone for the approaches. The contracts for iron for 
the superstructure and lumber for the roadway, have 
not been given out, although bids were received week; 
ago and the lowest bidders ascertained. The Trustees, 
anticipating the difficulty with New York, wisely with- 
held these contracts. The work on the approaches is 
entirely stopped. There were discharged on the New 
York side, on Saturday, 325 men, including stone and 
brick mesons, laborers, carpenters and machinists. 
On the Brooklyn approach 317 men have been paid of. 


applying these data to the conditions connected with 
the Des Moines tests, we find that Mr. Ryall’s. second 
| Table is greatly changed. 








| 
| 


as published. 
Pressure after correc-|| 
head. 
Moines. 


Height by Box. 


tion for friction. 


No. of Experiment. 
Des Moines pressures} 
Height of Jet Des- 


| Equivalent in feet 







































I 80 63 157 106.9 118.6 | With the exception of about ten men the whole stafi 
i. in the cable-making department is kept on. There are 

. si 62.5 144 ve Emene about one hundred men employed in different ways in 
3 60 | 53-5 124 95-3 100.1 connection with the cables. There are the wire 
= testers and oilers, the drummers, the couplers, the pay- 

‘ - 6 = Gn) alee ers-out, the signal men, the machinists and the engi- 
6 65 59.5 137 117-y 107.7 neers, with Mr. Farrington as chief. The number of 











strands now to be made to complete the four cables is 
only eight. A few days ago Mr. Farrington stated 
that he expected to have all the strands done early in 
September, and then he would begin wrapping the 
cables, a work which would occupy about two or three 


Correcting the first series of tests in a similar man- 
ner, we have the following results : 





| 
| 























2 S = ¥ months. This arrangement, however, is liable to be 
Sis 2 a. 3 upset now. Mr. Haight of this city, has the contract 
& | ne 5 for the wrapping wire. 

ef z | ~s 2 Roebling’s Sons have the contract for the suspender 
= 5 | = = ropes for the superstructure, and these have all been 
: & 3 = delivered except 118. The massive iron sockets at each 
Zz = = end: f the suspenders were put on at the New York 

; So ae eo ———~ | machine shop, but now that the hands are discharged 

I go.5 | 137.8 140 from there the remaining suspenders to be delivered 
3 74-5 | 117-0 125.9 cannot be completed. 

4 77 127.2 128.6 The Bridge Trustees are now awaiting the opinion 
5 74-5 | 138.7 125.9 of New York's Corporation Counsel, to whom was re- 
6 86} 141.8 137-3 ferred the matter of the call of half a million dollars 
7 56 | 134-9 137-3 


on March 4, and if that is adverse to the Bridge, and 
New York still refuses to pay, a contest will probably 
take place in the courts.—Brooklyn Union- Argus, Aug. 
rath. 


If ring nozzles were used in the Des Moines tests, 
the heights as computed by Box’s formula, must be in- 
creased, since the discharge, (consequently the loss by 
friction), will be lessened. 

The want of uniformity in the results shown above, 
does not appear to be ascribable to inaccuracy in deter- 
mining the quantity of friction in hose. Neither will 
the loss by friction in hose account for the marked dif- 
ference between the results as obtained in Mr. Bram- 
well’s experiment, and those reached by Box’s formula. 
The fact is the formula is an unreliable one. 

This question of vertical jets opens a fine field for 
some careful experimenter, and we hope one will 
work it. RK. FRANK HARTFORD. 
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FOREIGN INTELLIGENCE, 





AN American is to build a railway from Jaffa to Jeru- 
salem. 


THE National Council of Switzerland has resolved to 
submit to popular vote its decision to contribute $1,- 


300,000 towards the completion of the St. Gothard tun- 
nel. 


THE use of steam on the street railroads is expressly 
provided for in several bills lately passed by the Brit- 
ish Legislature. The speed is limited to eight miles in 
towns, and ten in the country. 


—_-——_ ——_-o <> —— 


SUSPENSION OF WORK ON THE BROOK- 
LYN BRIDGE. 





THE Electrician, a British journal devoted to tele- 
graphic interests, states that at the present time there 
exists in working order over 65,000 miles of submarine 
cable, in the hands of eighteen companies, 


THE export of tin from New Zealand has increased 
very — owing to the discovery of the lodes at 
Mount Bischoff, and the great quantities of the mineral 
found at Hemskirk on the west coast. In 1873 the ore 
exported was‘valued at £17,000; now the value of the 
annual export is estimated at not less than £280,000— 
that is, the value of the quantity exported is forty times 
greater than it was four or five years ago. 





Over 6£0 men were discharged from work on the 
Brooklyn Bridge on Saturday night, owing to New 
York City failing to pay a call of half a million dollars 
made by the trnstees on March 4, last. New York 
through its Comptroller, John Kelly, objects to the 
payment on the ground that the $3,000,000 appropria- 
ted under the act of 1875 included all amounts spent on 
the Bridge up to that date, and that the New York ap- 
propriation is exhausted. The Bridge Trustees on the 
other hand claim that the $8,000,000 was intended to 
complete the Bridge, and that the question raised by 
Mr. Kelly isa mere quibble. 

It will be remembered that the origiral stock was 
$5,000,000, of which amount Brooklyn paid $3 000,000, 
New York $1,500,000, and private individuals $500,- 
000. This $500,000 was subsequently repaid from the 
$8,c00,000 appropriated in 1875. 


THE PROPORTION. 


THE Barcelona city government, in Spain, saw fit 
some time ago to lay a 1o per cent. tax on gas con- 
sumers, and also to reclaim the payment of said contn- 
bution for the six years preceding this. The consumers 
in turn refused to pay said tax and unanimously stop- 
ped burning gas at their establishments. So that the 
chief commercial city of Spain has for months been in 

















of the eight millions, according to the act of 1875 to be | comparative darkness—while the French gas com- 
paid by the city of Brooklyn, was two-thirds, and the | panies have been the sufferers, and are claiming dam- 
other one-third by New York. Or in figures as fol- | ages. 
| lows: 
Bruokbyn's shares 6v000 0s gaa 'che sau $5,.333,334.00 THE asphaltum pavements which were being exten- 
Mow Votk’s chdttes civiciineteiicais das 2,666,666.00 | sively laid in London six years ago have been mostly 
taken up in the business sections, and wood pavements 
| $8,000,000.00 en _ ~— or the Strand is — 
s . : aid in wood, and it is being laid at various points o 
coe sbove proportions, there have been: gait as Cheapside, Fleet street, up towards the Bank of Eng- 
| ‘ land. Some of the suburban streets are also paved 
By Brooklyn eee ec cece eeececessesses $3:473:435-21 | with wood. A bed of asphaltum is at first laid and al- 
| By New Vork.ssssseseeeeeeeseees +++ 1,500,000.00 | Jowed to harden, and on this the blocks are laid. 
2 They are of hard seasoned wood and are first kyanized. 
$4,973,435-21 | After being laid coal tar is poured in all the crevices, 
Leaving to be paid by Brooklyn ...... $1,859,8938.79 | and when opened for travel it presents a very solid and 
By New York........ teeeeeeeeeeeees 1,166,666.00 | enduring appearance. It has been in use for a couple 
——————— | of years in the neighborhood of ,Charing Cross, and it 
$8,000,000.00 | is as solid and perfect as wh#n first laid. The asphal- 
| Original stock all paid in....... Sees ey 5,000,000.00 | tum caused great injury to horses, as it became very 
———| slippery in wet weather, and for this reason was re- 
Total appropriation............+. +++ $13,000,000.00 ' moved and abandoned. 








August 22, 1878. 


ENGINEERING NEWS. 








The Springfield (Ill) State Gazette says: “Some 
idea may be formed of the amount of water required to 


GENERAL INTELLIGENCE. 


—nlieiocienaiy ie a8 
Se el dal te amaze pleneed be a al supply this city when we learn that 1,000,000 of gallons 
hed us. 


columns any items of interest thai may be furnis. 





OBITUARY. 

We regret to learn by the Delaware Weekly Re- 
publican, of the 1st inst., of thedeath of Mr. GEORGE 
L. HECKMAN, the first assistant civil engineer of the 
city surveying department, of Wilmington, Del., which 
occurred in that city on the 3oth ult., prostration from | 
heat, while pursuing his official duties, being the pri- 
mary cause of the sickness, which resulted in his death. 
Mr. Heckman was about 30 years of age, an excellent | 
engineer, bearing the best of character, and was re- 
spected by all who knew him. 


has given perfect satisfaction from the commencement.” 


Indianapolis has reached an agreement with its gas 


hours during the year from August 1, for $55,000, the 
number of lamps in the city to be reduced from 2,800 


give $55,000 and now gains its price but loses 640 
lamps. 


The report of the Comptroller of Chicago, for July, 
shows the receipts from water taxes for that month to 
have been $63,866.56 and the expenditures on acccunt 
PERSONAL. of the water works during ata period, (which 

Dom PEDRO, Emperor of Brazil, has addressed to| probably includes the semi-annual interest on the 
Jas. B. Eads, an autograph letter congratulating the | bonds) $75,890.75. The water works system of Chica— 
engineer upon his exploits at the mouth of the Missis- | go, is in a very flourishing condition financially, and 
sispi, and inviting him to visit Brazil. investments in its securities command a good premium 

Lieut. A. A. PAYSON, of the corps of engineers, U. S. in the money market. 

A., who graduated at the head of the class of 1868, at 
the U. S. Military Academy, has been ordered to report | inst., says: “ The consumption of water during the 
to Col. JoHN M. WItson, U.S. engineer in charge, at | past week was much greater than during the corres- 





Portland, Oregon, for duty in connection with the | ponding week of last year as has been shown each day | 


survey to be made at the mouth of the Columbia | in the published reports in these columns. On Satur- 
river. day 32,268,099 gallons were consumed, against 29,723,- 


ct : . 860 on the corresponding day of last year, being an in- 
Mayor HEATH, of this city, has appointed BENEZETTE ; : 

WILLIAMS, C. E., as inns in us of the Sewerage | “T°°¢ of 2,544,239 gallons. The b goed consumed yes- 

Department, to fill the vacancy caused by the death of tentang es — ee rs Sens SFr 

the late WM, H. CLARKE, C. E. Mr. WILLIAMS, whois a 341.603 gallons om the corresponding Sunday of last 


eal a : Fe : ; standing this great increase the unusually heavy rain 
. pote Mining ay a School, of the University | faij, of "die annie has kept the various eants fantahe 
of Michigan, in the ‘ —s 1869, has been an assist- ably well filled, so that recourse to the reserve supply 
ant in the Chief Engineer’s office for the past six years, in this Shean Reserenie han he i oon 
d had charge of the Fullerton avenue conduit during | .. ; ee ee 
- re : & | sionly. The depth of water in the reservoir is now fifteen 
its construction. He is a gentleman of acknowledged font Ave inches. and the entes ave still closed.” 
ability in his profession, and his appointment, which : & , 
gives universal satisfaction, is a guaranty that the inter- The Daily Alta Californian, of San Francisco, says ; 
ests of the city in the Sewerage Department, in the fu- | ‘‘ The Spring Valley Company having notified the 
ture as in the past, will be carefully and judicially ad- | Board of Supervisors that the charge for water to sup- 
ministered. ply the new City Hall and grounds would be $2,000 per 


Ne a 2 month, the City Hall Commissioners have resolved to 
f eee SS ae Post, oe OR ORUSERNS | God's cheaper source of supply. At the time the Hall 
of ‘oe on aA nmap : th eee oe was in course of erection, all the water necessary was 
pode ers bie, oF the Kepublic, in Connecticut, | supplied by an artesian well of five inches in diameter, 
thus alludes to his successor, pro tem.,in that office. and about 180 feet deep. The water was forced to the 
eatin tr tine dieees ieee San top of the building by a small donkey-engine, and, when 
snaen Ml "Seen , 2 me ber of the T a th run to its full capacity, the engine could only lower the 
eee Was a memberor the ES wentict® | water 30 feet in a day's run. The Commissioners are 
Connecticut regiment, enlisting from New Haven. 





During the last year of his service he was at General now preparing to sink a well of 12 inches diameter on 


‘Shieh Gembmeastece, ‘encimeed to Gate tx the exehl the north side of the colonnade connecting the Hall of 
wets: a ‘ q t in. h & f th y ee f Records with the main building, the other well being 
ects Cepartment, IB Charge Of the construction Of | 155 small and at too great a distance from the boiler- 
rospitals. He was discharged from service at Chat-| ;ooms to be utilized. A new steani-pump will be put 
tanooga at the conclusion of the war. For the past in, and the water from the well forced to the top of the 
p> at gat Mr. Fow er has been city eee: of New tower on the southeast corner of the building, where 
Haven, and is one of the most successful engineers in | py. wrought iron tanks, of 12,500 gallons capacity each, 
the State. will be placed to receive it. The whole cost of well, 
pump and tanks is estimated in round numbers at 

GAS AND WATER. $6000, which is considerable of a reduction from $2,000 
The price of gas has been reduced in Oswego, N. Y.| per moath. There will be very little expense attached 


; to the boring of the well, as it will only be sunk to a 
The artesian well at Dubuque, Iowa, has been sunk to| depth of about 200 feet, through sand, clay and 
a depth of 1,657 feet. gravel.” 


Work was commenced last week on the Tiffin, Ohio, rec aes 
water works. S. L. Wiley & Co. of Boston, Mass., have STREETS, DRAINAGE, etc. 


the contract for their construction. The street commissioners of New York claim to have 
The City Council of Rockford, Ill., has ordered the | cleaned over thirty miles of street a day during the 
laying of a considerable amount of cast iron pipe to ex- | month of June. 


tend the water supply of that city. The Department of Public Works of Chicago, are 

The New England Association of Gas Engineers, making preparations to build several miles of sewers, 
held a meeting at Hartford, Conn., on the 15th inst., to | the intention being to spend $120,000 this year in their 
discuss matters pertaining to the manufacture of gas. | construction. 





The work on the permanent water supply for Balti- 
more, Md., is progressing favorably and it is expected 
that work will be completed in about twenty months. 


Commissioner De Wolf, of this city, says the sani- 
tary condition of Chicago, is excellent. The streets in 
the Fifth, Sixth, Seventh. and Eighth Wards have been 
cleaned, and the garbage, etc., has been removed from 
over nineteen miles of gutters; the drains and sewers 
have been looked after, and disinfectants used hberally. 


A delegation of citizens, of Washington, D. C., from 
different sections of the city, called upon the District 
Commissioners on the 12th inst.,and urged the neces- 
sity of additional and more extended sewer facilities for 
carrying off the water to prevent the recurrence of over- 
flows. The Commissioners admitted the need of 
greater sewerage and their willingness to remedy the 
trouble, but were powerless to do so, owing to the 
want of money necessary to do the work. 













The abandonment of the East Park reservoir plan for 
supplying Philadelphia with water is being urged, and 
another basin and a large three-mile sewer proposed, 
for which $3,000,000 is wanted. 


A correspondent at Beloit, Wis., writes us that there 
is no further movement before the City Council of that 
place, for the construction of water works, under the 
enabling act passed last winter. 


The committee of the Board of Jamaica, Long Isl- 
and, Trustees, having the matter in charge, has reported 
favorably on ae to introduce a system of 
water works. There will be 35 fire hydrants. 


A Southern exchange says, Fort Worth, Texas, has 
decided to build water works, so we presume the differ- 
ences of opinion regarding the system to be employed, 
to which we alluded last week, may have been settled. 


The inhabitants of Little Rock, Arkansas, will prob- 
ably be obliged to take their whiskey “ straight” for a 
season, as it is stated that Dennis Long & Co., o 
Louisville, Ky., the cast iron pipe contractors, have shut 
off the city’s water supply owing to the faiiure of the 
water works company. 


Mr. Henry E. Knapp, civil engineer, of this city, has 
recently attacked the theory of ventilating sewers and 
drains. He asserts that sewer-gases are heavier than 
air and would remain near the surface of the ground if 
set free, and therefore it would be just as sensible to 
ventilate graves. He contends that the only safe way 
to deal with the sewers is to give them plenty of water 
and see that proper valves are used. In commenting 
upon Mr. Knapp’s views, the Manufacturer & Builder 
says: ‘ We have always been in favor of keeping the 
sewer-gases where they belong—in thesewers. Experi- 
ence has taught us that ventilating openings, even when 





The Brooklyn (N. Y¥.) Umton Argus, of the 12th | 


are pumped into the reservoir each day. The pump- | 
ing machinery put in by the present commissioners, | 


led up to the roof, often spread disgusting and _perni- 
cious odors around the place of exit. To ventilate them 
in the streets or sidewalks in front of residences, as 
recommended by some, who even have patented con- 
trivances for this purpose, we most emphatically con- 
demn, especially when the water supply is sufficient to 


| dilute and wash the contents to the sea; surely in that 


company, by which the streets are to be lighted 2,600 | 


to 2;160; the company had offered to light them all | 
| 1,800 hours for $59,600, but the City Council would only | 


case there is not the least necessity for it.” 





BRIDGES. 


A pontoon bridge at New Ulm, Minnesota, has 
been completed and opened to travel 


Three spans of the bridge at Sauk City, Wis., are 


| being torn down for renewal with iron ones at a cost of 


$7,250. 
The Poughkeepsie (N. Y.) Zag/e, of recent date has 
the following : “ We are requested to state, by authori- 


ty from the officers of the American Bridge company, 


| that the report that they intend to stop all work on the 


bridge until next seascn is untrue. The rate of pro- 


| gress this year has been slow, solely because the sub- 





scribers to the stock have furnished the money slowly, 
and unless a change takes place in this regard, it must 
continue to be slow; but the Poughkeepsie Bridge com- 
pany has thus far paid all estimates, and so long as it 
conti» ues to do so the work will go on, unless its dis- 
continuance is ordered by the latter company. We may 
further state in this connection that negotiations are 
being pressed for the procurement of additional furds 
in sufficient quantities to complete the entire enterprise, 
and that the prospects of success are favorable. The 
only thing now that hinders the enterprise is the back- 


E ' , | wardness of those who subscribed to the stockto do as 
native of Logan County, Ohio, and a graduate of the your, being an increase of 2,599,990 gallons. _Notwith. | 


they agreed. If the money is paid in the work will go 
forward as rapidly as any one can desire.” 





RAILROADS. 


Work on the survey of an extension of the Denver 
and Rio Grande road up the Arkansas river has been 
commenced. 


The Denver and Rio Grande has raised funds nearly 
sufficient to build south to Albuquerque, leaving Santa 
Fe 30 miles to one side. 


Of Michigan’s 39 railways, representing a capital of 
$312,790,000, only four paid dividends last year, and 
several did not pay expenses. 


The project of building a railroad from Rochester, N. 
Y., to Irondequoit Bay is being urged by meetings in 
that city. It has been decided to build on the standard 
gauge if at all. 


At the annual meeting of the stockholders of the 
Texas Pacific railroad, in Philadelphia, on the 13th inst. 
the report of the directors stated that the net earnings 
for the year ending May 31st, were $382,871. The 
gross earnings compared with the previous year had in- 
creased $278,857, while there was an increase of seven- 
ty-two per cent. in the commercial tonnage. 


The City of Cincinnati, at a general election, held on 
the 15th inst., voted by a majority of 5,799 in favor of 
appropriating $2,000,000 to complete the Cincinnati 
Southern Railroad, from Somerset, Ky., to Boyce’s Sta- 
tion, a distance of 171 miles. The grading, for which 
the contract is ordered by the vote, is already done, and 
the great bridge over the Tennessee is waiting ready for 
use. The contractor is bound to build thirty-four iron 
and sixteen wooden bridges, intermediate between 
Somerset and Boyce’s Station, and iron the road. All 
this is to be done in a first-class manner already speci- 
fied, and within one year. 


In statistics recently published it is stated that the 
total length of railways in the world at the end of 1876, 
was 184,002 miles divided among the different countries 
thus : 


gs errr reer rere eee Te ree 89,340 miles. 
PE i a Siac tcsvesacteds casgeass 84420 “ 
BON s cade stp edmdosedcrs uate ive Der" 
Sr ES sec esavkdedknneneeased ens lots * 
Tat Ae ks fe es ccc wave wee ebbewne 3.649"°° 


The total capital invested in these roads is estimated 
at $16,213,500,000. In 1850, the length of lines in the 
world was about 18,000 miles. In the quarter of a 
century from 1850, the average increase of railways 
was 6,558 miles per year. 





RIVERS, HARBOBS, Etc. 


The Union Pacific Company has already spent over 
$100,000 in constructing the stone “rip-rap” at Omaha, 
intended to protect the shore from the current of the 
Missouri river, and the work is not half done yet. 


The Memphis Affeal says: “ The work of making 
willow mattresses for the improvement of the harbor 
along the river bank, from Wolf river south, is progress- 
ing rapidly. The willow mattresses will be 100 feet 
long, §5 feet wide, and 3 feet thick. They will be sunk 
to the bed of the river and along the slope of the caving 
bank, and kept there by rocks and piles. The United 
States engineers have charge of the work.” 


When the improvements recommended by the United 
States engineers are made, the Charlevoix harbor will 
be one of the best on the whole chain of lakes. It con- 
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templates a channel 150 feet wide, 14 feet deep, and 
about 80 rods long from Round Lake to Lake Michi- 
gan, with suitable piers at the outerend. The State of 
Michigan expended $10,000 upon the work in 1871; the 
Government $10,000 in 1877, and $12,000 is to be ex- 
pended upon the piers.. The estimated cost of the work 
complete is $90,000. 
oe 
PENNSYLVANIA AVENUE, 
Bt 


WASHINGTON, 





Pennsylvania avenue, the main street in Washington, 
was originally a morass and a ducking ground; it has 
been wrested from its lowly condition by the strong 


hand of the Government. Its history is the history of 


the prosperity of the Capital. It has passed through all 


the known processes of road-making; has been paved 
with logs, gravel, broken stone, cobblestones, planks, 


and lastly with wooden blocks. These have all failed 


| 

in turn. Almost in despair, Congress at last appointed | 
| 

| 


three Commissioners to lay the best pavement that could 


be made. Proposals were immediately invited, and two 


companies were chosen to do the work. These were 

the Trinidad Asphalt Paving Company, of New York, | 
and the Neufchatel Paving Company, also of New York. | 
The construction of the foundation of both these pave- | 
ments is the same; a base composed of hydraulic con- 
crete. As this may not convey a distinct idea, a descrip- | 
tion may not be inappropriate. Dry sand and cement are 
first mixed together in the proportion of one part cement 
to two of sand ; enough water is introduced to form a 
rather stiff paste; two parts of clean, angular gravel, 
and three parts of small broken stone are then added, | 
and the whole mass thoroughly mixed and amalgamated. | 
This material is spread evenly on the surface to a depth 


‘ : | 
of eight inches, and rammed solid. It is then left to | 


itself to “ set,” which it does in a short time, and grad- | 


ually forms an artificial stone, very solid and compact. | 

Upon this base the Grahamite Company spread their | 
top of Trinidad asphalt and sand. Their manner of 
working is somewhat original: the asphalt, which: is 
hard and brittle like resin, is first melted with heavy 
bituminous oils, and the earthy matter precipitated. 
The sand and asphalt are then evenly heated and mix- 
ed together, the greatest care being taken to put in the 
proper proportions. The heated mixture is then trans- 
ferred to carts which resemble nothing so much as a 
peanut-roaster. A closed sheet-iron cylinder, through | 
which passes the axle of the wheels, forms the body of | 
the cart; under this is a place for a fire-box, so that the | 
material from the time it is first mixed until it is deliv- 
ered on the road is not allowed to cool. 

It is then taken from the carts as required, spread 
evenly, and tramped with hot irons. The last process is 
to go over the whole surface with hot feat-irons and iron | 
it smooth and seamless. | 

This company lays two courses,—the first, or ‘* cush- 
ion,” being one-half an inch deep, and designed to level | 
off the inequalities of the base, and the top two inches 
in depth. 

The Neufchatel Company use a base similar to the | 
Grahamite, but the material used for the top is entirely | 
different. It is a natural bituminous rock from 
Neufchatel, Switzerland. It was discovered by accident | 
that this stone when crushed and heated formed under 
pressure a solid mass like the original stone. The in- 
formation thus gained was put to practical use in 
making roadways, and became very popular in Euro- | 
pean cities as affording a noiseless, clean, and lasting | 
pavement. In Paris and London it gives great satis- 
faction. In America, on account of the extreme changes 
of weather, it was feared that it would not be successful. 
The work heretofore done by this company in Wash- 
ington was good, so it was hoped the avenue would be 
the same. 

The manner of laying the top is very simple: Upon 
the bed of concrete already prepared they put the rock, 
powdered and heated, but mixed with no foreign element; 
this was rammed with hot rammers until solid, and | 
troned smooth, similar to the pavement of the Graham- | 
ite Company. 

This dual pavement has now had a trial of a year and 
a half, and the result is satisfactory; the north and | 
south sides seem to endure travel equally well. The | 
cold weather winter before last caused some of the | 
fresher portions, that were used to soon, to crack. | 
These places were at once repaired, and there have been | 
no breaks since. It may be partly by contrast that this 
street seems So fine, for nearly all the others in the city 
are full of holes and breaks that are death to comfort | 
and carriage-springs. It is true, also, that the street is 
hardly a fair test for any pavement, as there is no heavy 
cartage. But it is in most constant service; as a drive 
it is probably the most popular thorough-fare in America. 

When Congress is in session it is one succession of 
brilliant equipages. Every style of turnout is to be | 
seen, and the contented and happy owners roll along | 
over the pavement, which is almost as smooth as _ the 
cushions on which they recline. —Correspondence Chica. | 
go Tribune, 
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ETCHINGS OF CAR AXLES. 

The accompanying illustration of Sections of 
Car Axles are printed direct from the sections 
themselves cut type high and etched with acid. 





August 22, 1878. 





| They were prepared at the Aurora shops of the 
C. B. & Q. R. R., and we are indebted for their 
use to the courtesy of the Railway Purchasing 
Agent of this City, which journal proposes to pub- 
lish a series of similar etchings. 





Axle made from 


selected scrap hammered four times. 


Shows good grain, but with a streak between 


the slabs. 





Shows poor metal uneyenly worked and uneven indensity. 


Axle showed flaws in journal. 
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Two hundred and sixty-seven steam railroad 
trains pass through Flatbush, L.I., daily on the way 
to and from Coney Island. 












Hon. P: 8. Crooxe, of Flatbush, L. I., has been 
elected President of the Board of Improvement of 
Long Island, as successor to the late Hon. John A. 
Lott, deceased. This is the most important office 
in the town — having the regulation of the streets, 
sewers, etc., and all improvements in town matters, 
Mr. Crooke has been for a quarter of a century 
Supervisor of the town, and is familiar with all its 
wants and acquainted with the peculiar idosyn- 
eracies of nearly every family. He was a member 
of the Town Survey Commission who laid out the 
county towns on a new plan, and as a lawyer has 
long stood in the foremost rank among the pro- 
fession. The town of Flatbush is to be congratu- 
lated in having so able a man to fill the vacancy. 





THE city of Ottawa, Canada, with the finest 
water power on the American continent, not even 
excepting Niagara, is almost destitute of manufac- 
tures, the one item of lumber constituting its main 
product. This fact is just beginning to dawn upon 
the rather slow comprehensions of the people of 
that city, and at a late meeting of the city council 
that body voted to offer a bonus, and exemption 
from taxes, to manufacturers who would locate in 
the Capital. It is reported that a number of West- 
ern manufacturers are already in communication 
with the city regarding the removal of their fac- 
tories to Ottawa. Ottawa has direct rail and water 
communication with the best Canadian and Ameri- 
can markets, and if a few more live Yankees will 
only enter in and possess the land, they might well 
supplement the prosperity that the advance guard 
of their fellow-countrymen brought to Ottawa in 
building up its lumber trade. 





Aut the indications are in favor of an indepen- 
dent Western outlet for the Grand Trunk Railway. 
That great line has heretofore been one of the prin- 
cipal feeders of the Michigan Central, and was de- 
pendent on this latter Company for its Western 
outlet. Its tenure of this privilege since the ac- 
quisition of the Michigan Central by Mr. Vander- 
bilt has been of so precarious a nature as to make 
it a prominent theme of discussion in railway 
circles, and how worthless the promises of Mr. 
Vanderbilt are considered is quite clearly shown 
by the general drift of opinion reflected by the 
newspapers. Some months ago the Grand Trunk 
railway purchased a short line of road leading 
into Chicago, and we hope the rumors are true that 
indicate its ability and intention of checkmating 
Mr. Vanderbilt by securing a line entirely inde- 
pendent of the Michigan Central. The whole 
country wants cheap transportation, and if Mr. 
Vanderbilt can be crushed by unceasing war and 
competition until he is satisfied with dividends on 
the actual value of his property, the country will 
have reason for rejoicing. 





































So much attention has been drawn to the miser- 
able character of the wooden pavements of Chicago, 
by the present disgraceful condition of the streets, 
consequent upon the financial inability of the city to 
cover it up in time to shield the contractors, that a 
revolution on the subject seems to be quietly taking 
place, and it looks as if we were getting back not 
only to the original Nicholson, but to something 
far better, and a fair opportunity of testing the 
merits of the wooden pavement appears at last to 
be at hand. Where the almost impassable con- 
dition of the streets in the business section of the 
city rendered repaving absolutely necessary, great 
care in the preparation of the foundation has been 
taken; then, instead of laying the blocks on the 
ground, thick planks and even stone flags have 
been laid previously, and the blocks from one inch 
up to the usual thickness, and also round cedar 


























tion of the Department, who thereby became pos- 
sessed of the proofs they were after. 


covered amounts to $12,485. 
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blocks have been laid, and with care in placing, | Mountains in June last, and any other civil engi- 
securing, and coating with tar and gravel. Detroit | neers who have been over the same route, to know 
is evidently ahead in the wooden pavement ques- | that four or five pages of Vose’s Manual for R. R. 
tion, and Chicago is willing to adopt her improve- | Engineers is taken up with a description of the 
ments. The latest is the laying of the cedar block | location of the Portland and Ogdensburgh road 
pavements, by constructing the side-gutters of cob-| which runs through the Crawford Notch. It 
ble-stones instead of the wooden blocks. Experi-| seems that no less a grade than 1.90 feet in 100 
ente has shown that the water running off from the | (100.32 ft. per mile),was possible, except so far as 
street arch into the gutters remains there more or | the necessary curvature would lengthen the line, 
less, and that the wood decays the more rapidly. | and thus reduce the rate of ascent. By advice of 
Is is at the sides that the horses stand when drawn | Mr. B. H. Latrobe, of Baltimore, the grade of 2.20 
up to the sidewalks, and their tramping and paw- ! in 100 (116. ft. per mile) was selected as the maxi- 
ing also contribute to the more rapid demolition | mum, this being a grade that had for a long time 
of this part of the pavement. Nor do the solid | been safely and successfully employed on the Bal- 
wooden blocks permit the water to percolate through | timore & Ohio Railroad, and the final location was 
into the soil below as to the stones. For these} then made under his directions, by shifting from 
reasons it has been found that about four and a| this to such lesser grades as would best suit the 
half or five feet on each side of the street next the | mountain sides. 

sidewalk can be laid with stone to better advantage,| The final result was that “ from Lawrence to 
and without detracting from the general character | the summit, 1014 miles, the average grade is 98% 
of the wooden pavement which covers all the trav- | ft. per mile (about 1.87 in 100), the maximum being 
eled portion of the street. It is also believed that | 116 feet; and of the eight continuous miles which 
these stone gutters add two or three years to the | embrace all of the maximum grades, the average is 
life of a street pavement, and when the time comes | only 107 ft. per mile. The alignment is remarka- 
for renewing the pavement it is only necessary to | bly good throughout, not only in its general direc- 
relay the portion between the two gutters, thus | tion, but in its details; there being but five cases 
saving about five feet on each side. Detroit experi- | where a radius less than 955 ft. (6 deg.) has been 
ence shows that streets constructed of live-cedar | employed, and these so short that all together they 
blocks will last from ten to twelve years, while the | amount to less than half a mile of the line. The 
pine-block pavements of Chicago do not endure | least radius of curvature is 637 ft. (9 deg.), and 
more than from five to six years in decent shape. | where these curves occur the grade has been re- 
The Detroit Board of Public Works also give more | duced to 75 ft. per mile.” 

attention to repairing their pavements at the very| “The grade line has been purposely kept quite 
first break or decay, and this practice prolongs | high —a very essential precaution on account of 
their duration. 


snow,-—and one which has been altogether too 


Ae TEE much neglected in the location of railways in the 
Dr. McFappen, Chief Engineer of the Philadel- | Northern States.” 





phia Water Department, bas been adding tohis An-} go much for the Portland & Ogdensburgh road. 
nual Report a supplementary item that dves not| We believe that of the Mt. Washington Railway 


usually figure in such documents. Favorable | and its peculiar rolling stock there has never yet 
as was the showing of his last year’s Report, the | heen published a good, technical and illustrated 
Chief Engineer was not satisfied, and his surmises description. On page 13 of Vol. III. of the “ Pro- 
as to “skullduggery” going on somewhere were ceedings of the American Society of Civil Engi- 
most unhappily realized by unearthing a nest of | neers,” there are valuable facts and figures relating 
thieves in the Registry department of the water of-| to this road, contributed by Messrs. C. H. Cope- 


fice, where about $1,500,000 is handled every year. jand and F. Collingwood, from which we gather 
The method of fishing for information was by serv- 


: the data that follow below. In Switzerland, the 
ing successive notices on the water-takers until the | subject of mountain railways has received consid- 


staid-going “Friends” swarmed indignantly to | erable attention, and we have recently seen a list 
the water office with their receipts in hand and | of no Jess than five works, all devoted to this one 


wild threats in their mouths to the infinite satisfac- subject, and all the outgrowth of Sylvester Marsh’s 


railway up the incline of Mt. Washington opened 

in 1869. The first one built in Switzerland, and 

THE METHOD OF THEFT. running to the top of “the Rigi,” is almost a com- 

The stealings, on investigation, were found to| plete copy of its American prototype, and -was 
have been committed in the crudest and most bare- | opened May 21, 1871. 


faced manner, with no attempt whatever to cover We have seen that 116 ft. per mile was assumed 


their tracks. When bills were paid in some in-| as a maximum grade for a railroad of the freight 


stances the whole amount was pocketed and a re- | and traffic pretensions of the Portland & Ogdens- 
ceipt given, but no entry made on the books. If burgh road. The road from “ Fabyans” to the 


it so happened that the clerk was flush he would | base of Mt. Washington is operated by smooth 
receipt in full for the amount received, enter but a | tire engines, with a maximum grade of 296 ft. per 
portion of it and put the difference in his own wal-| mile; and Mr. Becker has recently told the pro- 
let. The latest developments show that in some fession (Transactions Am. Soc. C. E. Vol. VII, page 


cases they went so far as to add up a row of re- | 68), how the Madison incline was run for 21 years, 


ceipts amounting to say $170; then taking a sharp | (1847-68) with cog-wheel engines, gearing into a 
eraser, the figure “1” would be scratched out, $70 | cast-iron rack, but has been run since with a spec- 
would be returned and the clerk would have $100 | ially built 10-driver tank-engine on a smooth rail, 
for a jolly good night’s fun. Dr. McFadden re- | and on a maximum grade of about 314 ft. per mile, 
quested the resignation of the following clerks: | average for 7,000 ft. of about 310.5 ft. per mile. 
James H. Watson, receiving clerk; Isaac R. Mu- | Possibly, if the rack had been made of wrought 
lock, George Beck, George Kearney and Robert P. | iron, instead of cast, more attention been paid to 
King, general clerks, and Isaac Creamer, permit | durability of “permanent way,” and with a differ- 
clerk. The total stealings since 1872 already dis- | ent style of “ mountain engine,” it might have been 
found more economical to persist with this species 
ieee nea of engine rather than change. At all events, the 
THE WHITE MOUNTAIN REGION AND | grade of 300 ft. per mile, or 5.70 in a 100, cannot 
SOME OF ITS RAILROAD FEATURES. well be surpassed as a limit to the expedient use of 
—_—_— smooth tire engines, and involves the necessity of 

It will interest those members of the American | a 112,000 lbs. engine. An engine of the Mt. Wash- 
Society of Civil Engineers who visited the White | ington type, that will do the same amount of work, 
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would not weigh probably more than 4g or ly as 
much, 

We may at some future day enter upon a study 
of the economics of this question, and seek to por- 
tray the capabilities, as well as the defects of the 
log-rail system of rail roads, in a just light. We 
confine ourselves at present to a statement of some 
of the leading dimensions of the Mt. Washington 
railway. 

The maximum grade is 1980 ft. per mile = 37.5 


feet in 100 = 4% inches to the foot. The least 


grade in 660 ft. per mile, just 4, of the maximum, 
and the average grade is 1300 ft. per mile, or a dis- 
tance of about 344 miles. 


The radius of the vertical curves, joining grades 


is not given; they are pretty sharp, there are 9 
lateral curves, varying from 197 to 945 feet radius. 


Trestling was used throughout in preference to 
yrading; a proceeding which will probably not be 


repeated as the present trestling wears out. 


“Where there is no trestle, heavy cross bearers 


of timber are bedded against rocks or into the soil, 
at about 12 feet apart. On these, are bolted longi- 
tudinal stringers, 8x12 inches. On these again, 
are placed several cross-ties, originally 4 feet, 
and since made 2 ft. apart. Last of all, are placed 
a set of longitudinal stringers on top of the cross- 
ties. The outer ones are 4x7 inches, fastened by 


bolts reaching through the cross-ties and the lower 
stringer every 2 to 4 feet. They support the outer 


rails, which are light iron rails, 30 pounds to the 
yard, without fish-plates, but with joint-plates. 
They serve simply to support the car and engine. 
The middle stringer rests upon and is bolted to the 
cross-ties. It is 4x8 inches, and supports the cen- 


tral cog-rail. All the bolts, as nearly as could be 


seen, were screw bolts. 


The cog-rail, which is the peculiar feature of 
this road, weighs 66 pounds, and cost $6 per yard 


delivered at the base of the mountain. It is made 
in 12 feet lengths of two pieces of 3x3x3 inch an- 
vie-iron, placed 4 inches apart and joined by 114 
inch-diameter round pins, placed 4 inches apart, 
centre to centre, and firmly rivetted to the vertical 
flanges. The rail is, therefore, 1034 inches wide, 
and projects 13, inches on each side beyond the 
stringer to which it is fastened. 


down to their work). The lateral flanges were 
pierced for bolts at every 18 inches of length, but 
bolts were only used at every 3 feet of each angle- 
iron. The pins are made of best Pembroke iron. 
The gauge of the track is 4 feet 744 inches, ow- 
ing to a fancy of the projector that he must have a 


close gauge. The original cost of the 344 miles of 


road, with equipment, was about $150,000; but 
this has since been increased by expenditures from 
earnings, to $210,000. There are four water tanks 
at various points, supplied by springs in the vicin- 
ity; a turntable and small engine-house on the 
summit, and some cheap buildings at the base. 

Each train consists of an engine and one car. 
The first locomotives built, having an upright 
boiler and but two steam cylinders, weighed 61g 
tons each. The latest, designed by the present 
Superintendent, Mr. Walter Aiken, and built in 
1875 at the Manchester Locomotive Works, N. H., 
have 4 cylinders, a rigid wheel base, and weigh 12 
tons each. They consume one-half cord of wood 
each per round trip. The cars measure 8x30 feet, 
inside measure, seat 50 persons, and weigh 3 tons 
each. There is no special arrangement of seats, as 
in the cars used on the Pittsburgh and other in- 
clined railways. The boiler of the latter .engine 
is of the ordinary locomotive type, except that the 
steam-drum is at the centre of the length of the 
horizontal shell, instead of at one end. 

The shell is about 9 feet long, and inclined to 
the frame, sufficiently to make it horizontal when 
the engine is on the average grade. On the level, 
the engine looks as though it had been in collision 























(This permits of 
rollers to run underneath, which hold the gears 
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with another. As stated, each engine has 4 cylin- 

ders, 8 x 12 inches, each pair working on an inde- 
pendent crank shaft, geared respectively into gear- 
wheels on the forward and rear axles of the engine. 
The valves are ordinary slide valves, worked from 
eccentrics on the crank shafts, and cutting off at 
three-fourths stroke. 

In addition to the steam and exhaust pipes, an air 
supply pipe is carried from each valve chest into 
the cab, and provided with suitable cocks under 
the control of the engineer. He is by this means 
enabled, in going down hill to shut off steam en- 
tirely, and run the train down against the air-pres- 
sure in the cylinders, the amount of compression 
being under perfect control. While thus working 
and discharging compressed air, the condensation 
of moisture, caused by the rapid expansion of the 
jet, gives it every appearance of a discharge of 
steam. After many experiments, Mr. Aiken ar- 
rived at the following combination of gears: The 
pins in the rail, Pembroke iron; the central cog- 
wheels (one on each axle of the engine, and one on 
the upper axle of the cars), of best chilled car- 
wheel iron, 26 inches exterior diameter. At the 
roots of the teeth, the wheel is 4 inches thick, and 
at the ends, 314 inches; this allows for lateral play, 
curves, ete. 





The gear-wheels (two on each engine axle, and 
two on the upper car axle) are 33 inches exterior 
diameter and 4 inches thick, and made of gun 
metal. The pinions, two on each crank shaft on 
both car and engine, of 6 inch diameter, are made 
of steel. This gives about 544 revolutions of the 


ascent and descent of the trains is about 2 miles an 


is always below the car, and entirely free from it, 
the bumpers simply coming in contact. The wa- 
ter-tank and wood-box are on the lower end of the 
engine, over the lower axle. The bagyage crate, a 
simple platform, runs below all, and is attached to 
the engine by chains. 

The means of stopping the engine are: first, a 
ratchet and pawl. The ratchet is about 2 ins. di- 
ameter and five ins. face, it is placed on the upper 
axle; and the pawl is put into play as the train 
ascends the steepest grades. On going down hill 
the pawl is held up, but can be instantly dropped 
by the engineer. In addition to this are powerful 
strap brakes on each axle. 

For stopping the cars there are —first, a ratchet 
and pawl on the upper axle; second, a strap-brake 
on the lower axle, or as in some recent cars, 2 shoe- 
brakes at each wheel; third, an ingenious atmos- 
pheric brake, worked by the upper axle of the car, 
through the gear mentioned and crank axle, cor- 
responding in all respects to those on the engine. 
One of the brakes is placed on each side of the car, 
underneath, and consists of a plain cylinder, about 
8 x 12 inches, with piston working in it air-tight, 
the piston being joined by connecting rod to the 
corresponding crank on crank shaft. A plain air 
passage connects the two ends of the cylinder, so 
that the air is pumped alternately from one end to 
the other. A throttle valve is placed in this pas- 
sage, which is under control of the brakeman; and 
he can, by lessening or increasing the opening in- 
crease or diminish the brake power, at will. As 
this axle is geared to the central rail, it will be 
seen that the car is positively held by the brake, 
and does not depend upon friction. 

Mr. Aiken says, they find a great economy to re- 
sult from a proper oiling of the central rail. This 
they do about once a week, by a can attached to 
the engine, with a properly adjusted opening. 

7,000 passengers were carried last year, without 
an accident, and no passenger has yet been hurt. 

A gang of men is kept constantly on the line, 
and they have a means of descending which is both 


sled —a flat board, with cross-pieces for the feet 


engine to 1 of the driving wheels. The speed of 
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hour, or at the rate of an easy walk. The engine | 
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and attachments. This slides on the central rail. 
Near the front end a brake is attached on each 
side, by a bolt running across the board. The 
handles of these reach back to a convenient posi- 
tion for the rider to operate either by lifting or 
pressing down (according to the style of the brake), 
and the brake takes hold on the under side of the 
projecting lip of the central rail. It requires large 
practice to work these safely, but Mr. Aiken says, 
an experienced rider will descend the length of 
the line in 4 minutes, and be able to stop any- 
where he desires. 





“THE BRUSH ELECTRIC LIGHT” LN 
BOSTON. 


We gather the following account of a private ex- 
hibition of the “Brush Electric Light” held in 
Boston, August 2nd, from papers sent us. There 
is in Boston a Society, called the Massachusetts 
Mechanic’s Charitable Association, whose charity, 
however, has not allowed the Association, to be be- 
guiled into want apparently. On the contrary, the 
Society is rich if common report be true, in ready 
money and in investments. It has been in the 
habit of holding so-called “ Mechanics’ Fairs” at 
intervals of two or three years, being exhibitions of 
New England mechanical products; and following 
out these precedents, proposes this year to give an 
exhibition, in a building erected for the purpose, 
that will far surpass in completeness of detail anc 
in magnificence, any it has yet given. Visitors to 
to the Convention of the American Society of Civil 
Engineers, at Boston, in June last, may have no- 
ticed the framework of the Exhibition buildings 
going up opposite the Providence depot. It was 
in the lighting of the Main Exhibition Building, 
that the “ Brush Electric Light ” had its first brush 
in Boston against its firmly seated antagonist, him 
of a gaseous nature. 

We must say, that for a first trial, this rascally 
young upstart, does not appear to have done badly. 
There were flickers, to be sure, local flickers and 
flickers collectively; or more properly speaking 
concerning these last, were slow and sedately 
measured waves of varying intensity of the light, 
in which all the lights (four, of three thousand can- 
dle-power each) took part together, due entirely to 
the miserable action of the hoisting engine, which 
temporarily had been thrust into service. Appar- 
ently this little beast could not get over its habit 
of ahu-chu-chu-chuing like mad for about ten sec- 
onds, then resting a bit (while the coal bucket is 
being emptied, or while the hammer drops) only 
to resume the spiteful round of operations just 
sketched. But besides this there were the genuine 
flickers, above mentioned, individual to each of 
the four lamps, and due to impurities in the car- 
bon points and slight irregularities in the motion 
of these points, if our profound stock of knowledge 
is good for anything as a means of guessing. 
These are defects which this youngster must rid 
himself off, if he wants to become a popular mem. 
ber of society. 

Otherwise, the quality of the light, seems to 
have giver great satisfaction. The most delicate 
colors could be distinguished, the one from the 
other, blue from green, or pale yellow from light 
gray, as well as by sun-light and the intensity was 
notably such as not to hurt weak eyes, eyes which 
had been hurt on looking in at store windows that 
same evening. 

Another peculiarity of electric light is that it 
produces very little heat, and gives off an inappre- 
ciable amount of non-respirable gases. An equal 
amount of gas-light produces nearly two hundred 
times as much heat, and about the same propor- 
tion of non-respirable gases. The healthfulness of 
electric light is therefore a great point in its favor, 


novel and interesting. Each man carries a kind of | #8 compared with any othér artificial light; and 


there is no danger from fire or explosion in its use. 
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The lighting of the “Farr” by means of this 
light, operated as it will be by a regular and 
smooth going engine and minor defects attended 
to, promises to prove a great success. 

To the engineer the chief interest of the exhibition 
lies in the adaption of this light for engineering 
work, and in the probability of its ever supplanting 
the use of coal-gas. 

Concerning the latter, it may be noted, that the 
great disadvantage o! the electric light in its pres- 
ent shape, is the existing necessity of connecting 
each light, by two wires, with the Dynamo-Elec- 
tric Machine. This will do well enough for any 
one building, or even for any single complex of 
buildings, such as an Asylum, or a group of manu- 
factories and the like, but seems to be out of ques- 
tion for the dwellings and stores of a city or town. 
Possibly we may attain a mastery over the electric 
fluid, similar to that which we now possess over 
gases and fluids of many sorts, by means of which 
we are enabled to conduct them to any place, in 
the desired quantities and to store them for use 
until needed. At present the lighting generated 
by the machine exists only while the steam-engine 
is in motion, and there seems to be no way of 
storing it anywhere in such quantities as to be of 
service. 





= ——_-—-— = 
and importance, disseminated valuable profes- | Book of Instructions, which had been formed on the 


sional information, constituted a rallying ground strength of riveted joints only, and corroborated in a 


. . _ | remarkable degree the opinions held by Mr. Traill for 
for the Pp rofession in the North West, and ~— | Many years previous to the-Instructions being issued. 
commencing its regular meetings for the coming A few years ago the Author appeared to hold very 
year it is in its own rooms, the best professional | strong views on the subject of the strength of cylindri- 
periodicals and journals are subscribed for, a nu- cal shelis of boilers, and went so far as to write a Pa- 


: f | per on the subject. He asserted in the Paper and to 
cleus of a library and museum commenced, it has | the Board of Trade that the way to calculate the 


no debt, and with returning prosperity to the | strength of the cylindrical shell of a boiler having the 


oe ee : et joints shifted, as in brickwork, was to draw a line from 
country at large it invites the profession to unite | one end of the boiler to the other, through the joints 
its influence and do for its members what other | and solid plate, and take the mean section of the plate 
professions are doing for theirs. If these associa- - = “et * - —— of _ ee > oa 
. fs . ShlpalF nad asserted that by calculating the strengt the she 
tions of Engineers were not profitable, they would | of a boiler by that method the resuls are from 50 to 8< 
not have met with the great encouragement which | per cent. per cwt. from the truth. It was worthy of 
they have had in Great Britain and on the Conti- | a that in ~ of no or sen sey - plates 
a Br ee ced 5 ae of the outer shells were fractured through the rivet- 
nent of Europe, and more recently in the American | }, oles of the longitudinal seams, thereby clearly prov- 
Society of Civil Engineers; there must be some | ing that the cylindrical shells of the modern marine 
common centres around which the combined intel- boilers corns _weakest portion. - ay Re 
: . . . : > Pat strength of the joints 70 per cent. of the solid plate, 
ligence of the widely scattered profession of Engi- | and taking the ascertained tensile strength of the ma- 
neers in America can gather to be made more use- terial, the results were also very wide of the mark, as 
ful and available by proper classification and <is- a be seen a nae nee eae 
BAH es bursting pressure of No. 1 boiler, about 348 Ibs; actua 
semination in the shape of papers and discussions bursting pressure, 230 Ibs. Calculated bursting pres- 
that will be the natural outgrowth of an increasing | sure for No. 2 boiler, 284 Tbs ; actual bursting pressure, 
membership. The value of association is suggested 195 2 ee bursting pressure by Board of 
to the profession and the advisability of becoming ee eee ee - Staten, segs Beant 
; Te 194.7 Ibs respectively, or less than 1 tb from the actual 
a member of this or some other of the several En- | bursting pressure in eaci: case. These figures were 
gineering societies now existing in this country is sufficiently convincing to his mind that the Board of 
urged upon the attention of every reader of this Trade did good service to all persons interested in the 
: progress of merchant shipping” by providing a rule 
| for boiler shells which had no equal for accuracy. Sir 
—— | William Fairbairn’s rule for cylindrical furnaces was 
e Hee as | Quite as unsatisfactory as the rules for cylindrical shells. 
REVIEW OF THE PROGRESS OF STEAM | The defects in Fairbairn’s formula for flues were de- 
SHIPPING DURING THE LAST QUARTER — by es aa wR officers from a careful 
( IRY.* } study of the results of the experiments recorded in the 
oF A CENTURY | work called ‘ Useful Information for Engineers,” and 
BY ALFRED HOLT, M. INST. C. E. | the modified rule in the Book of Instructions was the 
Continued from page 269. 

























































But when we consider the adaptability of the | journal. 


electric light for engineering purposes, its uses 
and benefits appear to great advantage. It seems 
to afford the means of lighting up mines, tunnels, 
caissons and all other subterranean and submarine 
work-shops, no less than all kinds of places where 
work is going on above ground at night, in a very 
perfect manner; and if we are to trust to figures 
given us now, by parties interested, at 1-20th the 
cost of an equal amount of gas-light. 

This estimate is given for the case where steam 
or other mechanical power is already on the 
ground, a condition which may be said to obtain 
in all the cases cited. 

It should be noted, also, that the proprietors of 
the “Brush Electric Light,” claim that their light 
excels in several particulars, the “ Job-your-lug- 
off’ “ electric candle,” about which so much talk 
has been made recently in foreign journals, and 
that this claim appears to be well founded. 

A “ Brush ” light of 4,000 candles is said to cost 
only 4¢ the cost of the Russo-French light of 400 
candle power, and to last six hours without change 
of carbon, against the other ones hour and a half. 
It also lights itself, where its competitor must be 
lit each time by hand. The whole subject is one 
is one of a good deal of interest, and we propose 
to remain on watch, concerning it, for the benefit 
of our readers. 


| result of that investigation. Within the last month 
| two full-sized cylindrica] furnaces had been made and 
tested to destruction by hydraulic pressure, to ascertain 
their strength to resist a crushing force. These ex- 
periments showed that the Board of Trade rule had a 
factor of safety of 6.2 in one case, and 5.5 in the other, 
and that the collapsing pressure by Fairbairn’s rule, 
806.300 x T? 
LxD 
case 68 per cent., and in the other 88 per cent. above 
the actual collapsing pressure, and if the formula 
806.300 = _ 2.19 
LxD 
errors would be 47 per cent. and 56 per cent. respect- 
ively. The rule for flat plates supported by bolt stays 
was the result of combining the practice of the best 
makers throughout the country with the results obtain- 
ed from testing experimental boxes stayed as in boiler- 
work. Previous to the date of these experiments, stays 
were in very many places pitched by rule of thumb, and 
the plate between screwed stays without nuts was al- 
lowed as great a pressure as when the stays were fitted 
with nuts, and the strength of the plate was supposed to 
vary as the square of its thickness. From these and 
subsequent experiments, made in one of Her Majesty's 
dockyards, it was known that the usual thickness of 
plate supported by stays fitted with nuts was from 30 to 
50 per cent. stronger than when the stay-ends were 
screwed and merely riveted over ; and, further, that the 
strength of the plate did not vary as the square of the 
thickness, as previously supposed. The calculated 
bursting pressure by the Board of Trade rule for the 
box tested in the dockyard was only about 1 per cent. 
greater than the actual pressure, and the calculated 
bursting pressure for two other boxes tested a short time 
ago was not more than 3 per cent. from the actual 
bursting pressure. As the thickness of the experimental 
plates ran from 7s inch to % inch, and the pitch of 
the stays from 8 inches to 15 inches, he Ganentied that 
the rule gave results quite near enough for all practical 
cxt* 
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The accepted rules for regulating the scantling of the 
hulls of iron vessels were considered by most surveyors 
as sufficiently reliable, and these rules were generally 
used by them in the execution of their duty, and if add- 
ed to the Book of Instructions would not make any ma- 
terial alteration in the present practice of the surveyors. 
Had the rules for boiler construction been in an equally 
satisfactory condition a few years ago, there would have 
been no necessity for the Board of trade to issue the 
rules complained of by the Author, and a great amount 
of expense, thought and labor would thereby have been 
saved to the officers who advised the Board on these 
matters. At the time these rules were published the 
steam pressure was rapidly increasing, and the work- 
shop appliances were inadequate for manipulating the 
thick plates required for the shells of cylindrical boilers. 
It was also generally believed, at that time, by manu- 
facturing engineers, that if a joint were double riveted 
its strength would be equal to 70 per cent. of the solid 
plate. These circumstances combined caused many 
double-riveted joints to be so malformed that the least 
section of plate or rivet was, to his own knowledge, in 
some cases reduced to 42 per cent. of the solid plate. 
Again, many engineers asserted that the plates they 
supplied had a tensile strength of 23 tons per square 
inch. These beliefs and statements were doubted by 
the Board of Trade, and it was resolved to make a few 
experiments to obtain information. The preliminary 
experiments conclusively proved that the strength of a 
double-riveted joint was not equal to 70 per cent. of the 
solid plate unless the quality of the iron was high, and 
the percentage of metal left between the rivet-holes was 
equal to 70 per cent. of the solid plate; and, further, 
that the rivet section must be equal to the net plate sec- 
tion if the plate was of medium quality. These ex- 

riments also showed that instead of boiler plates 
Lining a tensile strength of 23 tons per square inch, 
from 20 to 21 tons was nearer their value. The effects 
of punching different qualities of iron were also ascer- 
tained, and the injury found to be, in some cases, far in 
excess of what had been anticipated. These experi- 
ments had been followed by a most exhaustive series on 
riveted joints, the results of which corroborated the pre- 
a The tests on joints would have been 
incomplete in themselves without experiments on actual 
boilers, as many engineers believe that crossing the 
joints of a cylindrical shell would add considerably to 
the strength of the longitudinal seams. This opinion 
appeared to have been shared to some extent by Sir 
William Fairbairn, as would be seen on referring to his 
most valuable work entitled “ Useful Information for 
Engineers.” The issuing of the Board of Trade rules 
had the effect of causing many engineers to investigate 
the subject of riveted seams, and two of the most influ- 
ential manufacturing firms in the North, with a praise- 
worthy desire to gain experimental knowledge, burst 
two cylindrical marine boilers and a cylindrical super- 
heater by hydraulic pressure to ascertain their strength. 
These experiments fully confirmed the rules in the 


From Proceedings of the Institution of Civil Engineers, 
London, Eng. 
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ANNUAL REPORT OF THE SECRETARY 
AND TREASURER OF THE CIVIL ENGI- 
NEERS’ CLUB OF THE NORTHWEST, FOR 
THE YEAR ENDING JUNE 18, 1878. 


This report* is taken from Vol. III., issued by the 
Club, which also contains a list of members (al- 
ready published in ENGrnEERING News); Consti- 
tution, Proceedings of the Ninth Annual Meeting, 
Papers read before the Club in Ninth Year, and a 
list of all papers read before the Club to date, thus 
giving a summary of the nine years of the existence 
of the Society. These nine years have been,—as is 
well known-~a period of unexampled distress es- 
pecially to Chicago which had to endure the af- 
flictions of its great fires in addition to those of the 
panic common to the whole country. Under 
these circumstances it could not be expected that a 
Society such as the one in question could make 
very notable progress, and we therefore think that 
it is especially gratifying to note the present status 
and prospects of this—-the second in importance -- 
of the Engineering Societies in America. It has 
maintained its organization, held its meetings reg- 
ularly, increased its membership both in numbers 


*See page 278. 





purposes, The rule 


viously adopted by many engineers was to be found in 

standard books. If this rule were tested by the result 

of the experiment to which he had referred, it appeared 

somewhat absurd, for when the plates were of unequal 
thickness, and the pitch of the stays alike, the error was 
more than 20 per cent., and when the plates were of 
equal thickness and the pitch unequal, the error was no 
less than 35 percent. The rules for safety-valve area 
in the Book of Instructions were not quite so satisfac- 
tory as he could wish, but it must be remembered that 
a committee of the Institution of Engineers and Ship- 
builders of Scotland investigated this subject and pub- 
lished 4 most able report, in which they endeavored to 
show that the area of safety-valve required by the 
Board of Trade was too small for certain pressures, and 
on the other hand many engineers, chief of whom was 
the Author, had been a and endeavor- 
ing to prove that the same safety-valve area was exces- 
sively large. Under these circumstances the Board of 
T might be excused for adhering to the old prac- 


= working pressure pre- 
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tice, until engineers either agreed among themselves, or 
left the Board's officers to do what was best for all per- 
sons interested. From his own investigation of this 
important subject, he had no hesitation in stating that 
had the Author’s advice been taken in the matter of 


safety-valve area and boiler construction, the lives of 


many men would have been placed in imminent danger. 
With regard to the remaining fules in tne Instructions, 
he would merely state that they would bear as close in- 
vestigation as the others, and give results equally satis- 
factory. The Author contended that the regulations 
were not approved by well-informed engineers, and that 
this was proved by the dissatisfaction and irritation they 
had seuteced, and the remonstrances made by impor- 


tant associations. He did not think the Board of Trade 
would for a moment dispute the fact that some engineers 


had been displeased with the rules in the Instructions, 


but those engineers had been a small minority. Of this 
there was sufficient proof in the contents of a large num- 


ber of letters received from manufacturing engineers, 


and others equally interested, who highly approved of 
the rules. The only remonstrance raised against the 
Instructions emanated from the manufacturing engin- 
eers of the Clyde district, but it was exceedingly la- 
bored, and altogether unworthy of so talented a body. 
Besides, the reply they received to their objections ap- 
peared to have carried conviction, for they had been 


since that time silent. 


The Author had drawn a comparison between the lo- 
comotive boiler and the marine boiler, which he con- 
sidered altogether unfair, for the following reasons: lo- 
comotive boilers were, he believed, usually designed and 
made by locomotive snperintendents, whose professional 
enees were generally of the highest order, and 

rst cost was of little moment to a large company so 
long as a good boiler was secured. The designer had, 
besides, the purchasing of the plates and other material, 
and the workmen were under his control; and further, 
he had command of the purse and workshops of a 
powerful company. As workmen in railway locomotive 
works were not discharged to-day and taken back to- 
morrow, as was the case in many marine engineering 
works, they acquired a better knowledge of the ideas 
and wishes of the designer, and, on the whole, took a 
much greater interest in their duty. The boilers made 
by each railway company were of almost uniform type 
and dimensions, and the pressure carried was practi- 
cally a constant. This circumstance rendered a mis- 
take almost impossible, and the eye alone became so ac- 
customed to the stereotyped form and dimensions, that 
it at once detected any departure from the usual prac- 
tice. The designer of the boiler, having the control of 
its work, inspection and repairs, could regulate its duty 
to suit the circumstances, and take it into the workshop 
for repairs as the nature of the defects might require ; 
and further, the periodical inspections might be made as 
minute and searching as designer or circumstances de- 


manded. The load on the safety valve of a locomotive 


boiler might be taken as the maximum pressure to 
which it was subjected, for as soon as the engine stop- 
ped, the generating power of the boiler was checked, 
and in a few minutes afterwards it was practically nil. 
The cylindrical portion of a locomotive boiler, like the 


shell of the modern marine boiler, was, under ordinary 


circumstances, undoubtedly the weakest portion of the 
structure, but it was not subjected to the excessive rack- 
ing forces from unequal expansion, and consequent 
leakage and corrosion like the latter, and explosions of 
locomotive boilers had not been attended with so great 
a loss of life as explosions of marine boilers in passen- 
ger vessels and in men-of-war with crowded stoke-holes; 
and he certainly thought that railway travellers sitting 
in a train behind a locomotive were less liable to injury 
from the explosion of the boiler, than the passengers of 
ariver steamer crowded on the deck immediately over 
the boilers. The difficulties presented to the marine 
engineer were greater by far than were ever met by lo- 
comotive superintendents, for the steam pressure and 
form of boiler were ever varying to suit the requirements 
of the ship or engine. The result of this condition of 
things was that the eye never became so accustomed to 


the dimensions and distribution of the stays, , lating, 


etc., as to enable even an experienced engineer to tell at 
once the strength of the boiler, without first making 
minute calculations; and further, the marine boiler was 


usually made by contract, which meant, in meny cases, 


either low-class material or workmanship of an indiffer- 
ent kind, and occasionally even bot. The tools and 


other appliances in the works of some marine boiler- 


makers were quite unsuitable for the purpose of turning 


out first-class boilers; and it was often the case that 
surveyors were unable to ascertain even the name of the 
maker of the boiler they were called upon to survey. 
The rivet-holes of marine boilers were, in ‘a large num- 
ber of cases, punched, and the rivet-holes drifted to 
make them fair, the effect of which was to damage the 
plates to an alarming extent, especially when the plates 
were thick and of poor quality. Again, some marine 
boilers were under steam for long periods, to meet the 
exigencies of the trade in which the vessel was placed, 
which prevented inspection or even necessary repairs 
being executed, until what at first might be a slight leak 
became a serious defect. Some marine boilers, too, had 
been found to suffer from excessive oxidation, and others 
from a deposit of lime on the parts exposed to the fire 
or hot gases. The natural craught of the marine boi- 
ler being independent of the exhaust of the engine, the 
steam was generated at the same rate with the engines 



































































at rest as when they were at work ; hence in practice, 
when the engines were suddenly stopped the steam rose 
in the boiler about 10 per cent. above the loaded pres- 
sure. The straining force in boilers loaded to 100 tbs 
was therefore 110 Ibs; and further, it was seldom that 
every part of a boiler was sufficiently strong by the 
rules for the pressure required, and in such cases a range 
of 5 per cent. was usually allowed. The maximum 
straining force in many boilers passed by the Board of 
Trade was, therefore, 15 per cent. above the calculated 
load. As surveyors granted their declaration for per- 
iods of twelve months, they had to be guided, when fix- 
ing the working pressure of a boiler, not only by its 
condition at the time of inspection, but chiefly by its 
probable condition when the certificate expired ; and it 
should be borne in mind that a passenger vessel, by the 
Act of Parliament, must be in a condition to make her 
last voyage with as much safety as the first; and that 
the surveyor who granted the declaration, unlike the lo- 
comotive superintendent, had practically no control 
whatever over the working, inspection or repairs of the 
boiler. All those who had examined locomotive boilers 
laid aside as unfit for further use, and worn-out marine 
boilers as they were removed from ships, must have 
been impressed with the greater margin of safety still 
left in the former compared with the latter. 

In reference to the factor of safety of modern marine 
boilers as made by recognized first-class makers, the ex- 
periments to which he had already referred furnished 
the means of ascertaining the actual factor of safety 
with some degree of accuracy, and he would here draw 
special attention to the important difference between a 
nominal and an actual factor. As the latest experi- 
ments showed that the cylindrical shell was the weakest 
part of a modern marine boiler. he would deal with 
that part only. The nominal factor of safety in the 
rules of the Board of Trade for the boilers and super- 
heater experimented upon was 7; and if the plates had 
the tensile strength allowed in the formula, the actual 
factor of safety would also have been 7, but the plates 
became fractured between the rivet-holes with a mean 
stress of only 15.5 tons per square inch. To ascertain 
the actual factor of safety, it was merely necessary to 
reduce the nominal factor 7; as 15.5 tons were to the 
tensile strength allowed in the rule, which was 23 tons. 
In this way it was found that the factor was 4.7, assum- 
ing the greatest pressure in the boiler to be the load on 
the safety valves ; but as the steam pressure rose, on an 
average, 10 per cent. above the loaded pressure, Io per 
cent. had to be deducted to obtain the acta! factor of 
safety, 4.3. 

Sir William Fairbairn, in “ Useful Information for 
Engineers,” recommended in some parts a factor of 8, 
and in others a factor of 6; and Professor Rankine 
stated in his writings that boilers should be made to 
withstand a pressure six times greater than the working 
pressure; while Dr. Anderson, in his work on the 
strength of material, stated that 734 was not by any 
means too much for a new boiler, because corrosion and 
Other causes soon reduced the original strength. Com- 
paring the factors of safety recommended by those high 
authorities with the actual factor of safety sed by 
high-class marine boilers passed by the Board of Trade, 
he thought that body could not with justice be charged 
with being wedded either to the opinions of others, or 
with demanding too much security for the travelling 

ublic. 
: The Author held that resistance to novelties might 
be expected and preference given to stereotyped form, 
but before accepting this as an axiom he would direct 
attention to the results of the past. During the time 
embraced by the Paper the Board of Trade had been in- 
timately associated with merchant shipping, and looking 
to its past and present proportions, he thought all would 
admit that if the Board of Trade had not contributed to 
its “‘ rise and progress” they had, at least, not put such 
obstacles in the way as would impede its growth. The 
past proved that the Board of Trade was not wedded to 
stereotyped forms, for within the last 20 or 30 years the 
wooden passenger steamer had given place to the short 
iron steamer, the short iron steamer to iron vessels of 
excessive length to breadth; and at the present day 
vessels of steel were likely to supplant those made of 
iron, The improvements of the engines in the period 
stated had been quite as marked as those of the hull, for 
paddle engines had been superseded for ocean purposes 
by common screw engines of innumerable types ; and 
again, common screw engines by the various forms of 
the compound screw and paddle engines. The surface 
condenser, centrifugal pumps, steam stearing gear, and 
numerous minor improvements had also been intro- 
duced. He would even say that there was not a single 
improvement of any importance which was not to be 
found in the passenger vessels surveyed by the offieers 
of the Board of Trade. To assert that an undue re- 
sistance would be opposed to novelties was as unjust to 
the Board of Trade as it was uncharitable to the officers 
intrusted to carry out the wishes of the nation in refer- 
ence to merchant shipping. It had been snggested that 
manufacturing engineers should have a voice in framing 
the rules on which the surveyors acted, but he feared 
few successful manufacturers would take the trouble or 
accept such a responsibility ; and if successful manufac- 
turing engineers were not to be obtained, he did not 
think it would be prudent, or for the benefit of those in- 
terested in merchant shipping. to employ engineers who 
had been unsuccessful in their profession. By the pres- 
ent arrangement of the Board’s advisers manufacturing 


engineers and shipbuilders of this country communi- 
cated information freely to the Board of Trade when 
requested, and the staff of surveyors, meeting as they 
did manufacturers of all grades and opinions in their 
district, were well able to supply useful information. 
Were only a few of the manufacturing engineers to be 
intrusted with the framing of rules for the department 
much jealousy would probably soon arise amongst them, 
for they, as a body, were very self opionated, and each 
considered his ideas superior to all others; and he 
thought it highly probable that the mutual good feeling 
now existing between the Board of Trade and the 
manufacturing engineers would suffer, if not be entirely 
destroyed. 

Mr. RICHARD SENNETT stated, through the Secre- 
tary, that his views agreed generally with those so ably 
enunciated by the Author. The principal point on 
which he would submit a few remarks was, the third 
great change in construction, which the Author justly 
asserted had rendered possible the great extension of 
steam navigation during the last twenty-five years, viz., 
the compound engine ; and he thought most steam. users 
would agree with Mr. Holt that the introduction, or 
more properly, the adaptation, of the compound engine 
for marine purposes had the chief share in bringing 
about the great increase of steam navigation during the 
past quarter of a century. There could be no doubt 
that, ceteris paribus, the higher the initial pressure of 
steam used, the greater would be the duty performed 
by a given expenditure of heat. For example, the 
quantity of heat required to generate 1Ib of steam ata 
pressure of 14 atmospheres was only 1.04 times that 
Necessary to generate it at a pressure of 1 atmosphere, 
the temperature of the feed-water in each case being 
100° Fahrenheit. The work possible to be done by 1 
tb of steam at the higher pressure was, however, more 
than four times as great as that possible to be done by 
the steam at the lower pressure, the final pressure in 
each case being 1 atmosphere. The econumy of high 
pressure being acmitted, the problem was reduced to 
finding the engine most suitable for the use of high pres- 
sures. Theory and practice both tended to show that 
high pressures could only be safely and economically 
used in the compound engine. 

The advantages of the compound marine engine 
might be thus summarized : 

1. Reduction of the maximum strains on the framing, 
shafting and bearings, and consequent reduction of 
weight and cost. 

2. Increased regularity of turning moment, and con- 
sequent increased efficiency of the propeller in the 
water, 

3. More economical use of the steam in the cylinders, 
and consequent increase of power from a given expendi- 
ture of heat. 

The first two points were almost self-evident, but on 
the third there appeared to be some difference of opin- 
ion, and it had been stated that the gain in economy of 
steam by thc use of the compound engine, if any, was 
so slight that it was more than counterbalanced by the 
increased complexity and cost of repair. It was to this 
point principally that he wished to refer. First, as to 
the economy of steam ; the compound engine was only 
the logical extension of James Watt’s principle of keep- 
ing the steam cylinder and the condenser separate. 
The idea was evidently to keep the vessels in which the 
steam was used at as nearly a constant temperature as 
possible. Ina single expansion cylinder the tempera- 
ture during each stroke varied from the initial tempera- 
ture of the steam to the temperature of the condenser, 
whilst in the compound engine this difference was divi- 
ded into two or more stages, which much reduced the 
loss by liquefaction. This loss by liquefaction was an 
indirect loss, and acted by the reduction of the initial 
and increase of the final temperatures and pressures, by 
which the efficiency of the steam was reduced ; and at 
each stroke a quantity of heat was expended in simply 
raising the temperature of the surface of the cylinder, 
the heat passing away to the condenser without per- 
forming any useful work. On account of liquefaction 
it was impossible to carry out a high effective rate of ex- 
pansion in a single cylinder made of conducting ma- 
terials such as were necessarily used at present. He 
need not enter into details to prove this, as these points 
were generally admitted. But some opponents of the 
compound system averred that this gain in economy 
was more than counterbalanced by the increased com- 
plexity and cost of repair. This, however, was not 
necessarily the case. In the first place, there need be 
no greater complexity in the compound engine ; but, on 
the contrary, with the same pressures of steam and 
rates of expansion as in a single expansion engine, the 
simplicity of construction should be on the side of the 
compound engine, if properly designed. Expansion 
valves might in many cases be dispensed with in com- 
pound engines, for, by proper setting of the slide valves, 
the ordinary ratio of cylinders used would give an ex- 
pansion of from five to eight times at full power with- 
out any additional gear, and any increased expansion 
required for reduced powers could easily be obtained by 
use of the link. For a single expansion engine work- 
ing at the same rates of expansion, separate expansion 
gear suited for early cut off would of necessity have to be 
used, and this of itself would introduce increased com- 


plexity. ‘ 
The Author had spoken of the Complexity and weight 

of castings required for the two-cylinder compound en- 

gine. is, however, was not necessary. At first it 
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was considered essential that these engines should be 
fitted with a large receiver between the high and low- 
pressure cylinders, and as this was generally cast around 
the high-pressure cylinder, it made a heavy and complex 
casting. This idea had now been abandoned, and some 
of the most successful two-cylinder compound engines 
had been made without any receiver, the exhaust pipe 
Jeading from the high to the low-pressure cylinder, and 
the steam etc., containing quite sufficient 
space for the steam before entering the low-pressure 
cylinder ; and this system had rendered the castings 
quite as simple and light as for single expansion en- 
gines. The difficulty of starting that had sometimes 
been experienced with these engines was not inherent 
to the system, but was more a matter of detail than of 
principle, and, as the Author mentioned, had never 
amounted to a serious objection in practice. He was of 
opinion that the two-cylinder compound engine, or in 
case of large powers, in which a single low-pressure 
cylinder would be unwieldy, its counterpart the three- 
cylinder compound engine with one high and two low- 
pressure cylinders, was much more likely to come into 
general use than the four-cylinder engine with two high 
and two low-pressure cylinders, as it was, on the whole, 
more convenient and durable, occupied less space and 
weight, and was less liable to derangement. The su- 
periority of compound engines over simple engines 
would be more demonstrated as the engines became 
worn. When the slides and pistons began to Jeak the 
loss would be much greater in the simple than in the 
compound engine, in consequence of the greater ranges 
of pressure in the simple engine. The steam that 
leaked past the piston in a simple engine would go di- 
rect to the condenser without doing any useful work, 
whilst in the compound engine the steam leaking past 
the high-pressure piston would have a chance of doing 
work in the low-pressure cylinder before getting to the 
condenser. The almost universal adoption of com- 
pound engines by steamship owners must prove that the 
economy and efficiency resulting therefrom were a real- 
ity, and that the course taken had not been from ca- 
price or fashion, as had sometimes been suggested. 
The results of the few instances in which sim:le en- 
gines with high pressures of steam and high rates of 
expansion had been tried, both in the royal and mercan- 
tile navies, had generally been unsatisfactory, and were 
not such as to justify any extension of that system. If 
high pressures were to be used—and there was little 
doubt that the tendency was to increase rather than de- 
crease the pressures employed—the compound engine 
was a necessity ; and if properly designed, it should be 
simpler, lighter, cheaper, more efficient, and more dura- 
ble than its siugle expansion rival. 

He was sorry to find that the Author felt compelled 
to speak somewhat in condemnation of the steam jacket. 
Properly designed and used, it should tend to produce 
considerable economy, especially with high rates of ex- 
pansion, It was not so essential with compound as 
with simple high expansion engines, but he believed it 
would be beneficial to either. It had been shown by 
many experiments that the saving from the use of the 
steam jacket varied from 10 to 20 per cent., according 
to the rate of expansion used. This, would, however, 
depend to a great extent on the method in which the 
jackcting was carried out. Mr. Holt appeared to refer 
to the system in which the jacket and cylinder were 
cast in one, which would necessarily introduce com- 
plexity of casting, and generally a large portion of the 
cylinder would be unjacketed and exposed to the action 
of the exhaust steam. With thesystem now frequently 
adopted, of casting the working barrel of the cylinder 
as a separate liner, and bolting to the main casting, 
leaving a steam space all around it, there was no com- 
plexity, the cylinder was efficiently jacketed, and there 
was no doubt that much economy resulted from its use. 

He must, in conclusion, take exception to the Au- 
thor’s distinction between the safe and the scientific. 
The truly scientific must be safe and must be simple. 
Where machinery was not safeand simple, it was cer- 
tain that the so-called science had gone wrong. The 
principal aim of science should be to bring correct prin- 
ciples to bear on practical subjects, and as regarded 
marine engineering this should increase the simplicity, 
safety and efficiency of the machinery used for propel- 
ling ships both of war and commerce. 

(Zo be continued.) » 
—————< oe —___-_-——— 


PARIS EXHIBITION. 


[From our Special Correspondent. } 
164 QUEEN VicToRIA ST., Lonpon E. ” 
August roth, 1878. 
Epitor ENGINEERING News. 


If one is justified in forming an opinion from what is 
to be found at an Exhibition, it may be said that it will 
require unremitting attention on the part of the Eng- 
lish speaking nations to maintain that supremacy in the 
mechanical arts which bas hitherto been accorded to 
them. Little Switzerland, for instance, exhibits an en- 
gine designed by Mr. Brown of Winterthen, of which 
any country might be proud. Strictly speaking, it has 
no bed plate, the cylinder being at one end supported 
on a pedestal and bolted to a framing with two arms 
carrying the crank shaft, each of these arms is likewise 
supported on a pedestal, so that the engine consists of a 
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massive frame, standing on three legs, one under the | 
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partment are a number of locomotives and combined 


cylinder and one under each bearing of the crank engines and carriages of remarkable finish, but I must 


shaft. The principal dimensions of the engine are: | 
Diameter of cylinder, which is jacketed, 153¢ inches ; | 
stroke, 2’-314"’ inches; diameter of fly-wheel, 8 feet 6 

inches ; number of revolutions, 100 to 120 per minute. 

The air pumps are 11 inches in diameter and 7% inches 

stroke, and are worked from the piston rod which is 

carried through the back cylinder cover. The valve 

gear is simple and effective. Firstly, the exhaust valve 

has an eccentric of its own and is placed underneath 

the cylinder, so relieving it of all condensed water, and 

being entirely independent of the admission valves, 

The latter are double-beat valves, and are placed one 

at each end of the cylinder, and are worked by a link, 

one end«f which is fixed by a pin to the connecting- 

rod near its centre, and the other to a species of paral- 

lel motion, which is in connection with and under the 

control of the governor. A rod is taken from this link 

near its upper end and connected with the valves, which 

it lifts by means of bell cranks. These valves are kept 

always on their seats by strong springs excepting when 

opened by the engine to admit steam to the cylinders. 

The quick cut-off of the Corliss engine is thus obtained 

in a simple and efficient manner. Talking of valve- 

gears, that fitted to the *‘ Galloway” high and low pres- 

sure condensing engines which drive the machinery in 

the British section, is generally considered to be a neat 

arrangement for obtaining the advantages of the Corliss 

gear with very much fewer parts. Like the Swiss en- 

gine, the exhaust valves are worked by an independent 

eccentric. The admission valves are opened by two 
cranks on the end of the main crank and shaft, on’ being 
released are closed by steam, the usual dash-box and 

spring being dispensed with. The engines are of con- 

siderable size, giving off from 280 to 300 horse- power 
when working under a pressure of strain of 75 tbs. per 
square inch. The cylinders are horizontal, high pres- 

sure, 20 inches diameter, low pressure 34 inches diam- 

eter, both of a stroke of 3’-0’’. The low pressure pis- 

ton rod is continued through the back of the cylinder 
and works a double acting air pump. These engines 
are supplied with steam by three “ Galloway” boilers of 
the improved type, they are 28’-0’’ long by 7’-0” diam- 
eter, with two fire-box tubes each 2’-g’’ diameter joining 

behind the fire-bridges into one back flue which con- 
tains thirty-three of the ordinary “ Gallloway” tubes. 
These boilers are each capable of evaporating go cubic 
feet of water per hour, and are constructed to work at 
an ordinary pressure of 75 lbs. per square inch. 

The Machinery Hall of Belgium is particularly re- 
markable and interesting. Here we find the Société 
Cockerill exhibiting a steel rail 55 meters, or about 180 
feet in length, and the Associations of the Masters of 
Charleroy some extraordinary lengths of H and other 
sections of rol'ed iron. These are worked into a struc- 
ture and for the most part placed vertically so that 
their lengths cannot be given. A large quantity of ma- 
chine tools is exhibited by Messrs. Fetu and Deliége, 
and the Société de Longdoz, Denette & Co., of Liege, 
but there is nothing very specially worthy of remark, 
and the workmanship is far behind that of the best 
French and English firms. The Société Cockerill ex- 
exhibit some excellent samples of work. Their large 
beam engine of 300 HP. is somewhat peculiar. The 
beam is of wrought iron girder work constructed aiter 
the fashion of a wooden trussed beam, and the parallel 
motion usually employed in this class of engine is dis- 
pensed with and slide bars substituted. Their rolling 
mill engines are of substantial design, such as are 
necessary in reversing engines working direct on to 
the rolls, and the workmanship is all that can be de- 
sired, in fact this remark applies to their locomotives 
and all the machinery which they exhibit. Several of 
the Dubois and Francois compressed air rock boring 
machines are at work, the air being pumped into reser- 
voirs by a neat little pair of direct-acting engines. This 
machine when employed in sinking vertical shafts is 
simply hung by means of suspension links from an iron 
cross strut formed with right and left handed screws by 
means of which it is made to fit the irregularities of the 
sides of the shaft. Another of these machines, which 
would be useful in tunnel work, is carried in a crane-like 
fashion on a small truck, which allows of its slewing 
horizontally whilst the machine itself slews vertically, 
so that it can drill in almost any direction. In this de- 


reserve my remarks on them until another period. 
C. GRAHAM SMITH. 


OuR QUERY Box. 


Believing that a new department given to questions 
and answers relating to matters of practical im port con- 
nected with engineering is a destderatum, we have 
made arrangements for it; and Our Query Box is 
opened. We hope our readers will keep it full. 

We must request correspondents to always give their 
addresses ; and, when referring to a former question or 
answer, to give its number, and the page on which it is 
to be found. 

1. How can I determine easily whether or not the 
water of a well is affected by a lead pipe entering it ? 

Ans, Evaporate slowly in a clean porcelain dish, a 
quantity of the water to about 1-1ooth of its first bulk, 
add a few drops of hydrochloric acid; a w&rfe precipitate, 
which re-dissolves in a large amount of water, indicates 
lead. In very dilute solutions of lead add acetic acid 
and then adda few drops of hydrosulphuric acid; a 
black precipitate shows lead. This precipitate is in- 
soluble in water but is soluble in hot dilute nitric acid. 

2. What should be the ruling gradient on a road ? 

Ans, It will depend upon the kind of material used 
for the road-surface and the condition in which it is 
kept. The gradient should never exceed the ratio ot 
the resistance to the load on a Jevel road. Telford 
found the resistance on a common turnpike-road, to 
be about 1-30th of the load, and adopted 1 in 30 as the 
ruling gradient of such roads. (See “ Science of Road 
Making ” ENGINEERING News, Vol. 1V., page 145). 

3. What would be the friction loss in 100 feet of 
hose, delivering 160 gallons per minute ? 

Ans, The loss by friction in pounds (2% inch rubber 
hose) can be quite closely reached by the following em- 
pirical formula: 
2= coorgt in which ~ = loss in pounds, g = gallons 
per minute, and / =length in feet the hose to be laid 
levei and straight. For leather hose the loss will be 
about 15 per cent. more. 

quis 
CORRESPONDENCE. 


RAINFALL DATA. 


FREDERICKSBURG AND POTOMAC RAILROAD, } 
GENERAL SUPERINTENDENT'S OFFICE, § 
RICHMOND, VA., August 20, 1878. 
Editor ENGINEERING News: 


Sir: The following data are presented in response 
to request in your issue of August 15th. 

RECORD oF RAINFALL AT DEPOT CORNER OF BROAD AND Stu 
STREETS, RicHMOND, VA 





















1871 | 1872 | 1873 1874 | 1875 | 1876 | 1877 | 1878 
not | 
January...) obs. | 1.82 | 4.50 | 3 33 | 2-63 | 0.55 | 2.45 | 3-14 
February | 2.85 | 3.28 | 8.02 1.11 | 3.70 | 0.59 | 0 66 | 1.25 
March ...| 8.6 4-55 | 3-05 3-16 | 5.60 3-74 | 3-17 | 2.06 
. { < i 7 
April.....| 2.10 | 2.22 | 2 45 1efn02,| 3-1! 1.81 | 3.33 | 3-47 
May ...... | 4.61 | 1.77 | 8.o8e] 2.20 | 2.67 | 3.08 | 2.04 | 5.42 
June...... | 4.30 | 2.01 | 2.21 | 2.90 | 3.25 | 3.75 | 1.29 | 2.31 
July...... 4-23 | 1.635] 3.00 | 4.40 2.60 go | 5 


5.22 | 1.6% 
7 


.60 | 2.50 
9.22 | 2.34 | 0.50d| 2.75¢\ 1-07 | 3-25 
2.59 | 2.90 | 1.55 | 4.42 | 2.35 to 


August...| 3.97 | 4.44 
Septemb’r) 4.650} 2.42 








October...| 3.09 S14 4.80 | 0.11 | 1.39 | 1-00 | 1.84 | date. 
Novemb’r| 3.82 | 2.22 | 3.45 | 1.28 | 4.35 | 2.50 | 3-55 
December| 1.77 | 2 76 | 1.05 | 3.76 | 1.69 | 1.00) 1.41 | 
| 34-26 153.32 | 33-51/42.07 |27:6S 28.98) 
MAXIMA. 


@ Sept. 14-16, 1871, 4.65° _ 

5 July 11, 1872, 0.75° in 30 min. 

¢ May 11, 1873, 2.00 in 4 hours. 

d Aug. 18, 1875, 1.32 in 1 hour. 

e Aug. 10, 1876, 1.20 in 1 hour. 

Note—Snows reduced to rain by dividing depth by 8. 


For the following notes I am indebted to Gen. M. C. 
Meigs, formerly Engineer Washington Aqueduct, D. C: 


1857— Aug. 4,— At the Great Falls of Potomac 3+ 


Cabin John Bridge 44 
Receiving Reservoir 5.6 
Georgetown College 6.10 
All within 12 hours. 
1859.—Sept. 16th and 17th, Washington, 6.4 
Oct. 8th, and gth, + 6.5" 
Dec. 17th, = 3.1" 
1866.—Smithsonian Records. 
Oct. 9, 6.30 P. M., to roth A. M., 0.25" 
10, 2.45 P. M., to 11th, 9 A. M., 5.20" 
and to 12th 9 A. M., 1.70° 
and to 13th 8 A. M., 1.80° 
and to 13th noon 0.25" 
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Or, in 89 }4hhours. ... 00... -+-sseeeerees esees 920° 
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From a table compiled in the office of the Proprie- 
tors of Locks and Dams,—Merrimack River—Lowell, 
Mass., I extract the following: 

Great Storm of Oct., 1869. 

Rumford, Oxford Co., Maine 3 in, altogether. 

Norway, do do 2% “in 2 hours. 
6.7° altogether. 

Goffstown, Hillsborough Co., New 

Hampshire, 

8.06 altogether. 

Concord, Merrimack Co., New 

Hampshire. 4.00 in. in 2 hours, 

7.40 altogether. 

Fitchburg, Worcester Co., Mass., 3.00 in 2% hours, 
7.50 altogether. 
Middletown, Conn., 

altogether, 
Middietown, Conn., 7-15 in 24 hours 
Hudson, Columbia Co. N. Y. 7.90 attgether. 
Newton, Sussex Co., New Jersey, 7.11 in 29 hours. 

do do do 5.21 in 10% hours. 
Nyces, Pike Co. Pennsylvania, 7-50 in 28 hours. 
Phila., Germantown Co., Pa., £.20 altogether. 
Pheenixville, Pennsylvania, 7-10 
Ephrata, Lancaster Co., Pa., 8.05 in 40 hours. 
Smithsonian, Washington, D.C., 6.55 in 24 hours. 
Comorn, King George Co., Va., 5.05 in 20 
Very Respectfully 
E. T. D. MYERs, 
Gen'l Supt. 


4-27 in. in 3 hours, 


9-37 in 30 hours, 





NELSON, NEB., August 20, 1878. 
Editor ENGINEERING News. 


Sir: In answer to your request for rainfall data I 
have to state that during the storm of August 2d, we 
had a fall of 534 inches in 12 hours. 

Yours very respectfully, 
E. A. D. PARKER. 


A Muscatine, Iowa, dispatch of the 20th says: 

“ The most violent storm that ever raged over this sec- 
tion completed its work of ruin last night. The rain 
fall was 4.68 inches, the heaviest known since 1851. 
Three creeks traverse the most densely populated por- 
tion of the city which drain all the hillsides and streets 
adjacent. Each rose 15 feet in half an hour, flooding 
all the low lands, filling the stables and houses near by, 
and causing dire destruction to property, but, so far as 
known, no lives are lost. 





A subscriber in at Lowell, Mass., sends us the fol- 
lowing extract from a Lowell newspaper of the roth 
inst. 

“ The rainfall for the month has been seldom if 
ever equalled in the same length of time. The fall for 
the twenty-four hours ending at 6 last evening was ex- 
traordiniry, not less than 5.68 inches falling. The tol- 
lowing shows just the amount of rain that has fallen 
this month, the record being from the Merrimack 
counting room : 


BUR. Be dsc cc scnccecssocsscaccesed 2.40 inches. 
Y Beetnttnbed eb ensesteeeen eooeeQIZ2 | * 
Oe Dent bs op sheee anda dete teas eld — 
* Dipeadenaseesdecs :ecahtaneane 33.“ 
"  . Oicsgensaiedags éoseuwaka owaes en6:.-* 





At the guard locks during the same time 9.315 inches 
fell.” 


SARNIA, ONT., Aug. 24, 1878. 
Editor ENGINEERING NEws: 

Sir: About 15 miles of the bank of the River St. 
Clair, county of Lambton (Canada), is exposed to the 
wash of the river during the summer months from 
westerly and southerly winds and much serious incon- 
venience has been experienced by two Municipalities in 
consequence of the constant crumbling of the road-way 
along the margin of the river; and it has now become 
necessary to construct some permanent protection. 
Several experiments have been tried such as cordwood 
piled with the ends towards the stream,—logs placed 
lengthwise, sheet piling, etc., without much success in 
consequence of the action of the frost and especially 
the heavy crushing flow of ice in the Spring. I have 
no doubt that within the knowledge of some of your 
subscribers that this difficulty has been elsewhere en. 
countered and successfully overcome, I would therefore 
be much obliged to any of them who would kindly 
recommend the cheapest and dest method of remedying 
this evil. The water is shallow near the bank. 

CouNTY SURVEYOR. 
—____ <2 


THE BROOKLYN BRIDGE. 





The yards about the approaches to the Brooklyn 
Bridge, both on this side of the river and in Brooklyn, 
are still and deserted, save by the solitary watchman on 
guard, 

The total number of men laid off by the suspension 
ot work was six hundred and fifty-two, and at present 
there are one hundred and forty-six men at work. The 
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only place where there is any sign of activity is on the 
top of the anchorages and towers, where the men em- 
ployed to twist the cables are still at work. The one 
hundred and forty-six men now in the employ of the 
company draw pay for every day during the time work 
has been suspended. 

The force in the office is as follows: The president 
of the bridge company, who draws a salary of $5,000 
per annum; a treasurer and a secretary, each with a 
yearly salary of $4,000; a timekeeper, who receives 
$1,500 per annum; one clerk, who is paid a yearly sal- 
ary of $1,000, and another who receives $15 per week. 
It was stated yesterday that when the reduction was 
made a part of the clerical force was dismissed, but no 
faces were missed from the cozy office of President 
Murphy in Brooklyn when our reporter called there 
yesterday afternoon. 

The engineer corps is composed of ten men—a chief 
and four assistants, three draughtsmen, a master mech- 
anic, and an inspector of stone. When inquiry was 
made yesterday no one could be found who could say 
whether the force had been reduced since the suspension 
of work or not. The pay-roll for the engineer corps 
for the month of July amounted to $3,269.18. 

On the bridge towers and the anchorages, and in the 
five cradles, there are in all forty-five men engaged in 
paying out wire, putting it in place, straightening, tight- 
ening, and twisting it. On the New York anchorage 
there are five men and a foreman; On the Brooklyn an- 
chorage there are six men and a foreman and an assis- 
tant, while on the bridge towers and cables there are 
thirty men and a foreman. These men are engaged in 
various ways in running out and securing the wires for 
the cables. They are now engaged in laying the 
nineteenth and last pair of strands for the down-stream 
cables. This work will probably be finished in a 
week, and then the work of laying the three strands 
necessary to complete the up-stream cables will be be- 
gun. These men are all paid at the rate of $2 per day, 
except the foremen in charge of the different gangs, who 
receive one $4 and the others $3 per day. On the top 
of the Brooklyn anchorage are thirty men, in charge of 
a foreman, who are engaged in “ drumming the wires,” 
as it is designated, or putting the wires on large drums 
so that they can be reeled off readily by the traveler as 
it is drawn over the river. These men are paid at the 
rate of fifteen cents per hour, and it is claimed that, 
should it become necessary to stop this work, it will 
cause great trouble and annoyance, as the men would 
seek work elsewhere, and it would be difficult to get 
new men to do the work, as this branch of the business 
is of very great importance and requires skilled labor to 
perform the work correctly. The fcreman is paid $3 
per day. 

In the yard at the foot of the Brooklyn anchorage are 
twenty-eight men, in charge of two foremen, engaged in 
oiling the wires. This also, is a delicate part of the 
work, and requires skill and practice to perform it in a 
thorough manner. These men receive 15 cents per hour 
for their work, while the foremen are paid $3 per day. 

The principal engine in connection with the work is 
situated in the yard of the Brooklyn anchorage, and is 
in charge of an experienced engineer, who receives a 
salary of $3 per day. There are a number of teams 
owned by the cumpany, which are stabled ou the Brook- 
lyn side of the river, and are fed and cared for by two 
men, who receive $2 per day each for their services. 

The deserted yards are each in charge of one watch- 

man during the day, and these are relieved by others at 
night. Thus the four yards on this side oy the river are 
guarded by eight and those on the Brooklyn side by ten 
watchmen. In addition to these men an extra night- 
watch is employed on the top of the Brooklyn anchor- 
age, where the drums are placed, to guard against fire. 
These watchmen receive on an average $1.75 per day 
| or night for their services. 
| The total amount of the daily pay-rolls, after the 
| enormous reduction of the force last week, is at present 
about $300. 
The discharged men loaf about the works all day in 
the hope that something may turn up and work be re- 
sumed, although many have sought work in other direc- 
tions. . 

President Murphy says that the work of laying and 
making the strands and cables will be continued as long 
as possible. 
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He further said, in answer to questions by our re- 


porter, that a demand would be made upon Comptrol- 
ler Kelly for the necessary appropriation, and that if he 
still refused a suit would be begun to compel him to pay 
it. He said that, at the furthest, work on the bridge 
would not be delayed more than four months. He 
thought it possible that the money could be obtained 
and the work be continued before that time. The 
Comptroller of the city of Brooklyn signed a warrant 
for $40,000 for the bridge trustees yesterday, which 
completes $4,000,000 thus far paid by that city.— WV. 7” 
Evening Express, Aug. 15. 


ANNUAL REPORT OF THE SECRETARY 


AND TREASURER OF THE CIVIL ENGI. 
NEERS' CLUB OF THE NORTHWEST FOR 
THE YEAR ENDING JUNE 18, 1878. 





Since the last annual meeting the Club has held ten 


regular meetings, including the present one. The at- 
tendance, es: has been very good, and more in- 
terest has 

any other time since its organization. The present year 
opens more auspiciously than the preceding one, and 
the results to be accomplished during its months ought 


taken in the affairs of the Club than at 


to be greater than during any previous year. 
Our membership has been increased by the following 


names, twenty-six in all: E.C.Carter, C. S. Seyton, 
G. D. Ansley, H. A. Rust, E. Hemberle, A. J. Tullock, 


B, H. Bryant, C. W. Laing, W. H. Hedges, T. C. Brad- 


ley, Chas. H, Tutton, A. Gottleib, Thos. Franklin, J. 


Frank Aldrich, Robert Forsythe, J. M. Whitman, 


Charles MacRitchie, W. G. Kay, Seth Dean, M. Mc- 
Cabe, R. Ralston Jones, W. F. Sargent, Jas. H. Led- 


lie, Jas. H. Cunningham, J. Freeman Clarke 2nd, J. S. 


Sewall. 


Donations of books and pa have been made to 


the Club by Messrs. Charles E. Emory, R. W. Thurs- 


ton, G. T. Balch, G. D. Ansley, E. S, Chesbrough, 


James Cherry, Charles Latimer, Charles Paine, E. B. 


Talcott, Gen. A. A. Humphreys, Gen. O. M. Poe, the 
U.S. Light House Board, and the American Society 
of Civil Engineers. 

Twelve papers have been read before the Club as fol-- 
lows: 

No. 70—‘“Method of Determining the Direction and 
Speed of River Currents,” by S. T. Emerson. 

No. 7I—“ Application of Equilibirum Polygon to De- 
termine the Resistance at the Supports of Roof Truss- 
es,” by James R. Willett. 

No.72—“ Maintenapce of Way,” by L, M. Johnson. 

No. 73—“‘The Wooden Pavements of Chicago,” by E. 
A. Fox. 

No. 74—‘‘Insertion into place of an Iron Railroad 
Briege in Austria,” by A. Gottlieb. 

No. 75—“Some Memoranda of the South Pass Jetties,” 
by E. L. Cc rthell. 

No. 76— “ The Erection of a Railroad Bridge at Grand 
Rapids, Mich.,” by W. S. Pope. 

No. 77—“Magnetic Geology,” by Charles Latimer. 

No. 78—“ The Stadia, and Stadia Measurements,” by 
C. J. Roney. 

No. 79—“ Actual Cost of Narrow Gauge Railroads ” 
by C. H. Tutton. 

No.to—** Some Statements Relative to the Duty of 
Pumping Engines,” by E. S. Chesbrough. 

No. 81—“ Street Cleaning of Paris,” abstract of a trans- 
lation from the French, by L. Soulerin. 

During the year a copy of ENGINEER(NG NEws has 
been regularly sent to each member whose dues have 
been paid. This has proved very satisfactory so far; if. 
however, it is desired to continue our subscription the 
Executive Committee should be so directed at this 
meeting, as the present subscription expires with this 
month. 

An invitation was received from the American Society 
of Civil Engineers to attend the Tenth Annual Con- 
vention of that Society, to be held this week in Boston, 
and several of our members are now in attendance 
there. Our thanks are due to the American Society for 
this invitation, and for those of previous years. Mem- 
bers who have been able to avail themselves of these in- 
vitations have enjoyed the occasions very much. 

At the last annual meeting a committee was appoint- 
ed to take special charge of the matter of securing pa- 
pers for presentation at the Club meetings, and much 
credit is due to this committee for the zeal and success 
with which its members have discharged their duties. 
Through their exertions an ample supply of material for 
discussion has been had foreach meeting. From the 
results of the past year, it would seem that a similar 
committee shonld be appointed at this meeting to act 
for the ensuing year. 3 

The arrangement recently made for the occupation 
of a portion of the new Athenzum Building appears to 
be a very satisfactory one. The rooms are convenient- 
ly situated, ample in size for our wants for a long time! 
comfortable, pleasant, and they will be open from 9 A. 
M. to 9 P. M. 

We may now reasonably attempt to accumulate a 
library and museum, a work that has been delayed un- 
til this time for the reason that there appeared to be no 
object in having books unless they could be made readi- 
ly accessible. Hereafter the librarian ofthe Athenzum 


will act as our custodian, and members will at al! 
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times have access to whatever books or papers we may 
have. 

I suggest that a committee be appointed at this | 
meeting to act asa Library Committee for the next | 
year and I would further recommend that the sum of | 
one hundred dollars be appropriated at this meeting, to 
be expended by such committee, subject to the appro- | 
val of the Executive Committee, before the September 
meeting, for library purposes, should the Library Com. 
mittee deem it advisable to expend this amount, or any 
portion of it. I recommend this in order that there 
may be as little delay as possible in beginning this new 
work. The Library Committee, if appointed, could 
probably report at the September meeting upon some 
definite plan for the extension of the library, and we 
could begin the year with the feeling that this was a 
particular object to be kept in view for the future. A 
judicious expenditure, annually, of even a small sum of 
money would in the course of ten years give a valuable 
collection. 

The financial statement for the year is as follows: 








Cash on hand at beginning of year............ $ 39.81 

Received from dues and fees,...............4. 596.00 

TO 6 oe ccs coccccces. Mri t tte eee 635.81 

Expended— 

For Subscriptions to ENGINEERING NEWS,$150.00 
Printing Papers,........002 socccsece 40.36 
a SE Bear ii sa 4 obed Cawebarded 46.00 
Bookcase and desk,.....csc.cccceccee 60.00 
REBt cc ccccccccccccccccccscccsceces 20.00 
Notices, stamps, stationery, etc.,...... 93,54 

409.90 

NO Ma cbncedecs<cuddecedess $225.91 


* The amount appropriated for periodicals, and the ex- 
pense of publishing the year's papers, will reduce this 
balance to about $130.00. 

Assuming that the revenue for next year will be 
about the same as for the last, say $600.00, and that 
the ordinary expenses will be about the same, $400.00, 
we can reasonably count on a surplus of $200.00, which, 
added to the amount available at the present time, will 
enable us to spend at least $300.00 for library purposes. 

I close this brief report with the expression of hope 
uttered before, that the succeeding year may prove 
more prosperous to the Club than any year has yet 


been. L. P. MOREHOUSE, Secretary. 
Sa a al 
METRIC SYSTEM OF WEIGHTS AND MEA. 
SURES. 





REPORT OF THE COMMITTEE OF THE CIVIL ENGINEERS’ 
CLUB OF PHILADELPHIA, 
To the Engineers’ Club of Philadelphia :-— 

The committee, to whom was referred the communi- 
cation and circular received from the Boston Society of 
Civil Engineers, asking the co-operation of the Club (a) 
to secure unanimity of action among the engineering 
professions, toward introducing the Metric System of 
Weights and Measures, and (b) to petition Congress for 
such legislation as may procure its universal adoption in 
the United States, respectfully begs to report : 

That as the subject of the advantages of the several 
systems of weights and measures employed by different 
nations, has been so copiously considered during the 
past decade, by national and international conventions 
and by scientific societies throughout the world, your 
committee has not thought it advisable to discuss anew 
the merits of the several systems proposed, but have 
availed themselves of the existing literature and have 
based their report thereon. 

First. They recognize in the Metric System of Weights 
and Measures the most desirable system of notation, 
either for theoretical computation or for measurements 
in the sciences and practical arts. 

Second, They would heartily recommend the use of this 
system to all scientific and practical men; they advise its 
free introduction into all original literature bearing direct- 
ly en professional work, recommending the conjoint use 
of the English notation with it, in order to familiarize 
the public with its practical utility, which, if accomplisb- 
ed, will constitute one of the most important means for 
its final and universal adoptior.. 

Third. They would also recommend its gradual intro- 
duction into machine shops and in all practical work 
wherever possible. 

Fourth. They would request that, in all papers read 
before the Club, the Metric System be used conjointly 
with the English, and that on all maps, sections and 
drawings a metric scale be placed, for comparison with 
the ordinary mile, foot or inch scale. 

Fifth. The committee deprecates the immediate com- 
pulsory adoption of the Metric System by State or 
National legislation, and considers that it would be a 
work of b> sap. ere to altempt to compel any class 
of men, either technical or practical, to adopt it to their 
personal or pecuniary loss. 

Sixth, They recognize the compulsory education of 
the children in our public schools in the Metric System, 
as one of the most important means toward its ultimate 
adoption, and would recommend to the State and 
municipal authorities throughout the United States, the 
enactment of such legislation as shal] make the system 
familiar to the working classes. 
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Seventh, In conclusion, your committee heartily ap- | situated, and from whence the great outfall sewer, raised 
proves of the establishment and maintenance of the per- | in the manner of an aqueduct, extends across Plaistow 
maneit International Bureau of Weights and Measures; Marsh and East Ham Level toa point of the river 
(Bureau International de Poides et Mesures), at Paris,| near Barking Creek, At Abbey Mills there are eight 
with the object of promoting permanence, precision and | engines of 142 horse. power each, and collectively capa- 
uniformity in the standards, at the proportional expense | ble of raising 15,000 cubic feet per minute. One hun- 
of the contracting governments, : nd considers it of the | dredweight of Welsh coal suffices to raise 80 000,000 
highest importance that such appropriation should be | Ibs. one foot. The engines are grouped in pairs ans 
made by Congress as shall secure for the United States | symmetrically arranged in a single building. There 
a permanent representation. are boiler houses, workshop, workmen's dwellings, coal 

Respectfully submitted by the committee : stores, wharf, reservoir, etc.. spreading in all over seven 

RUDOLPH HERING, acres. By this grand arrangement a constant flow is 
Wo. D. Marks, maintained beneath the streets, and, finally, by the 
COLFMAN SELLERS, Jr., agency of the ever-useful pump, the sewage is poured into 
Henry C. Lewis, the river at about the time of high-water. The cost 
Cuas. A. ASHBURNER, approaches five millions sterling, and is to be paid off 

Chairman. | in forty years. The maintenance, with an average con- 

At a meeting of the Club held on April 6th, the fol- | Sumption of 20,000 tons of coal per annum will be con- 
lowing resolutions were offered by Mr. Wm. F. Sellers, | siderable ; but on the other hand, large areas are made 
and approved : habitable, and a basement story is rendered possible in 

Resolved, That the report of the committee be accept- | ¢very part of the metropolis. 
ed and that it be incorporated in the minutes, with a 
record of the vote of the members. 

Resolved, That the report be printed in legible form 
to be distributed among scientific socities, public insti- 
tutions and authorities, asking co-operation to bring 
about the desired change in the systen of weights and 
measures. 
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FOREIGN INTELLIGENCE. 


THE line for a railroad between Leucozia and Fam 
agosta, Cyprus, is being suiveyed. 


In England last sear one railway passenger in 
4.377.727 was killed and one in 429,924 was injured. Of 
the 126 passengers killed all but eleven lost their lives 


Merric TABLES OF WEIGHTS AND MEASURES. 


as — ; by getting on or off moving trains or falling between 
10 millimeters... ...++.++-++eee0s 1 centimeter trains and platforms. 
10 ComtiMeterSs 5 occ cccccccecssccs 1 decimeter 5 
EPCOT eT ee Lee I METER IN Upper Egypt, where there were only four or five 
OA ne i 1 decameter days of rain in a year, from time immemorial, the plant 
BO MOCRMIONNR << occ ccscc ds cces ces 1 hectometer ing of twenty millions of trees by Mehemet Ali has in 
10 hectometers.. ....000..-cecccecs 1 kilometer creased the number of days to forty-five or forty-six in 
10 Kilometets......ccccoccesssseces I myriameter the same period. 
I meter = s5-ghy.gooth part of a great circle of} Some Welsh citizens of Liverpool are aggrieved be- 


the Earth = 39.37079 inches = 3.2809 ft. = .00062138 
miles. 
1 inch=2.5399 centimeters. 


cause the Town Council has declined to give Welsh 
names to new streets in that city. The native resi 
dents think there was some ground for the action in 





SURFACE. the difficulty of pronouncing such phrases, for instance, 

i suns ; as Cefncoedycymmer-place, or Pontystycyll terrace, 

a a. a ea Sac = ao eee or Ystradyfodwg-street, or Blaenllechan-square. There 
sai a4 dedenaatn SEppees : ‘4. METER or centiare. | '* S#id to be a bard at Anglesea, whose address, on his 
5608 pt ee : _ demebaaies en One * | visiting card, contains nearly 100 letters, and begins 
a ve F onan ; hictare . with Pwilgwynllanfair. It might be inflicted on a 
ona ieee re : sq beater street in Liverpool if an opening wedge were allowed. 
100 sq. kilometers. .......- I sq. myriameter. FRANCE has about 13,000 miles of railway in actual 


I sq. meter=10.7642 sq. ft.=.000247 acres. 


operation, 4,000 in course of construction, and 11,000 
1 sq. inch=6.4514 sq. centimetres. 


miles more are to be begun immediately, under the 


CAPACITY. direction of the government and at public expense, to 
aj a SS Oy ¢ centilleer, be completed in ten years. Most of the French rail- 
LO centiliters.........0 sentks 1 deciliter. roads—all but about 500 miles—are owned by six com- 
an dedinets... «sss eer I LITER panies. At the end of ninety-nine years from date of 
SU MA peeks ccncvicaneanes 1 decaliter completion they are to become public property and 
anWiitiia.-....<. cases. 5 hectolieee. sources of public revenue. Building more than a thou- 
SRA. 645 ones canceis 1 kiloliter or stere. sand miles of railroad a year, for ten years, will furnish 
RNR eh ees 5 1 myrialiter. work and put money in circulation in such a way as to 


1 liter=1 cubic decimeter=61.027 cu. ins.=0.2642 greatly benefit the republic. 


gallons (231. cu. ins.) =.0275 bushels (2218.19 cu. irs.) 


APPARENTLY only money and time are now required 
1 cu. in. = 16.3862 millimeters or cu. centimeters. 


to make a canal through the Isthmus of Darien, con- 


WEIGHT. necting the Pacific and Atlantic. The government of 
ei ialltiieeinenie + eniitieemeiaiie Columbia has ratified and sent over to Europe the con- 
10 centnhannian Ca I RG ev I aedamanenn : tract with the International Committee (chiefly French) 
din MUMMNNMNE «6... cari da ok: 1 GRAMME, . for the construction of such a canal. There is a grant 
10 re Pe eee te eee 8 decnetninme of land including stretches 200 yards wide on each side 
= aces, REBASASREDCIED : Sceseadnune of the canal (surely a very narrow space) and over a 
10 hectogrammes cant aeeaetenty 1 kilogramme : million acres besides, to be chosen at will. The build- 
so kilograenmes...... meen se ‘ myriagramme. ing materials on the isthmus are to be freely used. The 


work is to be completed before 1895. One very liberal 
clause in the concession declares that the canal is to be 
entirely neutral, and to stand open to the entire world 
forever. 


I gramme = 15.4323 grs. = .0321 Troy ozs. = .0022 
Avoir. lbs. =.00001968 cwts. (784,000 grs.). 

1 grain = .06479895 grammes. 

(Equivalent values taken from “‘ Tables for the Inter- 
convertion of English and Metric Units” by Prof. Per- 
sifor Frazer, Jr., Amer. Phil. Soc., April 5th. 

- ~~ 


THE DRAINAGE OF LONDON. 


AN English newspaper, noting the fact that Pennsyl- 
vania anthracite coa] has been introduced into Italy, 
selling for $7.72 per ton and yielding equally good re- 
sults to iron founders who use it as English coke, 
which costs them $11.58 per ton, declares that the an- 
thracite coal will probably supercede the use of coke. 
Over 200;000 tons of English coke are now annually 
sent to the Mediterranean ports. The English journal 
adds. “ Perhaps at some future day the Americans will 
be good enough to try the experiment of supplying the 
British householder with coal fit for domestic con- 
sumption at a reasonable cost. Our own coal merchants 
have hardly succeeded in their enterprise.” 


A recent number of the Weekly Mail of Cardiff, 
Wales, says: “ The Corporation of Cardiff, having put 
themselves in technical order for the purpose, may now 
purchase the the water works for the sum of £300,000 
any time within the next twelve months. A bill pro- 
moted for effecting the purchase fell to the ground for 
want of attention to the requirements of Parliamentary 
form. An agreement, however, come to between the 
Water Works Company and the Committee of the Cor- 

ration, promises, subject to the approval of the Local 

ment Board, to serve the purpose of the original 
measure. The actual purchase will, of course, be a 
subject for discussion later on, when with the receipts 
and expenditures of the Company before them the 
guardians of the public works will be enabled to weigh 
their 300,000 sovereigns against the prospective profits 
of the forfeited concern.” : 











It was reserved for the Metropolitan Board of Works, 
constituted in 1855, to inaugurate and effect a system 
of drainage suitable to the wants and conditions of the 
period. These great ends are effected by the construc- 
tion of main channels in a direction at right angles to 
the old sewers, and at a lower level, so as to intercept 
their contents and convey them to an outfall fourteen 
miles below London Bridge. This has been done, so 
far as practicable, by simple gravitation ; but it is im- 
possible for sewage to travel on that principle a dis- 
tance of ten or twelve miles from places even lower than 
the river at starting, and yet be discharged at the level 
of bigh water, without resort to mechanical means. 
For the purpose of this system the —— atea is 
divided into two great parts with the Thames for an 
axis. All the sewage of the south division has to be 
lifted ; and for this pu there are pumping stations, 
of 500 horse-power each, at Deptford Creek and Crost- 
ness Outfall. Part only of the northern sewage has to 
be raised, since gravitation serves for a zone of which 
Piccadilly forms the lower boundary. The low level 
sewer has a lift of 240 horse-power at Pimlico, and 
then, oe some distance parallel to the river, 
and under the Victoria Embankment, meets the high 
level sewer at Abby Mills, where the principal lift is 
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GENERAL INTELLIGENCE. McRitchie & Nichol, of this city, were last week, 


awarded the contract for furnishing and laying about 
2,000 feet of submerged 16 inch cast iron pipe, for con- | The numerous bridges along the line between this city 
ducting the water from the West Side wack of Minne- | and Beaver are rapidly approaching completion, Messrs, 
apolis, Minn., under the Mississippi river to the east | Cofrode & Saylor, the contractors for the one over 
side of the city. In connection with this work Win- | Shabane Run, Crescent township, having accomplished 
ston Bros., of Minneapolis, were awarded the contract | an extraordinary feat in bridge-building. The structure 
for laying about 1,000 feet of 16-inch pipe across Nicol- | is 300 feet long, and consists of 20 spans, and is 56 feet 
let Island, through the tunnel which the United States | in height. The superstructure is entirely of iron, and 
Government has for a number of years been construct- | it was put in position in four days, fourteen men being 
ing. McRitchie & Nichol were also awarded the con- | employed on the work. This is said to be the fastest 
tract for laying about 710 tons of cast iron pipe on the | work on record. The same contractors are building the 
East Side, the pipe being furnished by Dennis Long & | bridge at Shousetown. This structure is to be of iron, 
Co., of Louisville, Ky. — will be 600 feet in length, 75 feet in height at the 
: ighest point, and will have 22 spans. Some feet 
- a ee the new water works of the superstructure has already been cnuatiaies. and 
prings, Col.. were awarded on the Igth|.,. ‘ted that the brid ill be finished 
inst., that for building the reservoir being awarded to ae. ne ee ee “— Pent week. 
Lewis Whipple. “ oe Mr. John L. Brenizer, of Washington, D. C., is the su- 
ipple, of Colorado Springs, and the balance of inendent in oh d the sas : 
the work to Russell and Alexander, of this city. The P hich th oe rk charge, and ts eee er 
new works, which are to be upon the gravity system, te a oe = prosecuted, is largely dus to his efforts 
will, it is expected, cost about $65,500, and in addition tain genus 
to furnishing Colorado Springs, will also supply Colo- RIVE ARB 
rado City and mieten. The fall from the aad of eps or cm _ 
supply—a neighboring creek—to the reservoir, will he | _ A Florida correspondenf writes us: “Capt. Jas. B. 
about 240 feet, and from the reservoir to the city 225 Eads was at Jacksonville about two months ago and 
feet. About fifteen miles of cast iron pipe will be used, | 424 made an examination of the bar at the mouth of 
and twenty-five Holly hydrants. Work will be com- | the St. Johns river, with a view to the improvement of 
menced upon the construction September 1st, and will | the same by jetties.” 


occupy about sixty-five days to complete. W.B.Sher-| General Newton of Hell Gate celebrity, has nearly 
man is the chief engineer of the new works, and will | decided upon the best and most practicable plan for a 
supervise their construction. ship canal t. connect the Hudson and East rivers at 
New York. The entire expense is estimated at $3,000,- 
000, which is‘nothing in comparison with the immense 
commercial advantages that will accrue to New York. 


An effort has been made, in Florida, to form a com- 
pany to improve the navigation uf the St. Johns river, 
at the Volusia bar where the river enters Lake George, 
by the construction of jetties, and to levy tolls on all 
vessels passing through, but it has met witn most de- 
termined resistance and opposition from all the up riv- 
er towns, as they think the navigation of the river 
should be free. 


Lake Erie road certainly deserve credit for the en 
displayed in pushing the work forward to completion. 


er We solicit and are always pleased to hk in these 
columns any tlems of interest that may be furnis us. 





PERSONAL. 

Mr. MANSFIELD MERRIMAN, who has been an in- 

structor in the Yale College for several years, has re- 

ceived the appointment of Professor ef Civil and 

Mechanical Engineering in Lehigh University at Beth- 

lehem, Penn., and will enter upon his duties there early 
in September, 














The Portland (Oregon) Daily Oregonian of the 14th 
inst. has the following: ‘** D. W. TAYLOR, who has just 
retired from the city surveyorship, departed this morn- 
ing for Astoria, where he has been employed by the 
government to make a survey of the mouth of the Co- 
lumbia. During his terms of office in this city Mr. 
TAYLOR has discharged his duties faithfully and well, 
and his many friends will join us in congratulating him 
on the good fortune with which he has met so soon 
after his retirement.” 








































GAS AND WATER. 


DeKalb, Ill, will invest $150 in plans for water 
works. 

It is stated that there are 425 miles of iron water ser- 
vice pipe in this city. 

The Boston Gas Company distributes a larger amount 
of gas per mile of pipe main than any other company in 
the United States. 

A forty-year old gas pipe was dug up in Maiden Lane, 
New York, lately, and though very rusty, it was not 
otherwise defective. 

The water works reservoir at Newport, Ky., was 
seined the other day, and 200 pounds of fish caught, 
among them an eight pound cat. 


STREETS, DRAINAGE, etc. 


The physicians of Austin, Texas, do not believe in 
flushing the streets as a sanitary measure. 


The press of the southwestern cities and towns, are 
very unanimous, since the advent of yellow f2ver, in 
demanding “ Sanitary reform ” in the matters of streets, 
sewers, etc. 


The opening of a sewer, which had become choked 
up by the carcass of a dead hog, is said by some to 
have been the cause for the terrible outbreak of yellow 
fever at Grenada, Mississippi. 


The new water works at Wolcottville, Conn., have 
been completed, the reservoir gate having been opened 
and water introduced through the pipes on the 15th 
inst. 

The Troy, N. Y., City Council has voted to adopt 
the Holly system for the new water works to becon- 
structed in that city. The expense of the improvement, 
it is stated, will be about $500,000. 





RAILROADS. 
»| The South Pacific Narrow-gauge Railroad will not 
A large sewer known as the ‘Government sewer, . * ee 
is being constructed in Hamilton, Ont., by the City 7; ce Craz, California, before the rst 
Government and the Dominion Government conjointly. January, 1880. 
The grant of the latter toward its construction is $10,-| Another railroad is to be constructed to Coney Island, 
000. to be known as the New York, Seabeach and Coney 
In the Buffalo, N. Y., City Council, on the 19th inst, Island Railroad. 
a resolution was offered and adopted giving notice of} The single State of Ohio has $326,000,000 invested 
the intention of the city to order the construction of a | in railroads, which includes a rolling stock of 50,000 
trunk sewer emptying into the Niagara river as an ex- | cars and 2,500 engines. 


tension of the great sewer to be constructed for drain- : : ‘ . 
ing the northeasterly part of the city, and directing the ae os Se neee Eke 
engineers to advertive for plans and specifications, and sition: ieee nib long pote te grading over 
panpnighe: t08 doing the work. : i one foot in depth. Engineers not wanted ! 

See Se: Oe Se ee The grade on the southern extension of the Denver 


“People are, in the face of the terrible visitations of : : ; : 
yellow fever in New Orleans and other Southern towns, and ae ‘—e eee - oe — State line, 
beginning to recall the fact that Ben Butler, when he | S* Mes jow Conejos, Colorado. It is estimated 
was in New Orleans with 30,000 unacclimated soldiers, ae i aoe — eee gh vo 
: : : road from Alomosa, Colorado, to uquerque, New 
by cleaning up the city, prevented the loss of a single Mexico, will cost in the neighborhood of $2,000,000 . 


life in yellow fever season, and it took five years of dirt 
accumulations to restore New Orleans to its happy con-| The engineer in charge of construction of the Stanton 
dition ‘before the war.’ so that Yellow Jack could | Branch extension of the Detroit, Lansing and North- 
again fatten upon his victims.” ern Railroad Co., writes us from McBrides, Mich.: 

“We have laid the track four miles to the junction of 
the Chicago, Saginaw and Canada Railroad, at Ed- 
maore, and as soon as two miles of iron are laid from 
Cedar Lake to the junction, will have a connection 
through to Saginaw. Our road is to be finished to 
Blanchard’s, nine miles further, by the last of Sep- 
tember.” 


Work is progressing on the St. John’s and Indian 
River Railroad, Florida, in four divisions, each in 
charge of an engineer. The location has been definite- 
ly decided as far as ‘Cabbage Slough.” Two bridges 
are finished and five more are in process of construction, 
all being built of hard pine. A branch road has been 
completed trom Titusville, Volusia Co., to Salt Lake, 
and has beep in operation six months. This road en- 
joys the distinction of being the most Southern railroad 
yet built in the United States, the Titusville terminus 
being in latitude 28° 36’ 45°. 


MISCELLANEOUS. 


United States Surveyor General Wagner has issued 
rinted instructions of a very stringent nature to all 
nited States Deputy Surveyors under him. 


In excavating for the foundations of the approaches 
to the East river bridgein New York in the place form- 
erly called the swamp ,the workmen found the remains of 
an ancient forest. The trunk of a tree twenty feet in 
length and two feet in diameter, was dug out the other 
day, and found to be as sound as when it fell. 


It is said the gas companies of Springfield, Mass. 
will try next fall the plan of heating the surrounding 
buildings by steam on the Holly system from their 
works, and if, as is probable, the iment is success- 
ful, they will extend their operations. It will be a great 


saving as well as a convenience to owners in 
the center of the city. They old! endaabtedly have 


The Commissioners of Public Works of Milwaukee, 
Wis., on the 23d inst., awarded the contract for supply- 
ing six and eight inch pipe to the water department to 
R. D. Wood & Co., of Philadelphia, at a price of $25.70 
per ton. 


The Pittsburgh (Pa.) Post says: “Supt. Atkinson is 
diligently pushing the work of connecting the mains in 
the old part of the city with the Hiland avenue reservoir. 
It is given out that the new works will be furnishing 
the city with water within the next 60 days.” 


Regarding work in progress on the water works of 
Detroit, Mich., the Evening News, of that city, says: 
** The object in extending the inlet pipe at the old water 
works 100 feet further out into the river is to prepare 
for the possible contingency that may make it necessary 
to use the old pumping works, in which case the exten- 
sion will insure a better quality of water.” 


Proposals for furnishing the city of Cincinnati, Ohio, 
with cast iron water pipe, for the year ending Sept. 1, 
1879, were opened in that city on the 2oth inst., as fol- 
lows: R. D. Wood & Co., Philadelphia, $28.80 per ton; 
Lake Shore Foundry, Cleveland, $28.50; Jas. Marshall 
& Co., Pittsburgh, $28 40; H. R. Smith & Co., Colum. 
bus, $27.44; Dennis Long & Co., Louisville, $26.30. 
The contract was awarded to Dennis Long & Co. 


The Fond du Lac (Wis.) Daily Commonwealth says; 
‘*There is no doubt that Fond du Lac artesian wells 
are entitled to the credit of preserving the health of the 
city. With the present system of drainage, and the sur- 
face water forcing its way into the ordinary wells, were 
our people compelled to drink from the latter in place 
of the pure fountain water, many forms of malignant 
disease would prevail here.” 


The Board of Trustees of Lake View, IIL, recently 
advertised for bids, to be openedfAugust 14th, for fur- 
nishing and laying some 11,000 feet of cast iron water 
pipe. Of the bids received, that of Messrs. Russell and 
Alexander, of this city, a firm well and reputably 
known in this line of business, and who have already 
done satisfactory work in the town, was the lowest, 
being some $250 lower than that of another party to 
whom the “village fathers” for some inscrutable reason, 
which it is to be hoped may prove satisfactory to the 
tax-payers, saw fit to award the contract. 








BRIDGES. 


On the 21st inst. the last stone of the Cleveland, 
Ohio, viaduct was laid, connecting the east and west 
sides of the city, over the Cuyahoga river, Four years 
ago the work was commenced, and it will be completed 
in sixty days from now. The total cost is $2,200,000. 


A meeting was recently held at Ottawa, Ontario, and 
a committee appointed to proceed to Quebec, to ascer- 
tain what bonus the Local Government will give to- 
wards the construction of the proposed bridge over the 
Ottawa river, at the former city. 


Work on the new railroad bridge at Glasgow, Mo., 
on the line of the Chicago & Alton Railroad Co., is 
progressing rapidly. The bridge is to be built entirely 
of steel, and is, we understand, the only all steel bridge 
in the world. The American Bridge Company, of this 
city, are the contractors for its construction, Gen’l Wm. 
Sooy Smith being the chief engineer. 


The King Iron Bridge Company, of Cleveland, have 
been awarded the contract to furnish the superstructure 
of a new bridge at Cuyahoga Falls, Ohio. The bridge 
will be 119 feet in length, and the contract price for the 
iron work is $22.20 per foot. The total cost will be 
$3,7£8.80, and the work is to Le completed before De- 
cember I. 


Roebling, the engineer who devised the Brooklyn 
bridge, estimated the outside cost at $3,000,000. Over 
ten millions have been spent upon it already, and much 
more will be necessary to finish it.—Buffalo Commer- 
etal Advertiser. There has been a great deal of wire 
pulling about that bridge anyhow, and it is believed 
that it will always keep people in suspense.—Detrort 
Free Press. 


The ene Evening Chronicle, of the 19th 
inst., says: “ contractors on the Pittsburgh and 
























An exchange says: ‘Water costs nearly as much as 
bread in San Francisco. California is poorly supplied 
with this necessity, and the people are sinking artesian 
wells to obtain it in abundance and good quality. One 
sunk near Tipton, in the San Joaquin valley, lately, 









flood it poured upon the parched plains. At Alameda 
a well, sunk 250 feet, yielded plenty of the purest water. 
It is supposed that by boring deep enough water suffi- 
cient for the irrigation of the whole State can be reached 
under the clays, and that Oakland and San Francisco 
can fill immense reservoirs, ample for the wants of mil- 
lions at no great expense.” 
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THERE are signs in France of a railroad-building | but the municipal authorities refused to listen to | Heiden road, the rack is elevated above the ties on 
era. That country has 14,000 miles less of railway them. The epidemic was forseen by a great many 


than England, although several times larger. Sub- 
sidiary roads to feed the main lines are to be built 
freely. A company has been formed to tunnel the 
Simplon,— a more difficult undertaking than the 
St. Gothard tunnel. Both these enterprises are de- 
signed to develop the Oriental trade. The cost of 
the Simplon tunnel will be $20,000,000. An asso- 
ciate of M. de Lesseps wants to build a Central- 
Asia railway, but the French have not exhibited 
any eagerness to subscribe the $200,000,000 re- 
quired. 





Cuicaco has two interesting events this week in 
its list of attractions. The “Fireman’s Tourna- 
ment,” at which fire companies from several cities 
are to exhibit their machines and appliances for 
extinguishing fires, and the discipline and activity 
of their men and horses is the great event of the 
week, and especially as President Hayes is to be a 
part of the show. Our good and placid, but rather 
migratory Executive reviews the grand procession 
from the balcony of the Exposition building to- 
day (Tuesday, 3d) and the streets are lined with 
spectators. Next week we will have something 
further to say upon the subject. The other event 
is the opening of the Inter-State Exposition, which, 
in the pleasant fall months of the year, is the source 
of a great deal of pleasure and instruction to the 
people of Chicago and of the Northwest, to say 
nothing of the supposed profits to exhibitors and 
the real benefit to the hotel-keepers and merchants 
of the city. 


Next week will conclude the very valuable pa- 
per entitled “Review of the Progress of Steam- 
shipping during the last Quarter of a Century,” 
which has occupied so large a portion of our space 
for several months. We intended to have left out 
some portions of it on account of the great length 
of the discussion, but we never could determine 
just what portion to eliminate, so full of interest 

_was the entire paper and discussion. The writer 
of the Paper, Mr. Alfred Holt, M. Inst. C. E,, is 
one of the principal steamship owners of Great 
Britain, and is eminently qualified to express de- 
cided and valuable opinions on the subject, while 
the names of such men as Mr. Samuda, M. P., Mr. 
Thornycroft, Mr. Froude, Capt. Bedford Pim, R.N., 
Admiral Selwyn, and the several other gentlemen 
whose names are mentioned in the discussion, are 
the guarantee of an amount of practical and trust- 
worthy information on the subject connected with 
steamshipping that cannot elsewhere be obtained. 
We have received the highest commendations upon 
the paper, and recommend its careful perusal to 
all our readers. 


Tue fearful ravages of yellow fever in some of 
the Southern cities, brings the subject of insuffi- 
cient sewerage and the great lack of sanitary pre- 
cautions, which prevails throughout the South very 
prominently to notice. Correspondents from the 
infected districts quite unanimously charge the 
outbreak of the epidemic to these causes. Mr. W. 


H. Kells, a prominent citizen of New Orleans 
Says: 

“The ra of the fever are confined to those 

rtions of the city where the lowest classes live. 

e upper class have not suffered so much. The 
city undoubtedly brought the fever upon itself by 
not taking sufficient sanitary precautions. 

At the time the fever began, the lower portions 
of the city were recking with filth. There was in- 
sufficient veces and vegetable and animal mat- 
ter was i to accumulate in the streets, and 
to rapidly putrefy under the burning rays of the 
torrid sun. Numbers of men were hired by the 
city t& clean the streets, and worked for months, 
but, as the dirt was scraped up in piles and not re- 
moved, all their labor went for naught. Putre- 
scence was here, and the air was laden with 


pestilential smells. ‘The citizens often complained 
> 


its cleanliness, but at the commencement of the 
epidemic it was in the worst condition I ever saw 
it. The lower class of French and Italians and the 


clean, and, as the city officers didn’t attend to it, 
the dirt was allowed to lie in the back yards, gut- 


disintegrated or putrefied it. When an epidemic 
had been declared by the Board of Health, men 
were at once put to work cleaning the filth from 
the city. Huge piles of it were dumped in the 
Tivoli Circle and other places, and burned. Car- 
bonic acid, lime, and other disinfectants were scat- 
tered in profusion over the city, but it was too 
late.” 


Memphis that the yellow fever has apppeared 
along the line of the bayou which, with its branch- 
es penetrates the city and receives the entire drain- 
age of that large place. The fact that this bayou 
is nearly dry during the summer 1s sufficient ex- 
planation of the spread of the disease at this time. 
Yellow fever spreads the most rapidly in the filthi- 
est localities. 










will be incalculable. To repair it in part the most 
thorough sewerage must be begun this winter and 
Memphis made a cleaner city.” 













Southern cities are in an equally filthy and un- 
sewered condition as the affected ones: how many 
such scourgings are necessary to bring the people 
who have the government of them in their hands 
to a proper sense of their duty? 


EUROPEAN MOUNTAIN RAILWAYS OPE- 


Engineers and Architects, for this year, contains the 
report of a lecture by one of its members, Mr. 
Grove, on the several mountain railways built in 
Austria and Switzerland within the past eight 
years. The list (adding the Mt. Washington Rail- 
way for comparison) is as follows: 


people. A physician predicted there would be 
yellow fever if the proper sanitary precautions 
were not taken at least three months before the 


first case was reported. New Orleans is noted for 


Dagoes, never attempt to keep their dwellings 


ters, and streets for weeks, until the sun or rain 


An exchange paper says that it is noticed at 


A correspondent from that city says: ‘“ The loss 


Is it not a well known fact that the majority of 


RATED BY LOCOMOTIVES HAV- 
ING COG-WHEEL DRIVERS. 





The Journal of the Hannover Society of Civil 
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* A kilometer is so near ths of a mile that the difference is 
usually not worth noticing. A mile equals about 1609. meter. 


The rack is made of 2 channel irons, spaced 5 
ins., in which plays the cog-wheel of the engine, 
4 inch face and 4'' pitch of cogs. The Wasseral- 


fingen road alone has a 3.2 inch pitch. The cogs 
are shaped as evolutes of a circle, so that a varia- 
tion in the depth to which they take into the rack 
do not affect their regular action. On the Rorschach- 



































2 stringers, leaving the space open under the 
rounds of the ladder-like central rail so that snow 
may fall through or be pushed through by the cog- 
wheel. This seems to have worked well, even solid 
ice having been thus pushed out from between the 
cogs. The latest roads have the rack fastened to 
the ties by suitable castings instead of by longi 
tudinal stringers. 


Switches were at first built after the manner of 


turntable (are so now on Mt. Washington railway), 
but have recently been constructed similar to other 
switches by Mr. Klose of Rorschach. The circum- 
stance cf the cog-rail being elevated above the 
other rails, simplified, the construction of this switch 
materially. The common rails are switched as 
ordinarily, and the cog-rail is gradually widened, 
the rounds being bent at the same time so as 
to remain normal to each side-bar at their ends 
until the rail has attained double its usual width, 
when it is continued as two separate cog-rails. 


The engines were at first built with vertical boil- 


ers; next with boilers that were level on an average 
grade (agreeing in these two steps with those fol- 
lowed on the Mt. Washington Railway), but are 
now built with horizontal boilers, same as ordinary 
locomotives. 


Various methods have been devised for enabling 


the locomotives to work by adhesion of their smooth 
wheels, as well as by means of their cog-wheel 
drivers, and by means of either at will. No one 
of these has been permanently successful, how- 
ever, so that the proper construction of a double 
engine of this sort is still a matter of experimental 
inquiry. 


WATER METERS. 
In the whole economy of the water supply of 


our cities and towns, there is probably no one 
question that has received more attention from, 
and that is of more interest to, officials in charge 
of water works, than that of water meters. 


In a report made January Ist, 1874, to the City 


Council of: Newport, Ky., Mr. George Hornung, 


the then Superintendent of the water works of that 
city, says: 

“ The term itself is one of equity, and merits all 
the consideration that has been bestowed upon it. 
It is that with which all consumers of water are 
brought upon a just and equitable footing; by which 
payment is made for the water that one uses and not 
for that which another wastes. While, like the air 
we breathe, water is of no value and free to all, if 
we go where it is, the energy expended added to 
the devised means and their maintenance, by which 
it is taken to our doors for convenience, contrib- 
uting largely to both health and thrift, renders 
it an article of absolute value; and, sold as a com- 
modity, there should be some indisputable meas- 
ure for those who purchase and sell it.” 


Nor is it upon this ground alone, that the ques- 
tion of water meters is one of particular interest, 
and that the benefit of the meter system is one to 
be appreciated. 

While, naturally, in those cities that for a series 
of years have been in possession of a system of wa- 
ter works, the daily average of consumption of wa- 
ter has increased in consequence of the develop- 
ment of manufactures and the arts, and for neces- 
sary demands generally, the increase in many in- 
stances is so astonishing that it can be attributed 
very largely to no other cause than waste, and 
is an evidence that something must be done to ob- 
viate it. 

This is not only desirable in those cities and 
towns which have an unlimited water supply to 
draw from, as the increase alluded to involves 
largely increased expense in the maintenance and 
operation of water works, but becomes of first im- 
portance in places whose supply is limited or cal- 
culated in the first construction of works upon the 
basis of a reasonable increase through a long series 
of years. 

Tn this connection the statements of the Cleve- 
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land, Ohio, water works trustees, in their report 
for 1876, as to the increase of the consumption of 
water in that city for the years from 1857 to 1576, 
inclusive, are significant. In the former year the 
average for each inhabitant per day was 7.75 gal- 
lons; in 1860 it was nearly twice that; in 1866 it 
had increased three-fold, in 1870 four-fold, and 
in 1876 the daily average per capita was 49.22 
gallons. 

In the Annual Report of the water works of Cin- 
cinnati for 1876, in a table compiled by Americus 
Warden, the Engineer of the pumping department, 
the average quantity of gallons of water used per 
capita, each day, in eighteen American cities, is 
shown to have a remarkably wide range, Pitts- 
burgh, Pa., being the highest, with an average of 
157 gallons, and Providence, R. I., the lowest, with 
only 30 gallons, the very low average in the latter 
city being attributed to the fact that about one- 
third of the city has been subjected to the meter 
system. 

The report of the Montreal water works, of two 
years ago, has this to say concerning the rapidly- 
extending waste of water in that city: 

“This extraordinary increase has alarmed the 
water committee, and a strict inspection of water 
pipes in houses has been established. This had 
the effect of bringing down the consumption near- 

10,000,000 of gallons per day. This mode, al- 
though unpleasant and annoying to a great many 
citizens, must be resorted to until the general in- 
troduction of water meters shall have produced a 
check upon the recklessness of some of the con- 
sumers.” 

In the report of the Executive Board of Roches- 
ter, N. Y., for the present year, the Chief Engineer, 
Mr. J. Nelson Tubbs, says: 


“The great need of water boards all over the 
country is a durable meter, registering with reas- 
onable accuracy, which can be furnished for 
about half the present prices. The fortune of any 
inventor is secured who can introduce such a me- 
ter: and when introduced, the water boards of 
most of the old cities can well afford, in almost all 
cases, to meter the water furnished their customers.” 


Of New York, with a daily delivery of 90,000,- 
000 gallons of Croton water, Commissioner Camp- 
bell, of that city, recently stated through the col- 
umns of the 7'ribune that the lack of water which 
is now felt in that city could not be obviated, nor 
could they do more than is now done, even if they 
had an Atlantic ocean of fresh water at the further 
end of the Croton aqueduct. So long as there is 
no effective meter system, the few will waste wa- 
ter to such a great extent that the many will have 
to suffer in consequence. 

The facts set forth above have been so univer- 
sally admitted, and the necessity for a water meter 
which shall unite the prime essentials of accuracy, 
simplicity and durability, together with tnerpen- 
siveness, 80 fully recognized for nearly the last half 
century, that a large amount of the inventive gen- 
ius of the country has been turned towards this 
subject, the records of the U. 8S. Patent Office show- 
ing that over six hundred patents have been issued 
for water meters and their improvement. 

It is a sufficient evidence of the difficulty of the 
problem presented that of all the water meters in- 
vented, less than half a dozen are in anything Jike 
general use or give satisfactory results upon a pro- 
longed trial. The subject is one of exceeding in- 
terest and cannot fail to receive even more atten- 
tion in the future than it has in the past. 

We are cognizant of some extended tests of wa- 
ter meters which are at present being carried on 
by the Chief Engineer of the water works of one 
of our largest cities, the results of which we shall 
await with interest, and trust to be able in due 
time to lay before our readers. 


Tue last annual report of the Boston Water 
Board, shows the excess of income over expendi- 
tures of the Cochituate Water Works, for the year 
ending April 30, 1878, was $27,702.08. 
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BRANDT’S HYDRAULIC DRILL. 


[Written for Encingzrinc News.] 
BY CLEMENS HERSCHEL, CIVIL ENGINEER, BOSTON. 
I. 


Any person who has ever seriously reflected upon 
the process of drilling holes in rock, and who has 
thought how this process could be essentially im- 
proved upon, must have had a more or less perfect 
notion of some relative process flit through his 
mind. In truth, it seems strange in one view of 
the case, why we should drill and ratchet a hole 
through cast iron and through steel, and pound one 
through marble, or through limestone, coal and 
slate, not to mention granite and other quartzose 
rocks generally. One point of difference is, of 
course, the fact that we can bring the cast iron and 
the steel in small bulk to the drilling machine, 
while the machine must be taken to the quarry 
and the mine in the case of rocks; a circumstance 
which figures against the use of the rotative pro- 
cesses for drilling holes in rock. On the other hand, 
it must be very evident to the mechanical mind 
that the work done in converting the solid contents 
of the drill hole in the rock into “rock flour,” or 
powder, if the terms are permissible, must be much 
greater than if the same contents were converted 
into coarse grains only, and still greater by com- 
parison, whenever the hole is tormed by boring out 
aring only instead of the whole cross-section, the 
solid core left in its centre being broken off and 
lifted out. The problem of so constructing a ma- 
chine that it may be placed in tunnels and quarries, 
and to drill by rotation, has therefore engaged the 
attention of inventors for some time. In Rziha’s 
work on tunneling, there is an account of several 
drills of this sort, brought down to 1864, Says the 
distinguished author : 

“There has always been considerable prejudice 
against rotative drilling in rock, on the ground 
that a drill acting by shaving off the rock would 
be ground off too much; the wear of the steel would 
be too great, the loss of cutting too rapid, 
the penetration too small. But these considerations 
lose in value as soon as the ame of crumbing 
up the rock is kept in mind, in contradistinction 
to that of shaving te off; that is to say, as soon as 
the edge is made duller and its angle of astack 
is made more obtuse. If any one will take a com- 
mon drill, of the kind used in any machine-shop 
for drilling i iron, and will operate it by means of 
an ordinary ratchet-holder exactly as though he 
were drilling iron, he will attain results in boring 
into any of the later rock formations of the most 
surprising nature. 

This experiment is so simple, and the result so 
far surpasses any attainable with a percussion drill, 
that it becomes a subject of wonder why this latter 
has not long ago been entirely abolished in case of 
all the softer rocks.” 

The whole subject is well discussed in the 14 or 
15 pages devoted to it, and numerous examples are 
given of rotative drills which have been in use in 
many kinds of rock at various times since 1840 or 
thereabouts. The now well-known “diamond drill” 
is mentioned as one of the latest discoveries in this 
direction, though its action is now claimed to be 
entirely different from that of the drills described 
above and that of Brandt’s drill, which forms the 
subject of this article. The diamond drill, it is 
said, possesses in a high degree the characteristics 
of that species of rotative drills which operate by 
shaving off thin portions of the rock. It shaves off 
layer after layer of fine powder, and is operated 
under a moderate pressure against the rock, while 
the rotative drill which theory demanded, and 
which was produced, it is claimed, when the Brandt 
drill was invented, must operate by crumbing up 
the rock into coarse grains, a procedure which 
necessarily implies the application of the drill 
against the rock under great pressure. 

Our own American classic upon tunneling,— 
Drinker’s work,—makes but little mention of rota- 
tive drills, the diamond drill excepted; and in its 
glance into the future, fails to discern mm the “com- 
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ing drill” the characteristics above pointed out. 
Still, we find that Brandt's drill, though only about 
a year old, did not escape the watchful eye of the 
author and of his corps of volunteer skirmishers, as 
may be gathered from the foot-note on page 173, 
and were the preface dated only a month or two 
later than June, 1878, we should undoubtedly have 
found in this able work a clear and full description 
of the new drill. 

Brandt’s Hydraulic Rock Drill embodies the ap- 
plication of the nowewell-known high pressure hy- 
draulic system of machinery, first used by Armstrong, 
of England, to purposes of rock drilling. The “ori- 
gin of motion” and of power,—to begin at the be- 
ginning of the works on the ground,—is a steam- 
engine, or any sort of water power, which com- 
presses water up to 750-3000 Ibs. per square inch; 
the desired pressure being maintained by means of 
any tried form of “accumulator.” At the Lonn. 
stein tunnel the main line of pipe was of wrought 
iron 2’ inside drain, 0.16 inch of metal, lengths of 
about 16 ft. Two such lengths were joined by 
screw couplings, and the 32 feet lengths so formed 
were joined by flanges (0.8 of an inch thick, 6 
inches diameter) soldered on the pipe ends. By 
allowing one pipe end to project 4” beyond the 
flange, and soldering the other flange 3g" beyond 
its pipe end, it left 4%'' for the packing between 
the pipe ends and inside of the second flange. 
Four %'' screw bolts held the flanges together. 
The length of this line was about 1500 feet. Then 
came two branches in opposite directions, 114'' in- 
side diameter, jointed as already described. The 
last few lengths, which had to be removed before 
blasting, were only 1’’ inside diameter. All the 
pipes were laid simply on the rock with compensa- 
tion joints every 300 feet. This pipe line, in all 
about 2,300 feet long, was in use 4 months without 
necessitating repairs, or the re-packing of a single 
joint. Pressure gauge tests of the line failed to 
discover any loss of pressure by friction in a length 
of about 1500 feet. 

As regards the necessary water pressure, it may 
be stated at once, that it varies, naturally, with the 
character of the rock to be drilled. A hydraulic 
percussion drill of the same inventor was worked 
at the St. Gothard tunnel under 150-200 atmos- 
phere pressure in granite; the drill described in 
this article working in similar granite at 40, 80 
and 100 atmospheres. At the Lonnstein tunnel, 
in “dense limestone and dolomite” the pressure 
was first made 60 atmospheres, which proved in- 
sufficient, and was then changed to about 100 
atmospheres. The quantity of water required was 
found to be 63-70 cubic feet per hour for one drill, 
the power required varying with the rotation of 
the drill from 8-12 horse power. 

At the end of the inch pipe, above spoken of, 
is a stop-cock and junction casting, from which 
branch out 4 lines of pipe, to 2 rotary drills and 
their posts or pillars. 

The posts which support the drill are hollow 
wrought iron columns, one end of which contains 
a plunger piston, which is pressed against the top 
of the heading or tunnel by hydraulic pressure. 
The inner drain is 6’ ; outer drain, 7'’ ; play of the 
plunger about 3 feet; weight of the column, when 
full of water, about 300 lbs. Two curious circum- 
stances are connected with this apparently insig- 
nificant and subordinate part of the whole appara- 
tus. Being the only part in which the water re- 
mains at rest under its high pressure, it affords a 
sort of air-chamber in which the air contained in 
the water may accumulate, and from which it is 
let off occasionally, so as not to disturb the action 
of the other machinery. The second point is one 
of constructive ingenuity; the drill may be © "p- 
ported midway on the length of the column, and 
may exert a cross-strain.upon,it, of 4—7 tons. 

Calculation would show the dimension given as 
affording but a slight factor of safety; these small 
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dimensions were, however, Burposely taken thus, 
because the column cannot yield laterally without 
diminishing its area of cross-section; but this is 
prevented by the great pressure of its contents, and 
the result is a light column, one easy to handle, 
and yet strong enough while in use. These col- 
umns are connected with the junction casting 
above mentioned by a thin, flexible copper tube, 
about 0.2 inch outside, and 0.12 inch inside diam- 
eter. These little tubes give full play for setting 
up the columns in any desired position, and yet 
were found to remain perfectly tight and service- 
able after four months use in headings and tunnel 
(To be continued.) 





THE LAWRENCE, MASS., WATER WORKS. 





It was not until 1871, that any practical steps had 
been taken towards instituting a system of water works 
for the city of Lawrence, Massachusetts, although the 
question had been somewhat agitated previously. In 
June of that year a petition of the citizens to the City 
Council, praying that attention should be turned to the 
subject, received favorable consideration at the hands 
of that body. On March 8th, 1872, an Act was passed 
by the Legislature authorizing the city of Lawrence to 
erect water works and draw its supply from the Merri- 
mac River, A vote of the legal voters of the city was 
taken which resulted in the acceptance of the Act bya 
majority of 468. The preliminaries proceeded in the 
usual manner, and the Committee secured the services 
of Mr. L. F. Rice, of Boston, as engineer to make the 
preliminary surveys. 

The population of Lawrence in 1865 was 21,723 and 
in 1870, 28,932. The proposed capacity of the works 
was estimated at 4,000,000 gallons per day, admitting 
of increase when necessary. 

Dr. Hasenclever’s analysis of the Merrimac River 
water at Lawrence, made in 1872, gives the following : 


Solid matter. .......2ceccccecces 3.21 grains. 
Organic matter ......c.ccccccee 1.17 7 
Inorganic matter... ...-..e0.-- 2.04 6 
Deyree of Hardness.......... ses off ¥ 


Notwithstanding, however, the general fitness of the 
water, there are certain seasons of the year when, the 
freshets having raised the river above its normal height, 
it becomes turbid, owing to abrasion of the banks and 
other causes, and is considerably charged with earthy 
matter in suspension. To remedy this evil a Filter- 
bed was constructed which will be described hereafter. 

Further analyses were made in 1875, by S. Dana 
Hayes, State Assayer of Massachusetts, with the fol- 
lowing results: Sample taken from Merrimac River, 
near Inlet of the River Conduit, gave 1.14 grains of 
organic and volatile matter and 3.40 grains of mineral 
and saline matter, making a total weight of impurities 
of 4.54 grains to the U.S. gallon. The sample collect- 
ed from the Filter gallery gave 1.08 grains of organic 
and volatile matter, and 4.73 grains of mineral and sa- 
line matter, or a total of 5.81 grains of impurities to 
the U.S. gallon. According to the above results, the 
the river water is purer than that of the Filter gallery, 
which curious anomaly is explained by the fact, that 
water containing some lime finds its way into the gal- 
lery from the land side. 

In 1873, all the preliminaries having so far been ar- 
ranged, Mr. Walter F. McConnell, of Boston, was se- 
lected as Chief Engineer, with Messrs. Baldwin Coo- 
lidge, and Chas. H. Littlefield, for Assistants. The 
services of Mr. James P. Kirkwood, of Brooklyn, N. 
Y., were secured as Consulting Engi neer. 

In October, 1873, the site for the Distributing Res- 
ervoir having been chosen, tenders were invited for its 
construction, and the contract eventually awarded to 
John B. Dacey & Co., of Boston, and Patrick Kiernan, 
of Chelsea. This was virtually the beginning of the 
construction of the works, which were duly prosecuted 
through 1874 and 1875, and which may be said to have 
been completed in 1876. 

DESCRIPTION OF THE WORKS. 

The the city is primaril 
ammeter mame ae 
was indispensable, which involved the ity of furc- 
ing the water from the level of the river to the required 
elevation. The most available location for the pum 
ing machinery was found upon investigation, to be 
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PUMPING ENGINES, 


cated on the north bank of the Merrimac River, at a 
point about forty-seven hundred feet west of Broadway, 
where it crosses Canal street. At this point the neces- 
sary buildings have been erected, after plans drawu by 
Chas. T. Emerson, architect, and consist of engine 
house, boiler house and coal shed, all connected and 
continuous. The buildings are built of face brick with 
freestone trimmings, and slate roof, witn the exception 
of the coal shed, which being at the level of the ground 
is constructed of brick arches laid on wrought iron gir- 
ders, a layer of gravel over this, and the whole covered 
with concrete. This peculiar arrangement admits of 
the coal being hauled directly over the roof and dump- 
ed into the coal room through scuttles without re-hand- 
ling. The buildings rest u a solid foundation of 
rubble masonry, laid in hydraulic cement, which ex- 
tends to a depth of twenty-two feet below the floor line 
of basement. 

The Engine House is sixty-six feet square on the ex- 
terior, and —— feet from floor line to apex of roof. 
The Boiler House is fifty-seven feet nine inches by 
fifty-five feet, and forty-two feet six inches in height. 
The room is in interior dimensions fifty-one feet 
nine inches by fifty-eight, and twelve feet in height, 
with a storage capacity of eight hundred tons of coal. 
The boiler room is in the interior forty-five by fifty-one 
feet and six inches, with a total height from top of floor 
line of thirty-eight feet. The engine room is in inter- 
ior dimensions sixty-two feet square, and fifty-two feet 
in height. The engine main floor is of heavy southern 
pine timbers, covered with four inch southern pine 
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planks, and over this a course of one and one-quarter 
inch southern pine floor boards. The doors and windows 
are finished in ash and walnut. All main timbers in 
roof are southern pine, covered with two and one-half 
inch pine plank, sheathed between the rafters with nar- 
row matched sheathing, moulded in all angles with 
heavy mouldings, painted in imitation of black walnut. 
The walls to a height of seven feet are painted a drab 
color, and above that height are colored a lighter shade. 
The main room is lighted by ten large windows, and 
all necessary offices and store rooms are painted and 
conveniently arranged. 

The buildings are heated by steam and are practi- 
cally fire-proof. The chimney is located at the west 
end of the boiler house, passing up through the coal 
room, and is in height one hundred and thirty-eight 
feet above floor line. In beginning the foundation the 
earth was excavated until a good base was secured, and 
on this was laid twelve feet of heavy stone masonry, 
laid in cement, and from floor line to fifteen feet above 
granite blocks were laid in courses; at this point the 
brick work commences and is carried to a further 
height of one hundred and twenty-three feet. Above 
the foundation its greatest outside diameter is fourteen 
feet two inches, and in the smallest, nine feet five inch- 
es. The core extends from bottom of floor line to 
within twelve feet of the top, is four feet in diameter 
and surrounded by an air space the entire distance. 

Inlet Pipe.— The supply for the pumps which is 
taken directly from the river is introduced through a 
conduit extending from the Pumping Station into the 
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river one hundred and seventy feet. For thirty-eight 
feet from the buildings the conduit consists of brick 
masonry. From this point a cast iron pipe, thirty-six 
inches in diameter, is carried out one hundred and thir- 
ty-two feet farther, the river end being bound with 
solid stone masonry. At the point of inlet, at ordinary 
stages of the river, the water is twelve feet in depth. 

Filter Gallery—A Filter Gallery is built from the 
Pumping Station east along the bank of the river, three 
hundred feet long and eight feet in vertical and hori- 
zontal diameter. In building it the earth was first ex- 
cavated to a depth of fifteen feet below the crest of the 
Essex Company’s dam, when a stratum of clear, course 
gravel was reached. The side walls are built of rubble 
masonry, laid in cement, and roofed in with an arch of 
brick masonry. At the bottom are cross braces of 
granite blocks eight feet long and one foot square, laid 
ten feet apart and filled to the surface with small stone. 

From the river inlet pipe and Filter Gallery the wa- 
ter is admitted into a gate chamber, where it is deliv- 
ered into the pump well from which it is taken by the 
pumps. Water may be drawn from both at the same 
time ; or from either one at will, two sliding gates con- 
trolling it perfectly. 

Pumping Machinery. — The Pumping Engines were 
built by I. P. Morris & Co., at the Port Richmond 
Iron Works, Philadelphia, from the designs and under 
the patent of E. D. Leavitt, Jr., of Cambridge, Mass. 

They are overhead beam engines with compound cyl- 
inders, arfd are both coupled to the same fly-wheel shaft 
by cranks set at right angles with each other. 

The marked feature in the engine consists in locat- 
ing the steam cylinders under the main beam centre 
and inclining them outwardly so that their pistons are 
connected to oppossie ends of the beam, and in conse- 
quence move in opposite directions at the same time. 
By this construction the steam passages connecting the 
cylinders are made short and direct, being not more 
than one-fourth the average length of similar passages 
in ordinary compound engines. . 

The connection of the pistons to opposite ends of the 
beam reduces the strain on that member and the fram- 
ing at least fifty per cent,, and affurds an opportunity 
for connecting the pump to one end and the crank to 
the other end of the beam in such a manner that the 
least amount of space is occupied by the engine, while 
at the same time there is complete accessibility to all 
the parts; this arrangement also allows the stroke of 
both steam pistons, of the pump bucket and the throw 
of the crank to be equal, which is a desideratum. 

The cylinder valves are gridiron slides, having a 
short horizontal movement imparted by revolving cams, 
the whole being arranged in such a manner as to give 
the most economical distribution of steam with a mini- 
mum liability to wear and derangement. 

The speed of the engine is accurately controlled by a 
ball governor which acts directly upon the admission 
valves through the cut off. 

The pumps (one to each engine) are of the bucket 
and plunger construction, known as the ‘*‘ Thames Dit- 
ton;” they are fitted with double beat valves of brass, 
of which there are seven in each for suction, and four 
for delivery, (in addition to the bucket valve) by which 
an unusually large water way is secured, 

All parts of the engines and pumps are carried by 
heavy bedplates, which are securely bolted to massive 
piers of brick masonry, capped with immense granite 
blocks, which form the base for the engine beds. 

The main framing consists of eight hollow columns 
of great strength, which support the head-stocks to 
which the beam pedestals are secured. The feet of 
the columns are stepped into recesses in the bedplates, 
and each pair are braced near the middle of their 
length by heavy girders. There are also cross gir- 
ders between the headstocks at the top and between 
the column girders abreast the tops of the cylinders. 

The crosshead guides are braced from the headstocks 
by swivel frames which accommodate the expansion of 
the cylinders ; they also carry the beam galleries. 

The general appearance of the engines is massive 
and imposing, giving an impression of strength and 
solidity, with a judicious disposition of material. 

The principal dimensions are as follows: 


Diameter of high pressure cylinders. ...... 18 inches 
” low ” Ot Sievwkews 38 . 
. working barrel of pumps...... 26% “. 
- pump plungers..........++.. my “* 
- hy Wheel, os.. cv esscawisice ts 30 feet. 
a ery ee eee. 54. inches. 
: BIT PUMPS..ceeesecceesceees 15 Ps 
' main journals............... 14 - 
re main shaft on body.......... 16 ss 
" double beat valves out side,....15% “ 
= ‘st * -foede. o... 2% * 
Length of stroke of steam and water pistons 8 feet. 
- cranks between centres...... 4 feet. 
- between end centres of beams... 16 “ 
- of stroke in air pumps.......... 28 inches. 
* bedplates over all..........- 33 ft. 75 in. 
= engines A igeiex dearer 42 “ 65% in. 
Width of * Gees ceed oS a 
“ each bedplate, extreme....... 9 “10% “ 
Distance vertically from top of beams to 
bottom of = bbws bv elWe en beeneNs 55 * feet. 
Approximate weight of each bedplate..... 30 tons. 
- - ? beam ....... 13 ” 
* * “pump complete 38 = 
7 “fly wheel..... sevbese 18 - 


as possible Gionesically. With passenger traffic, speed 

was of yet greater and of increasing importance. If it 

proved possible to further shorten all voyages, econom- 

ically, by even some small portion of their present dur- 

ation, by improvements in the forms of vessels, as well 

as by improvements in their propelling machinery, 

it followed that more voyages could be made, and thus 

more profit earned in a given time; and also that fewer 

ships of a similar size would be needed for similar work 

than now. As already pvinted out, there was a large 

fund ready, out of which to provide the necessary in. 

provements for effecting these savings, and a sufficient 

promise of profit to induce attempts at driving im- 

proved cargo steamers in future at somewhat higher 
velocities than the 8 knots per hour, which now seemed 

the economical limit of speed for such vessels—for the 

quickest ships would naturally be preferred. Such in- 
creased speeds would probably be gained chiefly by im- 
proving the forms of ships, since improved shape meant 
decreased resistance of the water to the vessel, and a 
consequent saving of power and fuel, with increased 

space for profitable cargo; whereas increasing speed by 

increasing power usually meant more fuel consumed, 
and thus less space for cargo. And even where, owing 

to finer lines, space for cargo might be somewhat di- 
mihished, yet this would not necessarily cause loss of 
profit, as it would be fully compensated by the saving 
of power and fuel, and by the advantages which in- 

creased speed brought with it. With finer lined ships, 
coarser pitches of screws might be used; and though 
speed was always limited by increased resistance, yet a 
somewhat larger, if finer-lined ship, might be driven at 

the same speed as a smaller but worse-formed ship, by 
an equal amount of power. Or if the displacement 
were the same in both types, then a higher speed might 
be attained by the better shaped ship, if it had equal 
power; or an equal speed attained by it with less pow- 
erand fuel. The value of Mr. Scott Russell’s wave 
lines seemed even now to be hardly enough appreciated 
and used in cargo steamers. By the use of steel it was 
now possible, in addition to using finer lines, to effect 
a farther economy by the reduction in weight of hull, 
enabing an increased cargo to be carried safely. Also 
any future saving of power now lost from waste of fuel, 
or too low pressure of steam, or through the excessive 
friction of some parts and the arresting and reversing 
the momentum of other parts of the machinery, besides 
any saving of waste in the propeller, would all tend, in 
well-shaped ships, to increased speed, at present imprac- 
ticable or unremunerative in the existing types of ves- 
sels. Hardly any mention has been made of the many 
experiments tried in late years with varied types of ships ; 
such as those of Mr. Winan’s with regard to cigar- 
shaped ships; nor of the experiments of Dr. Collis 
Browne with ship models having long submerged ends, 
sinilar to those used by Mr. Reed in the “ Bessemer” 
Channel steamer originally, and also as rams in war- 
ships. Neitner was much allusion made to Mr. Grit- 
fith’s experiments with screw propellers working. in 
tubes, open at their ends only, through or beneath a 
ship lengthways; nor to the water-jet system of pro- 
pulsion—though all these would seem to deserve further 
trial and notice. The sucessful use of auxiliary power 
in connection with sail power in the Royal Navy had 
not been mentioned, nor the attempts a year or two 
since to utilize the rolling and pitching motions of sail- 
ing vessels as a source of power by compressing air, 
which was to be stored up for use in calms. The prac- 
ticability of such eco omical expedients seemed worth 
discussing. Another matter not mentioned was the use 
of Mr. Penn’s wood bearings for screw shafts, which, 
lubricated by water only, reduced the friction of those 
heavy and quickmoving parts of marine engines, which 
seemed almost unavoidable in full-powered steamers. 
Such an application of a current of water to keep down 
any frictional heating seemed specially suitable to the 
hollow steel shafts now coming into use, which could 
thus be cooled both from their insides and outsides. 
There would seem to be great difficulty as to wiat use 
to make in future of old-fashioned, though not worn-out 
steam ships and machinery, which had become both 
uneconumical to work, and difficult to dispose of. It 
often neither paid to alter them, nor to break them up 
as old metal, although this was usually their unsatis- 
factory ending. Some of these old skips, with machin- 
ery removed, might perhaps be used with advantage as 
floating barracks, ‘or as sailors’ homes and training 
ships in sheltered ports or rivers. 

Mr. W. H. WHITE, Assistant Constructor of ihe 
Navy, remarked, through the Secretary, that the Au- 
thor had evidently approached the question more from 
the side of the marine engineer and shipowner than 
from that of the naval architect; and this fact affected 
both his observations on the past progress of steam 
shipping and its possible future. For example, in his 
remarks <n the advantages of iron hulls, he said: “It 
has been possible to construct vessels of much greater 
displacement, in proportion to the power required for 
propelling them, than can bedone in wood ;” which was, 
to say the least, an incomplete statement of the ques- 
tion. It was quite true that with iron hulls vessels had 
been built of greater speed, size, length, and proportion 
of length to breadth, than would have been possible 
with wooden ships; and it was an axiom in steamship 
construction that increase im size led to an economy of 
steam power, that economy g measured by the ratio 
of the expenditure of power to the commercially remun- 
erative carrying power. Approximately, the conditions 
of practice for similar ships were that the expenditure 


Appproximate weight of shaft and cranks. .10 * 
" “both engines complete 310 er 

The capacity of each engine is two hundred thous- 
and gallons per hour, at a speed of sixteen revolutions 
per minute. 

The piston rods, cross heads, plunger rods, beam 
centres and crank pins are all of steel. The cranks and 
shaft are of wrought iron. All journals are made ex- 
tra large, and such parts of the valve gear as are liable 
to much wear are made of steel and hardened. 

The workmanship and materials throughout are of 
the very best character. 

The boilers, two in number, are of the fire- box tubu- 
lar variety, each containing two furnaces with grates 
five (5) feet long by two feet ten and one-half (2-104) 
inches wide. There are eighty tubes of three (3) inch- 
es outside diameter, and (10) ten feet long in each 
boiler, and one steam drum twenty-four (24) inches 
diameter and twelve (12-6) feet six inches long for both 
boilers. 

Length of boilers over all, 25 feet 534 inches. 

Diameter of boilers outside of shell, 5 feet 3 inches. 

The shell and furnaces throughout are constructed 
of Bay State steel, and double riveted on all horizontal 
seams, giving ample strength for a working pressure 
of ninety (go) pounds per square inch. 

The boilers were designed by Mr. Leavitt, and con- 
structed by H. S. Robinson, at the Robinson Boiler 
Works, East Boston. 

The following details of the duty trial of the above 
Engines is taken from the report of Messrs. Wm. E. 
Worthen, J. C. Hoadley and Jos. P. Davis, the experts 
engaged for that purpose : 

Capacity.—From 2 A. M. to 12 midnight, May 2d, 1876 
22 hours, there were delivered into the reservoir, as 
measured by the wier observations taken at intervals of 
not more than five minutes, 4,527,340 gallons. 

or 2,057,881 gallons for each ten hours. 
Revolutions, 16.25 per minute; boiler-pressure, 90 
unds, 

From 3 A. M., May 3d, to 2 P.M., May 4th, 35 hours, 
the delivery into the reservoir, measured as before, was 
7,261,209 gallons. 

or 2,074,681 gallons for each ten hours. 
Revolutions, 16.29; boiler pressure 8y pounds. 
The contract is for 
2,000,000 gallons in ten hours for each engine, 
with a speed of 16 revolutions per minute, and a steam 
pressure in boiler of go pounds per square inch. 

Duty.— The lift, as determined by the terms of the 
contract, was in the twenty-two hours’ test of May 2d, 
75.96 pounds, or 75.96 X 2.31 = 175.47 feet. 

The amount of water delivered at the reservoir was, 
as above stated, 4,527,340 gallons. The weight of a 
gallon ot water, from the specific gravities taken by Mr. 
Hasenclever, we estimate at 8.38 pounds, 4,527,340 
gallons -+- 5 per cent., as per terms of contract = 4,- 
753.797 X 8.38 pounds.= 39,836,064 pounds. 

he coal consumed during the time, 7,266 pounds ; 


175-47 X 39836064 _ 962,019 pounds feet 
7,266 
for the duty of one pound of coal. 

In the thirty-five hours’ test of May 3d and 4th, the 
lift was 75.79 pounds = 175.07 feet. 

The amount delivered at the reservoir was 7,261,209 
gallons, aud plus 5 per cent. =,7,624,269 gallons, or 
63,891,374 pounds. 

The coal consumed during the time 11,630 pounds : 

175-07 X 63.891,374 — 96, 
11,630 
for the duty of one pound of coal. 

The duty to be obtained by the contract must be 
equal to 95,000,000 pounds lifted one foot high for 
100 pounds of coal consumed in the boiler furnaces. 
Both results above are in excess of the requirements. 
The average of the two, or fifty-seven hours, 96,186,- 
979 pounds lifted one foot high by too pounds of coal. 

(To be continued.) 
st eel 
REVIEW OF THE PROGRESS OF STEAM 
SHIPPING DURING THE LAST QUARTER 


OF A CENTURY.* 
BY ALFRED HOLT, M. INST. C. E. 


Continued from page 277. 


Mr. W. SHUTE remarked, through the Secretary, that 
in his opinion the great importance of form in ships, 
with regard to their profitable employment, had been 
hardly sufficiently recognized, either by the Author of the 
Paper, or in the discussion; and that no allusion had 
been made“to several other matters of importance con- 
nected with this subject. The total value of cargoes 
at any time at sea must now be hundreds of millions 
sterling ; and the interest on this vast sum, amounting 
to tens of thousands of pounds per day, must be a loss 
to somebody, so long as the principal lay idle unneces- 
sarily. Even though the merchant or shipper might 
trade, or speculate, meanwhile with money borrowed on 
security of these cargoes to arrive, nevertheless there 
must be certain saving, to the many parties interested, 
by bringing all cargoes to their market port as quickly 


*¥From Proceedi of the Institution of Ciyil Engineers, 
London, Eng. oo 
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of engine varied about as the two-thirds power 
of the dis’ ent, whereas the weight of hull and the 
carrying power varied nearly as the displacement: the 
speed in this comparison was supposed to be constant 
for all the similar ships compared. This rough state- 
ment would serve his present purpose, although it re- 
quired several important corrections to make it conform 
accurately to the true general law of comparison. Take, 
or example two cases from actual ships, one of 1,830 tons 
displacement, the other of 3,660 tons; each steaming 
nearly 13 knots: in the larger ship 2,400 HP. were re- 
quired, in the smaller 1,600 HP. were expended. The 
larger ship had a cargo-carrying power of about 1,400 
tons for a certain voyage, the smaller of about 600 tons 
for the same voyage. In other words, the increase in the 
size of the ship doubled the carrying power, but was ac- 
companied by an addition of only 50 per cent. to the HP. 
Within certain limits, this economy of power was as 
realizable with wooden hulls as with iron; but the re- 
sult depending on the difference between the two mate- 
rials was that the process of enlargement could be safely 
carried farther with iron than with wood. With this 
enlargement, also, the iron ship could be made longer 
and finer than the wood, the resistance being diminished 
by the alteration of form, quite independently of abso- 
lute dimensions. Possibly this was the Author's mean- 
ing, but it was by no means clearly expressed. 

Nor did he make any allusion to the fact that, in pro- 
portion to the displacement, the weight of hull was less in 
iron than in wooden ships, the carrying power being, of 
course, greater. Take two ships of equal size and iden- 
tical form: give one a wooden hull and the other an 
iron hull, and the latter would be lighter than the other 
by about 10 per cent. of the entire displacement. In 
other words, as merchant ships were usually built, the 
iron-hulled ship would have a carrying power (excluding 
hull) of aLout 67 per cent. of the displacement, and the 
wooden ship of only about 57 per cent. For equal 
speeds, steaming capabilities, and coal endurance, equal 
weights of machinery and coals would have to be taken 
in both cases; hence 10 per cent. of the displacement 
would be added to the remunerative cargo-carrying 

wer by using iron, even in cases where the’ wooden 

ull might give sufficient strength. These facts were, 
he knew, well recognized by shipbuilders, but the Au- 
thor confused them in a general statement, whereas it 
was necessary to distinguish between the effect of form, 
size, structural combinations, and the material of which 
the hull was built. 

Had the Author named these separately, he could 
scarcely have failed to make reference to the probable 
effects upon steam navigation of the displacement of 
iron by steel hulls. This change was now very near, 
and it must largely influence the economical aspects of 
ocean steaming. For example, it was no exaggeration 
to suppose that a steel ship equal in strength to an iron 
ship could be built at least 20 or 2¢ per cent. lighter 
than the iron ship; that was to say, whereas in the iron 
ship about one-third of the total displacement would 
be required for hull, in the steel ship one-fourth would 
suffice, and the steel ship would gain upon the iron 
nearly as much as the latter would gain upon the wood. 
Hence there was every reason to hope that the Austra- 
lian service and other long voyages would, by the use 
of steel hulls; be made commercially remunerative, even 
if there should be no further improvement in marine 
engines — which was a very improbable suppositicn. 
The iron ships at present running to Australia burned, 
say, about 1,600 to 2,000 tons of coal on the voyage out, 
in order to carry about 1,200 or 1,500 tons of dead- 
weight cargo; if steel hulls were used the dead-weight 
cargo might at once be enlarged by about 400 tons, 
without loss of speed or lengthening the time of the 
passage. To effect a corresponding saving by means 
of economical consumption of fuel would need the aver- 
age rate to be lowered from 2% lbs. per indicator HP. 
per hour to about 13 Ib., or about 20 to 25 per cent. 
The Author despaired—perhaps unwisely—of doing 
more than reducing the rate of coal consumption 20 per 
cent. in the next twenty-five years; here he would find 
in the use of steel hulls an equivalent saving at once 
presented to him for the very longest voyages that had 
to be undertaken, where the economy of fuel was of the 
utmost importance. On shorter voyages the compara- 
tive gain by using steel hulls would be even more valu- 
able. For example, a first class Atlantic steamer of 9,- 
000 to 10,000 tons displacement would burn, say, 800 
tons of coal with her present compound engines between 
New York and Queenstown. A saving of 20 per cent. 
on the rate of coal consumption would add 160 tons to 
the dead-weight carrying capacity; the use of a steel 
hull would add adout 700 or 800 tons—five times as 
great as the former addition. 

Lastly, he must draw attention to the fact that the 
Author took no account of possible savings in the 
weights of marine engines in proportion to their power. 
This was a serious omission ; for there was every rea- 
son to expect that what had been done on a small scale 
by Mr. Thornycroft and others might be repeated on a 
larger scale. There surely could be no essential reason 
why, for engines up to say 400 HP., it was possible to 
get t HP. for about % cwt., whereas for ordinary en- 
gines the weight per HP. ranged from 3 to 4 cwt. Of 
course there were great difficulties in the way of passing 
from the launch type of engine, with its enor- 
mously rapid piston speed, to the engine suitable for 
driving the screw of a large ship; but he could see no 
Treason why some at least, could not be made 
in the direction of lightening marine engines without 


If so, the entire yield of steam, at its utmost, must at 
that could be saved on engines, hull, or coal consump- | once pass through the safety valves. Any way it would 
tion, of course could be used up either in building | be highly imprudent to provide valves of less capacity. 
smaller ships for a certain work, or in getting greater | The steamboat boiler, be it observed, being able to dim- 
profits out of ships of a certain size and speed. inish its production as quickly and completely, if not 

These criticisms on the Author’s interesting Paper as automatically, as the locomotive by opening doors 
were not made in any unfriendly spirit, but simply to| and closing dampers. Besides, steamboats had easing 
indicate points of omission, which when taken into con- | gear which was never fitted to locomotives. His de- 
sideration rendered it not unreasonable to anticipate | duction from the whole matter was that locomotive 
continued progress in steam shipping. practice warranted a large diminution of area from the 

Mr. HOLT replied, through the Secretary, to written | Board’s rule. He entirely denied that any recommend- 

observations made through the same medium, that sev- | ation of his involved risk to human life; all were well 
eral gentlemen founded exception to his statements as | within the bounds set by the safest practice outside the 
to the present consumption of fuel and his outlook for | Board of Trade, and he would be pleased to have more 
the future, on the fact that higher pressures of steam | detailed argument on the subject than was possible in 
had already been used and were in practice, producing | the proceedings of this Institution. 
power for less coal than he had named. Notably, Mr. (To be continued.) 
Perkin’s interesting system had been referred to, and 
there were othersalso. But his intention had been to set 
forth, as far as he was able, the broad facts of the pre- 
sent position of steamers as presented to the eye of the 
non-scientific shipowner, or as accepted by the ordinary 
“laity.” He was well aware that greater economies 
than those mentioned by him had been obtained, and 
he had been privy to some of the instances, and had, in 
fact, instances in his own vessels; but the class of ma- 
chinery giving these results had not yet met with gen- 
eral acceptance, and might still not unjustly be describ- 
ed as in the experimental condition. In his statement 
of consumption of fuel, he invariably debited the engines 
with all the coals used in the ship, though aware that 
the galley and donkey boiler made away with some, and 
that coals taken abroad were generally of bad quality 
and deficient in weight. He felt that the best way to 
meet the statement. “ that there was not even a specula- 
tive probability of the single cylinder ever forcing aside 
the compound form,” was to say that the combat be- 
tween the two for superiority would probably, by the 
rough and ready shipowner, not be decided on the 
ground of coal consumption alone (though on that 
ground the experience of pumping engines was in favor 
of the single cylinder), but on the ground of lightness, 
durability, and simplicity, qualities which he thought 
would be considered almost as important as economy in 
the future, and were probably pussessed in a superior 
degree by the single cylinder engine. 

He regretted to have to recur to differences of opinion 
with the Board of Trade, but he could not leave un- 
noticed two points in Mr. Samson's statement of their 
case. One had reference to an effort made by him 
years ago to induce the B ard to view the strength of 
the shell of a cylindrical boiler as a whole, attributing, 
when the joints were broken and the plates not too 
wide, a certain amount of support to the joint in one 
ring of a boiler to the fact of its lying in line with solid 
plates in the two adjacent rings. He thought it could 
hardly need proot that his contention contained a mea- 
sure of truth; he would put a case on the old rule that 
“ principles are best tested by their extremes.” Suppose 
a boiler of, say 3-inch plates, had one cylindrica) ring 
2 inches wide and no rivets in its joint, but lying be- 
tween two ordinary rings, would that boiler possess no 
strength? According to the Board of Trade rules it 
would not, whereas, in reality, i® strength would hard- 
ly be affected. He still held the opinion that, to view a 
cylindrical shell as a whole was the truest way of arriv- 
ing at its strength, and that to judge of it merely by the 
strength of one joint was unfair. This was evidently 
not the case where the strength of a chain was that of 
its weakest link. The other point was where Mr.Sam- 
son said, “‘had Mr. Holt’s advice been taken in the 
matter of safety valve area and boiler construction the 
lives of many men would have been placed in imminent 
danger.” With his advice on boiler construction he 
had already dealt. The only advice he could recollect 
having given on safety-valve area was when he sug- 
gested in 1871 the following rule. “‘To ascertain the 
square inches of safety-valve area. Multiply the grate- 
bar surface in square feet by a fraction, whose denom- 
inator is the proposed pressure in Ibs. on the square 
inch, and whose numerator is always 18, but the area 
never to be required to exceed % square inch to the 
foot of grate bar.” If Mr. Samson doubted the suffi- 
ciency of that rule, he would be happy to make the ex- 

riment, bearing the cost if unsuccessful, if only the 

oard would adopt it if successful. His own opininn, 
much strengthened since 1871, was that it erred on the 
side of giving unnecessary area. On the subject of 
safety valve areas he would try to draw a parallel with 
locomotive practice, because nv one could doubt the 
efficiency and sufficiency of their valves. He had paid 
close attention to this somewhat difficult comparison, 
and he would give the results. A locomotive would, 
with about 17 square feet of grate bar, if kept at full 
stretch burn about 14 tons of coals in a day, and there 
was reason to believe evaporated about 1-roth less wa- 
ter than an average marine boiler in proportion to the 
coal burnt. Therefore the quantity of steam produced 
by its boiler was about equal to that produced by a 
marine boiler having about 96 square feet of grate 
bar. The locomotive had about 14 square inches of 
safety valve, and the marine boiler would be required 
by the Board of Trade to have 48. It was argued, 
however, that the cessation of the steam blast dimin- 
ished the production of steam and warranted small 
safety valves. But would this argument hold water? 
Was it not a constant occurrence that a locomotive 
urged to its utmost was nevertheless blowing off steam 
strongly, and in these circumstances liable to stoppage ? 


rendering them wanting in durability or efficiency. All 
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PARIS EXHIBITION. 





[From our Special Correspondent. } 
164 QUEEN VicToria St., Lonpon E. C. } 
August 20th, 1878. § 

It will be impossible to do more than convey some 
idea of what is to be found in the French Departments, 
as the exhibitors are invariably represented simply by a 
workman whose vocabulary consists of the three words, 
“c'est défendu,” which he repeats in a parrot-like fash- 
ion immediately one commences to take dimensions or 
make sketches. Had time permitted of my going to 
the head-quarters of the various firms, in all probability 
every detail would have been supplied. Entering the 
French Machinery Gallery, from the Trocadéro end of 
the main building, we find ourselves amoug sewing ma- 
chines of every description and perceive the sugar ma- 
ehinery of Messrs. Cail & Co., Saville Sons, & Co., 
Lecomte and Villette, The company of Fives-Lilles 
and Carion-Delmotte, towering above its surroundings. 

In the vicinity will be found the engines driving th 
shatting and supplying the power to work the machine 
at this end of the hall. One is by Sautres and Averly, 
with valves of the Sulzer pattern, which will repay in- 
spection, the other is by Caparéde & Cie. In the case 
of the Sautres & Averly engine, the usual belts are dis- 
pensed with and rope gearing substituted, which is a 
move in the right direction, as the pulleys being grooved, 
a much greater grip is obtained for a given amount of 
tension, and in the event of a rope breaking it is not 
necessary to stop the engines. The French seem to 
appreciate rope gearing, as it is to be found in connec- 
tion with many engines dispersed throughout the 
building. 

Leaving these engines the genuine sight-seer will be 
much interested with the machines, for striking medals 
and maoufacturing various knick-nacks, and the Engi- 
neer will find the details of the engines by Duvergier of 
Lyons, and Olry and Granddemana well worthy of his 
study. Close by will be found several descriptions of 
machines for the manufacture of bricks and tiles ex- 
hibited by Boulet Fréres, of Paris and others, but there 
is little new and nothing sufficiently remarkable to de- 
serve special notice. Here we come to the woodwork- 
ing machinery referred to in a previous letter, and two 
engines by E. Boyer, of Lille, driving the shafting, work- 
ing the various machines (dy ropes). One is a beam 
engine of 45 horse power, nominal, of ordinary design, 
the other is a somewhat large engine of the horizontal 
type; in both instances the cut-off of the valves is regu- 
lated by the governor. The stuffing boxes are of a 
rather primitive nature being put in with a screw 
thread, as is done by most apprentices when making 
model engines. In the vicinity of these engines will be 
found some interesting stone dressing machinery by 
Roger Fils & Co., of a la Ferté-sous-Jouarre (Seine et 
Marne), constructed on a similar principle to that of a 
wood-planing machine, the revolving cutters being re- 
placed by diamonds, which have long been found to 
answer admirably in boring operations. We must here 
stop some time to study and admire the machine tools, 
which, although copied in many instances from those of 
English manufacture, are yet a credit to the firms 
which produce them and to France. Messrs. Varrell, 
Elwell and Middleton, of Paris, lead both for design 
and workmanship with lathes, drilling, and planing ma- 
chines of the largest description. Monsieur Bouhey, 
likewise of Paris, has a large assortment of excellent 
machinery, their angle iron shearing machine is worthy 
of inspection, and their large drilling machine is an ex- 
ceptionally good piece of work. They, as well as the 
Companie de Five-Lille, exhibit some well-put-toget her 
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machines for manipulating various descriptions of cut- 
ters for the purpose of dressing surfaces such as those 
generally found on the top of a locomotive axle box or 
plumber block. The drill moves vertically, and the CincINNATI, O., Aug. 28, 1878. 
table is placed on slides upon which it moves both longi- | ». 4 

DITOR ENGINEERING NEws. 


tudinally and transversely ; it is also free to revolve 80] Sir: The following extract from a private letter 
that itis capable of performing the most intricate work. | from an Engineer in East Tennessee, may be interest- 
Messrs. Lebrun & Derly of Albert (Somme) have sev-| ing to some of your readers, as showing the advanced 
eral lathes, planing, and other machines of fair construc- method of building railroads. Vans See 
tia and OERIROENIG. FOS SEND EN AOE Sere “TI recently made a trip into North Carolan in the 
machines in which the too] may be set to work at any interest of y . to tm, the condition, etc., of the 
angle. Almost every description of machine tool and | railroads approaching Asheville from the South and 
of every size and shape will be found exhibited ; but| East. The W.N, C. R.R., displays some very re- 
those firms which have Leen mentiored cary off the Sines chesecaueea cous haeeirecinaaene 
o . e ° 
palm, notably the first two mentioned, whose machines | Some of the curves return almost on each other. At 
one might take for English manufacture of the best de-| one place the track crosses the same culvert twice, at 
scription. The shafting of this portion of the hall is — 08 —— —— —— the rink _— 
: ; ee . ‘ reaches the cut for the lower. And at several places 
driven by two engines by Boudier Fréres of Rouen, the tracks were very close to each other. For several 
miles you could stand almost anywhere and be able to 
other of the horizontal type. I am much pressed for | see across ¢hree tracks. They had about five hundred 
time so must put oft our walk through the remainder of | Convicts on this work a me i eee 
: . ; ~G : — Six or seven in number,— making trestles, taking out 
this hall until another day. gS C, GRAHAM SMITH. slides, and taking out cuts —three over one hundred 
Pee or ot feet deep,—etc. And not an Engineer on the work. 
UR QUERY Box. They had a steam drill, saw-mill, and nitro-glycerine 
—— — ——_—__—___—___—— works ; but no Engineer, o profile, no map, or record 
1. I wish to supply a house with water from a spring. | Of any kind of pao os oi very 7 
: . ae : lect memory of the Superintendent and men. ey 
by means of a Lydraulic ram, Spring wil supply 4% used to have an Engineer, but while he was there he 
gallons a minute, with a fall of 7 feet. What quantity | drank a good deal, and was afraid to go into the tun- 
will be delivered in the house at a point 20 feet above| nels. They put through a curved tunnel four hundred 
the spring ? feet long. The headings (and bottom) met one hundred 
Ans.—The water, then, must be lifted 27 feet. With oo from one — a were fen err egs = oe but 
a well-constructed and well-proportioned ram, about 3 : ae -_ — a aah P< ft nn 
quarts per minute may be relied on. Make the length =e ee ele old - ahende a es rom 
of the supply pipe not less than 6 times the fall. and —. soak ote hi ape ae id . are . 
2. Will not the corrections for refraction and curva ee eee eee ike aie 
. ‘ - | answer to questions, and not because he thought it any- 
ture of earth, in leveling, differ with the time of day? | thing remarkable. He had been working in the tunnel 
Ans.—The correction for curvature is practically con- | Several months.” 
stant in any ordinary field work. The correction for --— 
refraction is inconstant and practically indeterminate. 
Humidity, temperature, height, etc., are the disturbing | paitor EncingeRING News: Boston, Aug. 26, 1878. 
elements, producing extremely variable effects. One- Sir: I li with et 4 th 
sixth of the correction for curvaturé is usually assumed a f . ofall yma th eee og rae hia 
as the correction (in feet) for curvature and refraction= | CCOTG OF Famiall Guring the Ars! nine Cavs © oo 
A (dist. in miles)*. (Rankine.) month, as recorded by the gauges kept at the different 


: : : stations on our works: 
No correction need be made if the instrnment be set 





RAILROAD BUILDING IN NORTH CAROLINA. 





both are compound engines, one a beam engine, the 





. . . sc. * . 
midway between the points whose heights are to be as- hn tke be det gti.g| $] § 
certained. S\% 15 | 8 5 (2 Be lsSiae 4 3 
3. What is a ‘* Miner's Inch ?” August. £265 sla. 3 J 38 eeig=lo |e 
; : a a 2/2 .|2= ; 
Ans.—It is a unit of measurement adopted by the dif- os gif Be a 2 mit eiGS|oa F212 2 
ferent ditch companies on the Pacific Slope, as a basis oO} 8] &| 8] 8) X\igmie as is 
upon which miners pay for water supplied to them. en nse peice eae er 
It is generally assumed as the quantity of water that 1st 0.08 
flows, per minute, through an orifice 1° square under a i. +38 rer 
head of 6°, measured from the upper side of the orifice ; ah. 0.44|0.68|1.07 aoe 1. 14]1.44.0.45|0.3210.53 
though it differs with different companies. sth. BY 
4. Which is the more economical, a gas or air engine, a. ie tink: ik otk Fares 5 ee ah. 
or a steam engine? Sth. knibeae —. #8 
Ans. —Prof. Fritz, of Zurich, commenting on experi-| oth. —_|1.04/0.8s|2.41| 2.82 }o.08}1.44 


ments made at the Vienna Exhibition, says: “ Although 
the work of high pressure steam engines is less than | Tt!s. |5.60/4.18/5.19) 5.33 ere 5-74)7.53/6- 
that of gas or air engines, the cost of fuel for the latter 

still exceeds that for steam engines from 2.5 to 5 times. 
* * * * Which explains the fact, that, notwith- 
standing the many advantages of air and gas engines, 
they are not able to replace the ordinary high pressure 
steam engine.”—( Zechknologist, Oct. 1876.) 





The above amounts all fell in showers, most of 
which were of short duration, and were accompanied 
by thunder and lightning. 

The amount of the rainfall during the shower of 
August 6th, is, as far as I am aware, unprecedented 
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for any of time, in this vicinity. At the Mystic 
Pumping Station, 3.33 inches fell in one hour and 
thirty minutes, and a gauge at Waltham, kept by the 
Boston Manufacturing Co., recorded 5.06 inches in the 
same time. 

The showers were of a very local character, as wil] 
be noticed by a comparison of the amounts and a ref- 
erence to the general plan of the Boston Water Works 
published with ENGINEERING NEws of March aist, 
1878. Yours truly, 

DEXTER BRACKETT, Ass't, Eng’. 





LEADVILLE, LAKE Co., CoL., Aug. 20. 1878. 
Editor ENGiNEFRING NEws: 

Sir: Last week’s issue of your valuable journal has 
just reached me here in the mountain fastnesses, and 
the pleasure and profit which I derive from perusing it 
impel me to tell you what an improvement is apparent 
in at, the plate from ‘* Humber’s Water Supply ” is in- 
deed a pretty piece of work, and I am sure all of your 
subscribers will appreciate it. In the News of date 
August 8th, I noticed a short item in regard to this 
flourishing camp, and as that scarcely did us justice I 
thought you might find space for a little more extended 
note of our present activity and future prospects. 

Leadville has a most favorable situation for its long 
continuance as a centre of supplies as well as a market 
for a very large surrounding area, This control will 
be assured as soon as the camp has railroad connec- 
tions, and it is almost certain that one railroad if not 
two will reach us by the way of the Grand Canon of the 
Arkansas inside of a year. So we may count on a per- 
manent town, not a mining camp for a few years. 

But to ‘‘Carbonates.” ‘The fact that the area over 
which this wonderful ore is distributed is daily increased 
by new “strikes” is a great encouragement to the dis- 
trict. It has been found as far south as the Chalk 
Creek district, some fifty miles, ana to the north about 
fifteen miles. 

The large extent of country which seems to be en- 
tirely underlaid by this gigantic ded of ore, is sufficient 
guarantee to men of large capital and experience in 
mining, to invest their money in Smelters, Reduction, 
and Sampling Works. Probably the most thoroughly 
developed and most systematically worked mine is the 
“Iron” owned by Wm. H. Stevens, of Detroit, and 
Leiter, of Chicago. Other large producers, are the 
‘* Carbonate” owned by Hallock & Cooper; the ‘* New 
Discovery,” the property of the “ Argentine Mining 
Co.,” and also that of the ‘“‘Adlaide Co.,” and the claims 
of Long & Derry. One of the most promising of the 
late developments is the ‘*‘ Duncan,” which has had 
several Mill Runs of from 275 to 315 oz. per ton silver. 
The richness of the ore in many cases is due to the 
presence of “chloride of silver,” “ Cerargyrite” which 
is found as a scale on the Iron stone and upon the 
hard carbonate, and also in the sand, into which it has 
been washed. This common yellow dirt needs a 
careful examination, as often a most unpromising speci- 
men assays very high. 

The activity in mining insures the business prosperity 
of the town, and every branch of trade is well represent- 
ed. Prices are high in nearly every line, though gro- 
ceries are cheap considering the expense of freighting 
goods from Denver and Colorado Springs here. 

Building continues with a rush, and every descrip- 
tion may be seen in process of construction, from the 
humble log cabin, whose builder meantime ‘‘ puts up” 
in a tent, to the brick post-office now almost com- 
pleted. It is a matter of general remark by strangers, 
that there is a much better class of buildings than 
would usually be expected of a mountain town a year 
old. The population must be nearly if not quite * six 
thousand,” and though there will be some diminution 
this winter, there is not nearly so large a floating popu- 
lation as many suppose. A great many prospectors 
will find employment at the smelters and the larger 
mines, where a considerable number of men are needed. 
Wages are not high here, $3 per day is the best paid 
for miners, and $2.50 to $3 per day in the smelters. 

The town is most beautifully situated in a sort of 
natural park in California Gulch, which is tributary to 
the Arkansas. On the west is the main range of the 
Rocky Mountains, the backbone of the continent, and 
on the east the Park Range separating us from the 
South Park. 

The cool nights are usually somewhat novel and in- 
convenient to new comers, but when one has become 
acclimated there is certainly no healthier location in the 
state. 

Hoping that you may find the above, or any part of 
it, worth giving to the world for the better information 
of the east regarding the newest and most promising 
mining camp in Colorado. I am, 

Yours very respectfully, 
FRANK L. SIZER. 





WATER Works Co. t 
NEw ALBANY IND., Aug. 26, 1878. 
Editor ENGINEERING News. 

Str: In your last paper I read an account of boys 
bathing in our Reservoir. This is a mistake; we have a 
watchman living there, and no one is allowed to go in 
without a ticket from the prgper authority, and no man 
or boy would ever dare to go in it. 

Some time ago I had taken the heights and distances 
of streams of water as per table, using chain and tran- 
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sit with side grates to it.—we have reservoir pressure. 

I send you copies of same, as requested by one of 

correspondents. The 1 nozzle did not give as 

solid a stream as it ought to have been. The tables 

ive the throw of the last drop of water in a stream, 

the solid stream being from 5 to 15 feet less. The 
nozzles wete all ring nozzles 214" rubber hose. 

Extreme heights and distances of stream of water 
through 1° and 14" nozzles and different lengths of 
hose 244" diameter 74 Ibs. pressure on plug no hose at- 
tached. 


Through 1 inch nozzles. Through 1X inch nozzles. 
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100 feet of 134 inch nozzle = 126 horizontal distance 
83’ high 72.5 pressure. 

50 feet of 1% inch nozzle = 150 horizontal distance. 
141 high 65-70 pressure. 

2 leads of 100’ of hose 1" nozzle = 154 horizontal 
distance, 118’ high. 

It took one minute to pass the water through 1000’ 
of 234" hose. 

Extreme height and distance of water through 1° and 
1%" nozzle and different length of hose. Eighty-two 
pounds pressure at plug, no hose on. 





THROUGH A 13-INCH NOZZLE, THROUGH A 14%-INCH NOZZLE, 
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100 feet of 14 inch nozzle=136 feet horiz., and 86.8 
vertical, 72 Ibs. 

I commenced with 1000 feet, and took off the leads 
of hose as needed. The weather being favorable first, 
turned windy and cloudy, and first part of list is not 
what it might be. 

The extreme heights and distances of water through 
I-inch nozzle and different lengths of hose, valve not 
fully opened. 
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Hose plug. 
50 ft.| 120 [71.5 |34 Ibs. 
100 “ | 105 {65.2 |32.5 
200 “ | 105 |65.7 |32-00 
300 “ | 100 |65.0 |40.00 
400 “| 100 + |66.1 |40.0 
500 “* 94 |65.6 |42.0 
yoo“ | &5 {56.0 [42.5 
1000“ | 67 |34-4 /42.- 


This being the farthest from the reservoir, the vari- 
ation of pressure the greatest, and the variation of the 
streams the same, giving, therefore, more of a throw at 
times than it would be with regular pressure, the vari- 
ation in the pressure being 5 Ib. 

The distance where 1480 of 12",t", 6" and 4-inch pipes 
from reservoir to fire-plug. 

The reservoir is, when full, 192 feet above main level 
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ing gas for lighting London a capital of fifty-five mil- 
lions of dollars is employed, and the total gas rental is 
fifteen millions. 


A NEw bridge across the Thames, in London, is in 
contemplation. The site is just east of the Tower, 
from Irongate Stairs to Horselydown, and the plan 
adopted by the Metropolitan Board of Works is of a 
high level bridge, to be made of steel and in one span. 


In a paper read before the Society of Arts, London, 
a Mactear estimated the coal consumption of the 

ritish metropolis at over 8,000,000 tons a year. At 
I per cent. this would give 80,000 tons of sulphur, or 
245,000 tons of oil of vitrio—more than five times the 
amount given off by all the sulphuric acid works in the 
country. The yearly cousumption of coal in great 
Britain and Ireland is 114,043, 940 tons, which produces 
1,140,439 tons of sulphur, or 3,500,000 tons of oil of 
vitriol. Some idea may thus be formedof the vast 
amount of sulphuric acid gas in the atmosphere of 
thickly populated or large coal consuming districts of a 
country. 


THE coal production of China is reckoned at 3,000,- 
Ooo tons annually. The anthracite beds of Shansi re- 
present 1,000,000; the bituminous coal of that pro- 
vince, 700,000. All the eighteen provinces contain 
coal; and, although the extent of the coal fields and 
the age and quality of the coal vary, yet China may now 
be regarded as one of the first coal countries of the 
world. The area of her coal fields exceeds even that 
of North America, and with the greatest of them—that 
of Shansi—no other region can be compared in the 
union of the most fortunate conditions as regards posi- 
tion, quality and qd#antity. Along with the coal, 
brown iron ore is also found in great quantity. Witha 
yearly production of 300,000,000 tons, it is estimated 
that this extensive bed of anthracite alone could cover 
the whole present demand of the world for 2.400 years. 
But the working of the Chinese coal fields is yet so 
much in its infancy that the production at present, in 
spite of the most favorable circumstances, is only equal 
to about one-fifteenth of the coal production of Ger- 
many or the United States. 


A great work now in course of execution is the light- 
house of Armen, on a rock beyond the Isle of Sein, off 
Finisterre (Land’s End), Brittany, western France. In 
1860 acommission was first appointed to inquire into 
the possibility of constructing a lighthouse at this point, 
where the currents were so tremendous that even in the 
calmest weather they cause a very heavy sea in certain 
directions of the wind. The rock 1s of hard gneiss, from 
forty to fifty feet in length, and about twenty-five feet 
in breadth. The preliminary work was done by fisher- 
men of the Isle of Seiff, whose familiarity with these 
waters enabled them to reach the rock when no one else 
could. Their method was, when opportunity offered, 
for two of them, wearing cork belts, to get out of their 
boats and lie upon the rock, which they clutch with one 
hand, while they made holes at intervals of three feet 
with the other. Meanwhile they were covered with 
spray, and sometimes carried away to be recovered by 
a boat. In 1867 only eight hours’ work could be ac- 
complished, and fifteen holes made. Next year forty 
holes were made. In 186g9the building was begun, 
and now the tower is forty feet above the highest tides. 
It is intended to be about ninety feet above them. 


Another great engineering project in Scotland may 
be said to be following on the heels of that of the Tay 
bridge construction. Defeat and insurmountable dif- 
ficulties seem alike unknown to the engineering skill and 
daring of the present day. Indeed the general public 
seem to take all these little feats as so much to be 
thankful for, rather than to be marvelled at. They 
look on, and admire, and fully appreciate the benefits 
that their completion yields, without any undue as- 
tonishment or open-mouthed wonder. So now no one 
is surprised to hear that the Firth of Forth is to be 
bridged over, though the difficulties are if possible great- 
er than those connected with the Tay bridge construc- 
tion. Mr. Bouch, C. E. of Edinburgh, made designs 
for this work some years since, and these will substan- 
tially be adhered to, the chief alteration being the low- 
ering of the beight of the spans to 135 feet above high 
water mark, instead of 150 feet as originally intended. 
The bridge to be constructed is a two-span suspersion, 
as owing to the depth of the estuary there is no chance 
of founding any piers save on the island of Inchgarvie, 
half-way between North and South Queensferry. On 
each shore from the high ground to the water’s edge a 
series of spans will be carried on brick columns. A 
composite pier consisting of four sets of iron columns 
resting on good substantial basements will be placed 
at each side of the Firth, and immense chains, securely 


‘| fastened some distance inland, will be carried over the 


of city. Yours truly, FRANK SCHEFOLD, Supt. 
—c—_+- >> ——__—_—_—_- 
FOREIGN INTELLIGENCE. 
The Engineers calculated the centre of gravity of 


Cleopatra’s needle so nicely that when they got its iron 
jacket on and raised it by the trunnions, it balanced ex- 
actly so that one man could cause the great mass of two 
hundred tons to swing. 


Several exhibitions of gas apparatus have lately taken 
place in 
greatly 


with the object of illustrating the 
uses to which gas can be put. In mak- 





tops of these piers, and of two similar ones on the Inch- 
garvie Island. From these chains will be suspended the 
two lattice girders, each 1,600 feet in length. The 
spans are to be constructed in lengths of 150 feet, and 
separately floated out and in position. It isa 
reallv great undertaking, and it is satisfactory to-know 
that the immense capital required for its carrying out 
has been fully secured. The working drawings are to 
be prepared as soon as the alterations in the 
original design have been considered and made, and we 
hope soon to see the commencement of active opera- 


GENERAL INTELLIGENCE. _ 


Ee We solicit and are always pleased to La in these 
columns any tems of interest thai may be furnished us. 











PERSONAL. 

SAMUEL H. YoncE, U.S. Asst. Civil Engineer, has 
been appointed to take charge of the Government im- 
provement of the Missouri river, at Sioux City, Iowa, 
and has removed to that city. 


GENERAL Ws. Sooy SMITH, the Chief Engineer of 
the new railroad bridge in process of construction at 
Glasgow, Mo., while within one of the caissons, on the 
26th ult., made a mis-step resulting in a fracture of 
his collar bone. 


GAS AND WATER. 
Oskaloosa, Iowa, wants water works. 
Logansport, Ind. is dissatisfied with the contract just 
made with the gas company by the council. 
The Rochelle, Ill, water works, only a year built, 
have saved the city twice from a destructive fire. 


The question of adding a new engine to the main 
pumping works at Milwaukee, Wis., is again being agi- 
tated. 

The oldest well in the state of Lowa is at Fort Madi- 
son, and was dug in 1808 by a company of United 
States soldiers. 

The Portsmouth, O., Foundry and Machine Works 
cast a pump chamber for the Cincinnati water works 
some days ago, which weighed 10,250 pounds. 

Thomas Cunningham & Sons, of the Washington 
Pipe Works, Boston, have been awarded the contract 
for supplying 40,000, feet of pipe for the Lewiston, Me.. 
Water Works. 

The 26 driven wells at the Concord, Mass., state- 
prison have proved insufficient in furnishing water, and 
the supply will have to be increased by some other 
means. 


Over 2,000,000 gallons of water are now consumed in 
Brooklyn, N. Y., every day, more than at the same period 
last year, the daily average being over 32,000,000 
gallons. 

A joint stock company has been formed to build 
an aqueduct to supply Berthier, Quebec, with water 
from River Cuthbert. The capital stock of the con- 
cern will be $25,000. 


The Lincoln, (Neb.), Daily State Fournal says: 
“The water-witch man has struck water at the Capital 
grounds at sixty-five feet, just the depth he said he 
would reach it before he commenced work.” 


The Peet Valve Company, Boston, are now able to 
supply their customers, and the trade, with finished 
brass castings, having added a foundry to their works. 
They are running on full time, with a good share of 
orders, and with increased facilities. 


Ground was broken, at Tiffin, Ohio, on the 26th ult. 
for the new water works, previous reports thereof having 
been premature. Eighty men were given employment, 
and it was stated that the force would be largely in- 
creased as soof as the material for laying the pipe ar- 
rived. 


At Decorah, Iowa, an election has been called, to 
take place on the gth inst., to decide on the question 
of building water works. In the meantime, T. N. 
Boutelle, C. E., formerly of the Burlington, Iowa, water 
works, has been engaged, and is at work making surveys 
and preparing plans for the proposed new works. 


A despatch from Niles, Mich., under date of Aug. 27th, 
says: ‘ The council had another excited contest on the 
water works question last night. The hall was crowd- 
ed with citizens who took sides on the matter. The 
proposition of the company to sell the works as 
they now stand was finally rejected. The prevailing 
sentiment is that the city will not buy the works at any 
price.” 


The report of the Commissioner of Public Works of 
New York City shows that there is danger of a failure 
in the water supply of the city in the near future. The 
capacity of the Croton aqueduct is now scarcely equal to 
the demand, and the demand is, of course, constantly 
increasing. A second aqueduct from the Croton basin 
is reccommended ; but the cost, $12,000,000, is regard- 
ed asa serious objection. Meanwhile the commis- 
sioner suggests the utilization of the waters of Broux 
and Housatonic rivers and of Rye pond. 


Baltimore thinks of introducing an electric street 
lamp-lixhter, which, it is thought, will save enough gas 
to pay for itself ina short time. In addition to the 
pipe containing the gas, another pipe, containing the 
battery wire and compressed air, is necessary. The air 
is compressed at the central office, and being forced 
through the pipe connects the poles of the batteries in 
the various lamps, turning on the gas and at the same 
time generating an electric spark, which ignites it. The 
cost of attaching the apparatus, including the instru- 
ment, the pipe and the labor, has been computed to be 
about $40 each. 


A correspondent in the Salt Lake City Herald com- 
plains of the scarcity of water in that city, and demands 
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refusal of Comptroller Kielly to issue $500,000 called for 
by the Trustees August 1, was resumed on the 26th ult. 
It is the expectation of the Trustees that there will be 
no more interruption until the great enterprise is com- 
pleted. The necessary funds will be furnished by one 
of the banks until the courts decide upon the legality of 
the position taken by Comptroller Kelly. 






































to know, what right the city council has to use, or al- 
low to be used, the water for sprinkling side walks while 
there is not enough for the absolute necessities of irriga- 
tion ; and further says: ‘If it is conceded that lawns 
and other similar luxuries are necessary, the city will 
either have to build reservoirs to retain a supply when 
there is plenty, or it will have to establish a pumping 
station on the banks of Jordan and make water rates 
accordingly.” 


have been removed and the hill regraded, at a cost 
of $3000. 


Carbolic acid is now sprinkled in New Orleans with 
watering carts. 


The streets of Atlanta, Georgia, are cleaner than ever 
before known. 


The Des Moines, Iowa, Board of Health has ordered 
sanitary regulations to be strictly enforced in that 
city. 





MINING. 


— coal area of Illinois is estimated at 35,000 square 
miles. 


Gold digging at Plymouth, Vermont, meets with fair 
success. 


The recent inventions in electric illumination have 
stirred up those interested in coal gas, to get a better 
and cheaper light. By a process combining coal, steam 
and petroleum, an inventor in Astoria, N. Y., has suc- 
ceeded in obtaining on a practical scale, eight cubic 
feet of gas from one pound of coal, against four and 
a-half cubic feet by the old method, and the light is de- 
scribed as of a dazzling whiteness and brilliancy. This 
man claims that two-thirds of the number of retorts 
now used can be dispensed with, and consequently two- 
thirds of the labor also. The result of all this is that 
gas of a highly superior quality can be produced at 
handsomely paying rates for at least one-half what is 
now paid. 


Erie, Pa.,provides work for tramps on the chain gang 
cleaning streets, and in consequence the tramps give. 
that locality a wide berth. 


The Evening Wisconsin, of Milwaukee, says: ‘‘ Mud 
of 20 inches depth, impedes the flow of liquid filth in the 
Clinton street sewer.” Which is certainly not a very 
creditable state of affairs. 


The Nashville, Tenn., Daily American says: ‘ Mem- 
phis is naturally drained into the bayous. These ba- 
yous become dry in the summer, and the boiling sun 
generates and lets free the noxious gases which dis- 
seminate pestilence. If these bayous were converted 
into sewers Memphis would be a healthy city.” 


A committee of the Toledo, Ohio, Board of Aldermen, 
who were appointed to visit Sandusky and examine the 
operation of the steam street roller in that city, made a 
report at a meeting of the Board on the 28th ult., in fa- 
vor of the purchase by Toledo of a similar machine, the 
at and recommendation being adopted by the 

oard. 


The New York Mail says: “That the yellow fever 
does not visit places to which it is not invited by filth, bad 
drainage and other malaria breeding causes, is shown 


‘ Gold has been discovered in the vicinity of Creston, 
owa. 


The mint at Charlotte, N.C., is receiving $300 per 
day of native gold. 


Valuable discoveries of bituminous coal have been 
made in Colusa county, California. 


The Temescal tin mine, in San Bernardino county, 
Cal., has been bonded to German capitalists for $1,500- 
ooo. A large force of men will soon be set to work in 
the mine. 


The Detroit Hvening News has the following: 
“We cautioned the Detroit gas companies long since 
that the temper of the times would not submit to ex- 
tortionate prices, and so it has proved. The city is to- 
day using naptha successfully in its strect lamps, while 
the number of families who are employing kerosene, 
even where they could use gas, is very large. The true 
policy of the gas companies would have been to have 
saved their custom by contenting themselves with mod- 
erate profits, without attempting just now to make up 
their past losses. Thinking, however, that they had a 
firm grip on the public, and could charge just what they 
pleased, they have overshot the mark and have de- 


In the last thirty years the Lake Superior copper 
mines have produced over a quarter of a million net 
tons valued at $117,397,980. The greatest product, 
19,886 tons, was raised in 1877; this was valued at 
$7, 556, 680. 


The most elevated mine in the world is probably 
Moose Mine in Colorado, situated nearly on the highest 
Point of the South Park range. Miners’ houses are 
being built into the mountain at the mouth of the mine 


stroyed a custom that it will be very difficult to recover, 


for it is just such contingencies as the present which 
stimulate the perfection of electric lights and other simi- 
lar inventions. It is quite possible, therefore, that un- 
less the gas companies see their mistake and come down 
with very liberal terms, the streets of Detroit may never 


again be lighted with coal gas.” 


We learn by the Jacksonville (Ill.) Yournal, that a 
new Worthiugton pumping engine, with a capacity of 
2,000,000 gallons daily, has been added to the water 
system of that city. The engines and pumps weigh 
about 20,000 pounds. There are double cylinders, 


The steam cylinders are 25 inches in diameter, the 


stroke of pistons 24% inches, and the diameter of the 
water plungers 15 inches. It is estimated by the en- 
gineer thatit will require one-fourth less fuel to operate 


the new machinery than the old. A test was made on 


the joth ult., which was entirely satisfactory. The 


Fournal says: ‘‘The new machinery is quite sufficient 


to meet every emergency, and, indeed, is much more 
than Jacksonville is likely to require of it for the next 
twenty-five years. All who witnessed its operations 
were highly pleased, and believe that Jacksonville now 
has a system of water works as nearly perfect as any 


city in the west.” 
The Oregon (IIl.) Ogle County Register is evidently 


in avery complacent state of feeling over the water 


works in progress of construction in that city. It in- 
stitutes comparisons as follows, which ledd us to believe 
that in contemplating the “era of prosperity” alluded 
to, its hydraulic engineer has become slightly mixed as 
regards the Chicago water works system: “The Chi- 
cago water works are operated somewhat on the reser- 
voit plan. The water is forced by steam pumps through 
a stand pipe, 130 feet high, and by its own pressure, 
backed by the engine pumps, is distributed through the 
city. The Oregon reservoir is one hundred and eighty 
feet above the level of Fourth street, which gives the 
water fifty feet more head than at Chicago. Then, in 
all probability, our system will be quite as effective. 
The reservoir at this place is the highest in the state, 
and the people of Oregon are to be congratulated on 
the improvement as opening an era of prosperity to 
them unparalleled.” 


Regarding the proposed water works at Akron, O., 
the Summit County Beacon, of the 28th ult.,publishes 
the following: 


To the Citizens of Akron: 

i am authorized by Eastern parties to present you a proposi- 
tion to build Water Works. They®desire the citizens to care- 
fully investigate it in whatever way they may see proper, and 
any explanations or further information desired the parties will 
cheerfully furnish. Their plan is in substance as follows: To 
organize a company with a capital limited to $500,000, but issue 


only: 

Full SEND COR, on svs cc angntakesstohkecnnencaenht ce em $250,000 
Mor en eh BOTT eT er 250,000 
Income Bonds, 7 per Ceut. ......ccceesesseus coccseccses 100,000 





$600,000 
If the ple will subscribe for the $100,000 income bonds, 
give a liberal franchise to the company and will enter into a 
contract with the company to rent 150 public fire hydrants at an 
annual rental of $125 each, tor 30 years, during which time the 
company to have the exclusive right to supply the city and citi- 
zens, they will build an effective system ot water works, suita- 
ble to our growth for the next twenty years, substantially on 
the same principle as the Chesbrough plan, with some modifica- 
ions, where they could be made to improve the effectiveness. 
W. W. Warner. 


STREETS, DRAINAGE, etc. 


Thirteen hundred loads of the poisonous street sweep- 
ings around the army and navy monument at Boston, 








conspicuously by the exemption, thus far, of Natchez 


from the pestilence that is so near and that has travelled 
all around it. Natchez is situated on a high bluff, is 
cleanly, well drained and free from local breeding places 


of malaria. Hence its escape.” 


The streets of New York are being put in a perfect 
sanitary condition. The police are warned to be more 
vigilant than ever before in watching for and reporting 
citizens who are neglectful of the existing sanitary 


rules regarding the removal of garbage and the cleans- 


ing of pavements and gutters. The street cleaning 
brigade are under the control also of the superintend- 
ent of police, and he is held accountable for any negli- 
gence in the prompt discharge of the proper duties of 


the employés in that department. 


The Atlanta (Geo.) Daily Constitution of the 2oth 
ult. says: ‘‘ On yesterday evening there fell the heaviest 


rain of the season, and we are gratified to state that all 


the finished sewers of our city, constructed during the 


term of our present city engineer, Mr. H. T. McDaniel, 
stood it wonderfully and perfectly. This shows that 
there is something more than guess work in the con- 
struction of them. The gutter water in some places 
where the system of sewers are not completed reached 


the top of the curbing, but no damage or inconvenience 
resulted from it. We are promised a letter from the 


city engineer soon, combatting the common error on 
this important subject. We congratulate the city coun- 
cil on the adoption of his policy.” 


We learn by the Washington (D. C.) National Re- 


publican of the 1gth ult. that—‘t The sub-committee on 
the District of Columbia, of the Senate, authorized to 


sit during the recess of Congress to consider and ex- 
amine into various plans for the improvement of the 
sewerage and sanitary condition of the District, have 
been in session several days. They have under con- 
sideration various schemes proposed by private indi- 
viduals, but desire before acting upon any of them, that 
the Commissioners submit plans and estimates for the 
purpose named, and have written them to that effect. 
In order that the subject may be presented to Congress 
as early as possible the Commissioners will reassemble 
about the 20th of November next, at which time they 
desire to have the plans before them.” 





BRIDGES. 
The free bridge at East Saginaw, Mich., cost $175,000 


A bridge across the Williamette river, at Salem, 
Oregon, is projected. 


An exchange says: “The New Yorkers do not 
speak well of the Brooklyn bridge that is to carry them 
over. But ‘there’s millions in it’ (over $10,000,000) 
nevertheless.” 


The Cleveland Leader says: “‘ Work has been par- 
tially resumed on the Brooklyn bridge. The principal 
labor this season, however, will be done by the lawyer's 
when they get hold of the wires.” 


The Wrought Iron Bridge Company, of Canton, 
Ohio, has been awarded the contract for building a new 
iron bridge across the Mahoning river, in Deerfield 
township, Portage county,.Qhio. 


The Kellogg Bridge Company of Buffalo, N. Y., has 
an order for 26 spans of iron bridges for the Kansas 
City, St. Louis & Chicago Railway, work to be com- 
menced at once, and pushed as rapidly as possible. 


Work on the stone piers of the East River bridge, on 
both sides of the river, recently abandoned upon the 











considerably over 14,000 feet above the level of the 
sea. 


The San Francisco Call says that the ocean beach 
discoveries, about which so much has been said, have 
not resulted in any advantage to the public. Gold is 
found in small quantities, as it is in thousands of other 
localities in California, but it will not pay for the labor 
expended in obtaining it. 


The product of precious metals last year for the ter- 
ritory west of the Rocky Mountains was valued at 
$100.000,000. Of this amount,Calitornia produced $18,- 
000,000; Nevada, $52,000,000 ; Utah, $8,000,000 ; and 
Colorado, $7,000,000 ; the other territories producing the 
balance. Of the whole amount $46,000,000 was gold, 
$47,000,000 silver, and $5,000,000 lead. 


Rich mines of gold, copper and lead are said to 
exist in Lincoln, McDuffie and Columbia connties, Ga.. 
a number of which have been worked profitably for 
years. From one mine a monthly yield of from $400 
to $800 in gold was reported last year, the cost of work- 
ing the mine not exceeding $100 per month. From 
anothes mine nearly $7000 were taken out between 
Febuary 1 and May I, at a cost of $500. 





MISCELLANEOUS. 


Engineers have recently been engaged in surveying 
the boundary line between Colorado and New Mexico. 


United States engineers are building an observatory 
at Hillsdale, Michigan. It will be seventy-five feet 
high, and is for use by government surveying parties. 


Cotton has been raised by the Pima Indians, in Ari- 
zona, for hundreds of years, and woven into cloth, until 
recently they find it cheaper to trade wheat or labor for 
the products of Yankee looms. 


Dr. J.S. Myer of Virginia City Nev., has re-dis- 
covered a lost-Egyptian art. He tempers copper tools 
to a more lasting cutting edge than steel tools will hold, 
similar to that of the copper implements with which the 
stone for the pyramids was cut. 


A good story is told in connection with the surveyors 
who are surveying the town of Windsor Locks, Conn. 


-| While fixing the line of a certain street they drove one 


of their long stakes or poles, which had a red flag on 
top, in the middle of the street. A stranger passing by 
and seeing this, turned, went back, and down the next 
street. He thought it meant small-pox ! 


Near San Marcos creek, in the Santa Ynez Valley 
Santa Barbara county, Cal., is a curious ancient struct- 
ure, consisting of a stone pen, the wall of which is four 
feet high, and the floor is pavec with stone also. It is 
seventy-five feet in diameter, and nearly circular, with 
two openings on opposite sides, fifteen feet in extent. 
The pen is situated upon the summit of an isolated hill 
of small extent. The stone used in the structure was 
evidently brought from the Santa Ynez river, half a 
mile distant. 


The statue of Liberty, which is to be erected on 
Bedloe’s Island, New York, as the gift of the French 
nation, is to face the Brooklyn bridge as nearly as ve 
sible, by which it is thought a greater light will be 
thrown upon the ocean than if the statue faced the 
ocean, as at first designed. The figure will be of hol- 
low c t, filled with sand, and ing to the esti- 
mate of M. Bartholdi, the sctptor and designer, will 
cost about $300.000. The statue, with the pedestal, 
will be three hundred feet above the level of the sea. 
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From all that can be learned it appears that the 
concessions made by Vanderbilt to the Great West- 
ern R.R. have not been carried out in good faith, 
and that the Great Western has decided to join the 
Grank Trunk in its efforts to free itself from Van- 
derbilt’s dictatorship, which, if not shaken off, 
must sooner or later be the ruination of both the 
Great Western and Grand Trunk. That the Great 
Western no longer means to dance to Vanderbilt's 
music can best be seen from the fact that orders 
were issued on the 6th to continue the office of the 
Great Western in this city, while it had been agreed 
to abolish it. Mr. J. H. Porter will remain at the 
head of the Company’s business here. The action 
has greatly enraged the Vanderbilt parties, and Mr. 
Porter received notice the same day that he could 
no longer remain in the Michigan Central office, 
corner of Clark and Randolph streets. He there- 
fore moved, temporarily, into Mr. Macdonald’s 
office, in the Superior Block. 













































THAT was a very remarkable accident which hap- 
pened to a city councillor of Cleveland last week. 
While returning from a late meeting of the Coun- 
cil, on Monday night, the 2d inst., in a heavy rain- 
storm, the ground suddenly gave way at a place 
near Walworth Run Bridge, and horses, hack and 
Alderman (the driver having jumped off) sunk 
into a deep hole filled with water, and which was 
occasioned by the sewer having been washed out 
leaving the pavement unsupported underneath. 
The alderman was rescued from his dangerous posi- 
tion, but one horse was drowned and the hack was 
badly injured. This is the third time that this 
same sewer has burst in the same place within four 
years. From information gleaned it seems that the 
sewer is too narrow to accept the water that flows 
into it from the adjacent streets, and the heavy rain 
that had taken place during the evening caused an 
unusual flow of water, which pressure the sewer 
could not stand, and burst, the earth above the 
pipes becoming saturated with the water, and 
caved in. 


Tue refugees from Hickman, Ky., say that filth 
was the incipient cause of the yellow fever in that 
place. The business portion of the town is on 
Clinton and Jackson streets, 150 yards from the 
Mississippi river, and directly under a hill 250 feet 
in height. The hill was occupied by residences, 
but a large number of people slept under the hill. 
From the top of the hill flowed all manner of gar- 
bage, which found lodgment under the houses on 
Clinton and Jackson streets below, making stag- 
nant and foul pools of water. These pools have 
stood under the buildings from one end of the year 
to the other. It was here the fever originated and 
made its rapid strides toward death. 

A foul sewer in Grenada, Miss., is said to have 
been the original cause of the disease in that city. 
The garbage that had been thrown in, the combi- 
nation of rank and obnoxious odors scenting the 
air with their vileness and filthiness, were enough 
to bring about most any loathsome or fatal disease. 

The sewer, or hole, in which the disease is sup- 
posed to have emanated is situated in the heart of 
the city. The sewer passes through the principal 
streets that are inhabited, and had it been in a 
healthy condition it would have been a great bene- 
fit to the city, but as it was neglected it has been 
the source of the greatest evil that ever afflicted a 
town. The place, as all know, is well-nigh depopu- 
lated. No one has staid who could get away. De- 
vastation and death are visible on every side. 





BOOK-KEEPING AS A PART OF ENGI- 
NEERING. 





Time was, when to do a certain thing, to achieve 
& certain end, was thought a wonderful perform- 
ance for a civil engineer. Those were the days 





of the first Thames Tunnel, of the 
Bridge, and of many other nine year wonders in 
the constructive art, which would now be built in 
half a dozen different ways and each way at a frac- 
tion only of the original cost. 
was: Can sucha thing be done? The questions 
for the civil engineers to consider now are: 
can these things be done at the least cost, reckoning 
for a longer or a shorter time, according to the cir- 
cumstances of the case; and will it pay to do it at 
al? The engineer of to-day, though in command 
of resources of every kind that surpass to a won- 
derful degree those wielded by his predecessors of 
only 25 or 30 years ago, has learnt to recognize as 
an every day occurrence what these latter would 
have scorned hastily to acknowledge; namely that 
there are many things in the engineer’s field of op- 
erations which can’t be done. 
they can’t be done, is because it would not pay to 
do them. 


that lies still in dispute; whether it is the duty of 
the engineer to consider the nature of his projected 
works as paying investments, or whether his duty 
is merely to build the works that are wanted. 
that in each especial case as it may, we believe 
that there are none so fit to advise in all the partic- 
ulars of engineering works, expenditures and in- 
come included, as the engineers who design them; 
and we hold, therefore, that the study of prospec- 
tive incomes should form one of the most essential 
parts of an engineer's study, and should be ready 
for presentation, whenever asked for. 


the cheapest way that is economical, or whether 
investigating the “ventability” of projects, the 
spirit of the book-keeper must in a measure possess 
the engineer, and impress upon him with the great- 
ness of the art of striking balances, the misde- 
meanor of having a balance appear on the wrong 
side of the account. 
wanting, in the pleasure that is to be derived from 


dends that may be declared, and generally of bal- 


ing the swerving of the level bubble to the last de 

gree, to the right or left, the man who knows the 
difference between a foot, and 1.001 foot, is likely 
to recognize the line that divides right from wrong. 
He will not need to be taught the difference be- 
tween using his own money and that of his em- 
ployers, in private investments. The practice of 
weighing and of accuracy, in all his schooling, in 
all his professional practice, cannot fail to have a 
lasting effect on all his moods and actions. If un- 
congenial to him, why then he simply dropped out 
of the profession long ago. We think we have in- 
dicated enough to show that engineers, as a rule, 
would make good book-keepers, in the larger and 
important sense of the word, and that the art of 
keeping accounts is well worthy the habitual at- 
tention of the engineer. 
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SEWERAGE OF HALIFAX, N. 8. 









It is very likely that we touch here upon a point 





We have received from Mr. E. H. Keating, City 
Engineer of Halifax, N.S., his very interesting Re 
port or “A Scheme of Sewerage, for the city of 
Halifax, 1876.” Mr. Keating was moved to send 
it to us at this late day, by the article in our paper 
of August 8th, on “Sewerage Systems and Rain- 
falls” and it appears that the considerations of max- 
imum rain fall advanced by us, had had their due 
weight given them by Mr. Keating at the time of 
making up his report. He found from the records 
that: 

December 20, 1869, 1.024 inches of rain fell in 
5.6 hours = 0.221 in. per hour. 

August 28, 1871, 0.888 inches of rain fell in 3.7 
hours = 0.240 in per hour. 

February 19, 1871 1.100 inches of rain fell in 
4.5 hours = 0.267 ins. per hour. 

June 19, 1872, 0.183 inches of rain fell in 0.5 
hours = 0.366 ins. per hour. 

June 29, 1872 0.448 inches of rain fell in 1.3 
hours = 0,345 ins. per hour. 

August 17, 1872, 1.285 inches of rain fell in 4.7 
hours = 0.274 ins. per hour. 

October 14, 1872, 1.090 ins. of rain fell in 4.5 
hours = 0.242 ins. per hour. 

November 13, 1873, 1.520 ins. of rain fell in 5.5 
hours = 0.276 ins per hour. 

January 9, 1874, 1.040 ins. of rain fell in 4.1 
hours = 0.256 ins. per hour. 


And then goes on to state: 


Two very heavy rainstorms occurred here during 
the past year, occasioning much damage to the 
streets and roads especially in the steep hill dis- 
districts, and flooding a few cellars — see my an- 
nual report for 1875. The first took place on the 
10th of October, when 4.406 inches fell in 18 hours. 
Tais is the greatest fall recorded in eighteen 
hours since 1859, or for a period of 17 years. This 
second occurred on the 10th and 1ith November, 
when 2.418 inches fell in 174¢ hours, and for vio- 
lence at the time of its greatest height this exceed- 
ed the former. The gauges were observed every 
three hours, the result being that during the storm 
of 10th October the greatest fall was 0.996 inch 
from 9 a.m. to noon, while in the storm of 11th 
November 1.003 inch fell from 6 a. m. to 9 a. m. 

Gaugings of Freshwater brook were taken in the 
Public Gardens during both of these storms, when 
it was was found that the greatest flow occurred 
about 40 minutes after the heaviest fall on 11th 
November, at which time 3,500 cubic feet of com- 
bined sew and rain-water were running per 
minute over the weir, from an area of 373 acres, 
mostly suburban. This would be at the rate of 
9.38 cubic feet per minute per acre. 

All the new sewers are arranged to carry off the 
combined sewerage and rainfall, and in order to 
reduce their size, and consequently the cost as much 
as possible, storm overflows are introduced where- 
ever practicable on all the long lines, by which 
means the storm waters will be discharged directly 
into the harbor at the nearest point. 

The calculations of the required discharges and 
sizes of the sewers were prepared in the following 
manner : 

Provision being made for a rainfall of 0.38 inch 
per hour, (a quantity which has been nearly though 
never quite reached as far as I can ascertain) the 
pat yet acre would be 1379 cubic feet. Allow- 
ing of this quantity to flow directly into the 
sewers = 11.5 cubic feet per minute per acre. 
Providing for a population of 50 persons to the 
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But whether trying to achieve a certain end in 











Nor shall his reward be 







the contemplation of economies achieved, of divi- 






ances on the right side of the account. 

It is very desirable, for the public no less than 
for the profession, that the art of keeping accounts 
go hand in hand with the other works of the engi- 
neer. It is only thus that the latter can gain and 
hold the confidence of the public at large. It is 
only thus that he can disabuse the public mind of 
the too prevalent idea that to employ engineers is 
luxury, if not extravagance, while to employ the 
“ prentice hand,” to grope and blunder and fudge, 
is economy and wealth. 

That it would be of benefit to the public to em- 
ploy engineers to a greater extent in business posi- 
tions than has generally been the rule, has lately 
been several times argued, by men of note and of 
ample experience. Witness the articles by John B. 
Jervis, of Rome, N. Y.,and by Wm. P. Shinn, Gen’l 
Manager of the Edgar Thomas Steel Works, in the 
American Society’s Transactions. Even now the 
current is settling in that direction and some of the 
ablest Railroad Superintendents in the country to- 
day are trained civil engineers. It has been thus 
for years in foreign countries, where all railroad 
officials of any responsibility are educated for the 
business, or what is the same thing, are educated 
engineers. So, also, with the officials of canals, 
docks, and other engineering works. As this 
country grows more and more conservative, these 
conservative ways will naturally be gradually 
adopted. Who in fact so fit to guide and direct 
the business of a public work, as the men who 
either built it, or could build another just like it? 

But there is still another reason why engineers 
should be fond of keeping accounts and why the 
public should place them in positions where the 
art may be practiced. An engineer is liable to 
be honest. The man who is accustomed to watch- 
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acre and allowing seven cubic feet of sewage per 
day for each person, one-half of which is found 
from observation to pass off in from six to eight 
hours = 0.50 cubic feet per minute per acre, or a 
total of 12 cubic feet to the acre per minute in the 
time of our greatest rain storms. In order to pro- 
vide against the liability of the sewers being gorged 
during heavy rains, when the surface may be cov- 
ered with large quantities of melting snow, they 
are made large enough to disc harge the above 
quantity when running two-thirds full in compara- 
tively flat districts, and half full in the steep hill 
districts of the town. 

The new sewers of London are calculated to dis- 
charge only one quarter of an inch rainfall in 24 
hours, in addition to the sew yerage. 

In Neville’s work on hydraulics — containing 
probably the most reliable data relative to the flow 
of water in pipes and and sewers in the English 
language, *the following is stated in reference to 
some experiments made in the London sewers to 
ascertain the proportion between the rainfall and 
the actual discharge or sewers. 

“Tn a town district, such as that drained by the 
Savoy and Northumberland — street sewers, the 
quantity running off into sewers, wethin six hours 
after the fall, varies from 10 to 60 per cent. of the 
quantity fallen. Of the rain during the storm of 
the 20th June, 1857, nearly one inch and a quarter 
in an hour, 65 per cent. ran off within 15 hours of 
the fall, viz: 

46 per cent. in 45 minutes after the rain ceased. 
ie in the next 6%4 hours. 
Gi; 38 in the next 745 hours.” 

Assuming these deductions as applicable here, 
the result would be that our sewers should be large 
enough to discharge a rainfall of 14.10 cubic feet 
per minute per acre in addition to the sewage or in 
all 14.60 cubic feet per acre, which they are quite 
capable of doing even when not nearly full. 

The report and plans of Mr. Keating were adopt- 
ed by the Board of Works and by the City Coun 
cil of Halifax, and year by year the works are 
gradually being carried out, so far without the 
necessity of any alteration. 


BRANDT'S HY DRAU L Ic DRILL. 


| Written for ENGINEERING NEws.] 
BY CLEMENS HERSCHEL, CIVIL ENGINEER, BOSTON, 


IT, 

The drill consists of a frame fastened to the post 
which lias been described; the prolongation of this 
frame towards the front being the plunger portion 
of the mechanism, which serves to keep the drill 
pressed against the rock. The plunger works in- 
side a cylinder, to the forward end of which the 
drill-rod and drill is attached. This cylinder is 
guided forward and backward in the frame above 
mentioned. It is revolved, and with it the dril- 
holders and the drill head, by means of a screw- 
wheel fastened around it, in which is geared an 
endless screw, this last being turned by two little 
water -pressure engines, mounted upon the guides 
of the feed-motion cylinder. The feed-motion, or 
feed-pressure, which acts constantly, is regulated 
by a simple stop-cock. The crunching noise made 
by the drill-head as it revolves serves as a guide 
whether to put on more pressure, or whether to 
shut some off. A simple play of valves reverses 
the feed-pressure and withdraws the drill from the 
hole. The pressure forward (working with a pres- 
sure of 75 atmospheres) is about 13,000 Ibs., and 
the force with which the drill may be withdrawn 
is about 2,600 Ibs. The play of the feed-cylinder 
is about 1 ft.; when this is exhausted, the drill is 
withdrawn, a longer drill-holder is attached, and 
the drill is set to work again up to depth of hole 
of about 18 feet. As this cylinder consumes but 
very little water while at work, acting, as it does, 
mainly by hydrostatic pressure, like the drill-post, 
it is fed like it through a little flexible copper tube. 
The water-pressure engines that revolve the whole 
mechanism present some exceedingly ingenious 
and successful features. Though operated by wa- 
ter under a Pressure up to 200 atmospheres, they 


*A writer to Engineering —whose article was copied into 
Van Nostrand’s Magazine ——— No., 1876) —throws some 
doubt upon this statement, and even ys so ‘far as to hint that 
there is no reliable work on hydraulics to be found in English 
language. 
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PRACTICAL WORKING OF THE DRILL AND 
RESULTS. 

Engineers will probably be more interested j,, 
an account of the results actually obtained froy, 
the drill at work than in anything else that may 
be said about it. Brandt's Hydraulic Rock Dril| 
was designed and constructed from data given by 
preliminary experiments made with a huge sort of 
post-ratchet-drill, boring into granite. It was then 
tested by the chief engineers of the St. Gothard 
tunnel, and put to work at the Pfaffensprung tun- 
nel in 1876, and in 1877 was used in completing, 
within the contract time the Lonnstein tunnel jn 
the Austrian Alps. Actual working experience 
with it has been somewhat limited, therefore, but 
such experience as has been had has uniformly re- 
sulted in presenting this new drill in a very favor- 
able light. At the Lonnstein tunnel % inch hand- 
drills had been used, making an inch to 4% incl. 
hole. These holes were drilled at the rate of 3, to 
yx Per minute. The hydraulic drills working in 
the same work, bored a 3.2 inch hole at the rate of 
0.8 to 2.0 inches per minute; in hard limestone, 
pretty uniformly at the rate of 1.2 inch per minute. 
These figures do not include the time required in 
setting up and taking down the machine, nor for 
lengthening drill-holders. The area of the head 
ing was about 7.8 square yards. It was blasted by 
boring 5.4, or only three such drill holes. The 
average depth of hole was 4.3 ft., ranging from 
2.6 to 5.3 feet; 6.5 to 9 pounds of dynamite were 
used toa hole. After the work had settled down 
to a considerable degree of uniformity, a regular 
time table was marked out for each day. The fol- 
lowing specimen of a day’s record is given as the 
best illustration of the working of the drill in actual 
work : 























nevertheless make 200 to 300 revolutions per minute, 
without shock or noise. The cylinders are about 
214 inches in diameter, 23g inches stroke. At 180, 
200, 250, 300, revolutions per minute the two wa- 
ter-pressure engines produce 5.5, 9.5, 12 and 14 
horse-power, working under 75 atmosphere pres- 
sure. The consumption of water is about 115 
cubic feet per hour. This feed-water is supplied 
through jointed 14-inch pipes, the joints revolving 
alternately in a vertical and horizontal plane. Suf- 
fice it to say, that this jointed pipe also stood the 
test of actual service in an entirely satisfactory 
manner. 

Part of the waste-water of one of these engines 
is used to wash the drill-hole and keep the drill- 
heads cool. This implies a slight back pressure 
upon the engines, but one so slight, in comparison 
to that under which they work, that it is of no 
consequence. 

According to the generally received coefficients 
of friction for endless screws, this part of the 
whole mechanism would be considered somewhat 
inefficient. The pitch of the endless screw is one 
inch, pitch-line diameter, 2.4 inches, and it is made 
of Bessemer steel. Thescrew is accurately formed 
with threads shaped in cross-section like evolute 
cogs, and is highly polished. The screw-wheel is 
made of brass, and is likewise accurately cut. It 
makes one revolution to 28 of the endless screw, so 
that the drill heads make from 5-7 revolutions per 
minute. The polish of these two parts is maintained 
during work, and no perceptible wear was caused 
by four months steady use.. Assuming the co- 
efficient of friction to be .05, would result is a 
theoretical loss of 80 per cent. by this mechanism, 
which practice shows is plainly untrue. Some re- 
cent experiments show that this coefficient of fric- 
tion, between polished surfaces, may be only .02, 
however, which results in a calculated loss of about 























15 per cent. of effect. This seems to be about cor- ae ewer yuaipas 
rect. The whole drill may be said to work with aio heal: a Slee lhatiiae aaa | on 
about 70 per cent. efficiency. The weight of the 9 0) 2 3 10 | 4 
drill is about 260 tbs. 3 15 3 10 | 5 

The drill-holders present less that is novel than 3 30) 15 2 30 4 
the other parts of the machine. They consist of 2 ae | ae | * S 
wrought iron pipe 3 inches outside, 2.6 inch inside 11 30 52 ll 35 16 
diam., hardened at the ends. The joint is made as 








Total 23 hours 57 minutes. 

The time used in taking down and setting up 
the drills is included in the column headed “ Clear- 
ing off.” On the average the times were: 


a screw-joint; flat, square threads, 2 to 244 inches 
rise. The last piece forward, which holds the drill- 
head, is made of steel, and is bored out to receive 
the rock core left by the drill-head. 





The drill-heads are made of hardened cast steel, ans fie ekina svt, 10.7 hours. 
in general shape resembling a surgeon’s trepan. Loading...........-....... Beats 
The saw-teeth number only 4 or 5, however, are Clearing Pt tent tee eee ee eee 11 7 - 
;, to 74, inch thick, equally high, and end in a cut- EA CMe. «wee ee eee eee aN 
ting straight edge, formed by two surfaces meeting 24.0 
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at an angle of about 75°. Experiment has shown 
this to be the most favorable angle in case of hard 
granite; other qualities of rock may need a slightly 
different angle for the cutting edge. These edges 
are set a little out of a radial line so as to allow 
the drill-head to make a hole slightly larger than 
itself. When the edges have worn down s0 as to 
present too large a surface for the pressure avail- 
able, that is, when the pressure per square inch of 
cutting edge becomes too small, the drill-head 
edges must be re-sharpened. This is done on 
emery wheels. Calculating again for 75 atmos- 
phere pressure, and a 3.2 inch drill-head, with 5 
cutting edges, each edge 0.4 inches long; each 
edge is pressed with a force of 2,600 lbs. against 
the rock, or 6,500 tbs. per inch of edge. The 
force of tension which drives the edges ahead in 
their circle of revolution under the same conditions 
is about 12,800 Tbs. on each edge or saw-tooth, 
power sufficient to trepan the hardest granite or 
quartz. The three sizes of drill-heads in use to 
date are: 


Outside diameter, 1.6, 2.4, 3.1 inches. 
Leaving a core, Si ee 
Thickness of aa 34, ee ™ 
Number of teeth, 4. 4. 4 or 5. 


The mean duration of a drilling-shift was 3 
hours, drilling on the average 4%% holes, and re- 
sulting in a mean advance of 2.2 feet. 

The machines were first set up April 11, 1877. 
Up to May 16, 35 days of apprenticeship, as it may 
be called, 78 feet of heading only were taken out, 
or 2.2 feet per day, compared with 2.86 feet per 
day by hand labor before the machines were set 
up. From May 16 to June 4, 135 feet of heading 
were taken out in 20 days, or 6.75 feet per day. 
On the 7th of June drilling was continued in two 
opposite directions with two machines. Up to 
July 29th, advance was made at the rate of 6.86 
feet per day, as against 3.7 feet by hand labor in 
similar rock. In the other direction an advance of 
6.8 feet per day was made in the time up to Aug, 
11, as against 3.3 feet per day in the same rock by 
hand labor. Between June 15 and 30, a maximum 
average advance of 9 feet per day was made. The 
use of machines doubled the daily advance on this 
particular tunnel and saved 38 days in the time of 
building it. A hole 12.6 feet was bored in 24») 
hours; and another 16 feet deep in 4 hours. The re- 
sults given so far are those reported by one of the 
engineers of the Lonnstein tunnel. 
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In Mr. Riedler’s book on Brandt’s Drill (to be 
mentioned presently) it is claimed that these re- 
sults do not indicate the maximum work of which 
the drill is capable, because it was worked by the 
contractors to further the general progress of the 
whole tunnel, and not to make a maximum advance 
in the headings. There was also only one drill in 
each heading and only one force-pump to supply 
the water pressure. Mr. Riedler gives the follow- 
ing results: At the Pfaffensprung tunnel, in hard, 
fine-grained granite, 2.4 inch holes, working under 
40 to 80 atmosphere pressure, the rate of boring was 
0.8 to2.8 inches per minute. At the Lonnstein tun- 
nel, in hard limestone and dolomite, 3.2 inch holes 
and 70to100 atmosphere pressure, the rate of ad- 
vance was the same, viz., (0.8 to 0.28 inches per min- 
ute. A 3.2 inch hole, 4.3 feet deep was bored on 
the average in 30 minutes, reckoning time from 
beginning of boring until completion of the hole. 





To set up the post and begin to drill re- 


EE ne ne 20 min. 
To lengthen the drill holder.............2-3 “ 
To take down the drill and post..... eae se 
To carry and set up the post required... .3-4 men. 
Te I Ms oc ebc chee ens cee 2? 
TO IB ss os oS She oe. ees = 
ral heed. BR 24 “ 


Repairs.—It is well known that the question of 


repairs is the most disagreeable part of all per- 


cussion drills, and that it commonly requires half 


adozen drills in the hospital to keep one steadily at 
work. With Brandt's Hydraulic Rock Drill, on 
the other hand, this part of the expense has been 
reduced toa minimum. At the Lonnstein tunnel 
there were at first only two machines, one in use 
and one in reserve. When drilling wascommenced 
in two headings two more machines were pur- 
chased, but the two reserve machines were seldom 
called for, and at the close of the operations all 
four machines were in working order. The repairs 
had consisted principally of renewals of packing. 
The drill-heads may be worn down 1 inch. Of 
150 heads used at the Lonnstein tunnel, about 100 
were used up half an inch, and one drill-head only 
wore down full 0.6 of an inch in four months work. 
In soft rock the drill makes no noise whatever; in 
hard rock a crunching sort of a noise is emitted. 
The machine works so smoothly that no vibrations 
can be noticed, except by touching it with the 
hand. There is no dust, and no heating of the 
drills. A drill-head will last for from 1 to 6 yards 
of hole, before it needs re-sharpening. The mate- 
rial used for them at the Lonnstein tunnel was both 
Austrian and Swedish steel. 

One of the most curious discoveries, if it may 
be called so, made during the use of this drill in 
the Lonnstein tunnel, was the re-discovery that a 
spray of water is the best known means for the 
purification of foul air. The water in the pipes, 
being under 75-100 atmosphere pressure is readily 
ejected in the form of spray, and when this was 
done accidentally one time, immediately after a 
blast, it was found then and thereafter that this 
procedure enabled work to be recommenced within 
10-25 minutes after firing. 

As most readers like some sort of an opinion 
towards the end of an afticle, the writer does not 
hesitate to express the conclusions he has come to 
after a study of this subject. He believes that the 
drill here described is the most promising one yet 
before the public. It is designed upon correct 
theoretical principles, and is constructed with far 
greater than ordinary mechanical skill and ingenu- 
ity. Too much credit cannot be given both to its 
inventor, Mr. Brandt, and to the superior mechani- 
cal workshop in which the drills were constructed. 
In saying this the writer has been compelled to 
judge of the performances of the drill only from the 
reports of others, not being able to speak from per- 
sonal observation. The machine and its work have 
been ably described in the Journal of the Austrian 
Society of Civil Engineers and Architects, by Prof. 
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Grimburg, and in a monograph, illustrated by | thirty feet long, and four hundred and eleven feet wide, 


working drawings, by A. Riedler, of Vienna, 1877. | 
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(Continued from page 284 ) 
Force Main.—Yhe pumps discharge into a force 
main line of cast iron pipe, thirty inches in diameter, 


extending to the Reservoir, and in extreme length about | 


measured on top in the centre of the embankment, and 
twenty-eight feet deep, with a division embankment, 
forming two basins, having a total capacity of 40,000,- 
ooo gallons when filled to the high water mark, which 
is twenty-five feet from the bottom. The top of the 
division embankment is six feet lower than the other 
embankments, so that when the Reservoir is full to the 
high water mark, that is three feet from the top, there 
will be three feet of water over the division e mbank- 


five thousand feet. For the first seven hundred and | ™¢@t, thus making it appear as one basin. Each basin 


fifty feet from the Pumping Station the pipe is cast very 


heavy; the next section is iighter in proportion, and it | 


is thus graduated to the reservoir: this graded strength 
being necessary on account of the increased pressure 
near the Pumping Station. In order to utilize the 20 
inch main on Water street, if the giving out of the 30 
inch main on Haverhill street should ever occur, and it 
should be desirable to supply the city from the reservoir 
through Water street, it was necessary that the force 
main should at all points be laid lower than the bottom 
of the Reservoir. This necesitated either to tunnel 
Emery’s Hill at the Height of land, or cut down the 
hill until a proper grade was reached: ‘The former 
plan was decided upon as being in the end, the cheap- 
est and less calculated to cause damage to the abuttors. 
An open cut was made into the hill until a twenty-eight 
foot face for the tunnel was made. The boring was 
then begun and carried through the hill a distance of 
goo feet, the north end of the tunnel being a few feet 
south of Lowell street. In dimensions it is six feet 
high and seven feet wide, egg shaped, with flattened 
bottom, and is built of hard burned brick laid in hy- 
draulic cement, with a well and manhole at either end 
to give free access, and should it become necessary to 
make repairs requiring more pipe, they were purposely 
made large enough to lower pipe down them. Suf- 
ficient inclination 1s given the tunnel to ensure drainage, 
and at the south end a drain pipe was laid to convey 
away the drainage water. 

The main enters the Reservoir bank at the south- 
west corner. It is extended longitudinally through this 
bank to a point opposite the centre of the middle bank, 
where it turns and is carried along the middle bank to 
the overfall, where it is turned upward with a quarter 
turn of four feet six inch radius, and the water is dis- 
charged through a bell-shaped pipe, specially calculated 
for this purpose, npon a stone platform, from which it 
falls down over six granite steps ten feet wide into the 
basins, or by using flash boards, can be turned into 
either at will. This method breaks up the mass and 
thoroughly aerates all the water pumped into the basins, 
thus further tending to purify it and increase its desi- 
rability for domestic and general purposes. The top 
of the overfall is at the same height as the main 
banks. 

At a point just below the south bank of the Reservoir 
a twenty inch pipe is connected with the force main 
and extended tothe thirty inch distributing main which 
it intersects about seventy-five feet south of the facade. 
This twenty inch line was designed to answer several 
purposes. With this line the water may be forced into 
the distributing main and thus into the effluent gate cham- 
bers and into either or both basins as may be desirable. 
Again, if the water from any cause should become low, 
or for any reason the water should be drawn off, the 
basins could be filled in this manner, avoiding the 
pumping against twenty-eight foot head, which would 
be the case was water discharged at the overfall. As 
the basins filled up, the head would increase, but a con- 
siderable saving would be effected; another merit of 
the thirty inch cross line lies in this ; should the Haver- 
hill street main at any time be up for repairs, without 
it no water could be drawn from the Reservoir for city 
purposes, but by shutting a gate on the distributing 
pipe and another on the force main near the pumping 
station, the water could be taken through the cross 
line into the Ames street pipe, thence through the 
main on Ames street to Water street and delivered in 
the city through Water and Canal streets with undi- 
minished head and quantity. It also furnishes another 
method of supplying the city in case the Water street 
main should be up and the Reservoir emptied for clean- 
ing or repairs. Should this combination ever occur, the 
engines would force the water up Ames street to the 
cross pipe, which would take it into the Haverhill street 
main, thence into the city. Between the levels of this 
cross pipe and the top of the overfall is a rise approxi- 
mating forty feet, and this rise would act precisely in 
the nature of the stand pipe, and if from any cause the 
speed of the engines should be accelerated to an extent 
to endanger the pipes if not guarded against, the water 
would escape at the overfall, thus relieving the engines 
and main of any unnatural strain. 

It was this duplication of the system of supply that 
seemed to render the tunneling of Emery’s Hill nec- 
essary, in fact unavoidable, if the city would not con- 
sent to cut the hill down to a proper grade. This 
course practically gives the same advantages as though 
there were two thirty inch mains running from the Res- 
ervoir into the city proper. Thus Lawrence is supplied 
by a combination of the reservoir and direct pumping 
system. 

Reservoir.—The Reservoir is situated on Bodwell’s 
Hill, in the western part of the city, about one and one- 
half miles from the City Hall, the south bank bein 
about four hundred and fifty feet north of Haverhill 
street. It is of rectangular form, seven hundred and 





is two hundred and sixty-three and one-half feet long, 


by three hundred feet wide, measured on the bottom on 
line of the skewbacks. 

The embankments are twenty-seven feet wide at the 
top with inside slopes of one and a half horizontal to 
one vertical, and outside slopes of two horizontal to 
one vertical, making them one hundred and twenty- 
five feet thick on a line at the bottom of the basin. 
The north and east bank of the north basin, and 
the south bank have a step of twenty feet in width on 
the outside, forming a supplementary bank. All the 
soil was removed and stored for covering the banks, 
and where the original ground was sloping, horizontal 
steps were cut in its surface, and the banks started on 
them as a base, and formed from earth free from all 
perishable material, built up in layers and carefully 
rolled with heavy grooved rollers, and well watered. 
The top of the embankment has a gravel walk in the 
the centre ten feet wide. The rest of the top and out- 
side slopes are covered with soil one foot thick, and 
sown with lawn grass seed. 

Wherever the bank is natural a lining of puddle 
was applied two feet thick. Wherever the bank is ar- 
tificial, a puddle wall was built in the centre, beginning 
from eight to twelve feet below the level of the bottom 
of the Reservoir, with a width of twelve feet, and being 
stepped in one foot in every five until it reached within 
two feet of the top of the embankment. The bottom of 


each basin is covered with puddle two and one-half 


feet thick, is connected with the slope puddle, and is 
extended under the artificial embankments to connect 
with the puddle walls in the centre. The puddle walls 
are connected with the slope puddle by cross walls, so 
that no water can escape without going through a wall 
of puddle. The material for puddle was all found on 
the Reservoir grounds ; a greater part of it in the nec- 
essary excavations for the basins, being hard puddled 
clay of the best quality. On the bottom of the basins 
it was applied in layers of six inches. every layer being 
well rolled and watered. The slope puddle was worked 
in the pit by watering and spading, then brought to 
the banks and rolled down the slope, and rammed in 
layers of about one foct thick. In the puddle walls it 


was worked up by spades and well watered in six inch 


layers. The slopes are paved with rubble paving laid 


on a layer of crushed stone. The bottom of the basins 


is paved with round cobble stones on a layer of 
gravel, 

Gate House-—In the middle of the south bank is the 
Gate House, the foundations of which are of granite, 
and extend eleven feet below the bottom of the Reser- 
voir. The bottom of the wells are at the grade of the 
bottom of the Reservoir, and are built to the top of cut 
faced ashlar masonry. The water front and such por- 
tion as are above the slope paving, are of quarry faced 
ashlar masonry. The rest of the stone work is of rub- 
ble masonry. There are two arched openings in the 
water front on the west side, six feet wide, for the pas- 
sage of the water from the south basin into the wells. 
The water is drawn from the north basin by a thirty 
inch pipe, runniug from the Gate House across the 
south basin through the division embankment under the 
overfall, nearly to the north side of the north basin. 
This pipe rests on brick piers, twelve feet apart, through 
the basins, and six feet apart under the dsvision em- 
bankment, and is two feet above the bottom of the ba- 
sin. The bottoms of the two arched openings are re- 
spectively two and seventeen feet above the bottom of 
the basin, thus allowing the drawing of the water at 
either of these heights. There are two small wells six 
by eight feet square, and one large well six by twenty- 
two feet square. The small wells are furnished with 
wire screens in the centre. The east well has a gate 
for the upper opening. The large well has a gate for 
the lower opening from the east well, and a gate for 
the opening from the west well, which is at the same 
level as the thirty inch pipe leading into the west well. 
The large well has grooves for stop planks dividing it 
in the centre, and should it be necessary to empty it, 
half of it can be used while the other half is empty. 
From this large well, two thirty inch pipes lead through 
a solid wall of masonry, ten feet thick, into the gate 
vault, which is twelve by twenty-one feet square, and 
about nineteen feet high. This gate vault is lined with 
brick, and has two chimneys four feet in diameter, built 
to the top of the bank just in front of the main house, 
and covered with Hyatt lights for the purpose of light- 
ing the gate vault. In each of the thirty inch pipes is a 
stop gate. These gates have the valve divided so that 
one-fifth part of it can be opened at a time, thus reliev- 
ing the pressure gradually. The entrance to the gate 
vault is from the outside through an arched passage-way 
five feet wide, seven feet high and about sixty feet long. 
This passage way is built of rubble masoniy, with an 
arch of brick two feet thick. The facade is of quarry 
faced ashler, with wings joining the bank. The two 
thirty inch pipes pass through the gate vault, through 
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the wing walls outside the passage-way and curving 
downwards join in a “T piece” outside the bank, 
forming the distributing main pipe to Haverhill street 
and down Haverhill street to the city. 

The foundations of the Gate House are built forty 
feet square, with wing walls on the water front to join 
the slope paving, and wings on the sides, up to the grade 
of the bottom of the Reservoir. then narrowed in by 
successive steps to thirty-one by thirty-four feet square 
at the level of the top of the bank. Onthisabrick Gate 
House is built, thirty feet square and twenty feet high, 
with a hip roof nine feet high in the clear. There is a 
wall of puddle from ten to twenty feet thick around the 
foundations, joining the puddle wall in the centre of the 
bank, and of the same height. 


(To be continued.) 
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REVIEW OF THE PROGRESS OF STEAM 
SHIPPING DURING THE LAST QUARTER 
OF A CENTURY.* 





BY ALFRED HOLT, M. INST. C. E. 


Concluded from page 285. 


MR. R. V. J. KNIGHT observed, through the Secre- 
tary, that various opinions had been advanced as to the 
amount of strength required to insure safety in marine 
boilers. Mr. Gray had spoken of factors 8 and 6, and 
referred to the opinions expressed by Sir William Fair- 
bairn and Professor Rankine. Mr. Traill insisted on 
the retention of the factor 6, and quoted iwo examples 
as proofs of the accuracy of the Board of Trade rules 
for marine boilers. The Author and other gentlemen 
were in favor of a much lower factor, more nearly ap- 
proaching to locomotive practice, but every one who 
had joined in the discussion appeared to have taken it 
for granted that all boilers made in accordance with the 
Board of Trade rules have factors not less than 6, that 
was, that they would not burst with less than six times 
their working pressures. The rules to which he referred 
wele published by Pewtress and Co.. Great Queen 
Street, London, 1875. From the results obtained from 
the experiments he was about to record, it would ap- 
pear that the factor of safety for large boilers, with 
double riveted lap joints, made in accordance with these 
rules, did not exceed 4, if an allowance of 15 per cent. 
was made for crossing the joints, ora factor of 3% if 
no such allowance was made. The following experi- 
ments were made at his request in 1873, toascertain the 
strength of some riveted joints; all the boiler-plates 
were of double best iron; all the holes were punched at 
3 inches pitch, and all the rivets were closed by a hy- 
draulic riveter, and the butt straps were double, each 5- 
inch thick. 
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The rivets for the butt-joints C were much in excess 
of the usual proportion, but it was considered advisa- 
ble to use the same punch and pitch as was used for the 
lap-joints B, so that the plates for both joints should 
be placed in the same condition to start with. 

he Board of Trade based their calculations on an ul- 
timate tensile strength 23 tons per square inch for 
boiler plates, but this was much too high for thick 
plates. The Admiralty specified for 21 tons - square 
inch but they tested the plates and rejected all that fell 
below this standard. By ne the above experi- 
ments to the Admiralty standard, the following results 
were obtained : 





+From Proceedings of the Institution of Civil Engineers, 
London, Eng. 
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—— lene A.| Lap B | Butt C. 
| Inches.) Inches.) Inches. 
oe eee oe |QXI g9X11/9xX1 
| Inch. | Inch. | Inch, 
Diameter of rivets........... 1°07 | 1°20 | I°20 
| Tons. | Tons. | Tons. 
Broke through rivet-holes with | 66-72! 63°58] 102°5 
Broke through rivet-holes per | 
square inch with. ...,....  11°§2! 11°77) 19°0 
Ultimate strength of plate per 
square inch’.........+0.. | 2% 21 21 











For boilers with butt joints C, the Board of Trade 
rules allowed a working pressure of 3°53 tons per square 
inch of area between the rivet-holes, therefore the factor 


would not be less than aes = 5°38. For lap joints 


B they would allow a working pressure of 3°43 tons 
per square inch, therefore the factor would not be less 


than i= 3°43. For lap joints A they would al- 
low a working pressure of 3°43 tons per _ inch, 
im 
3°43 X 5°39 
= 3°6. In this case the area of the rivets was taken, as 
it was less than the net arev of the plate. In the butt 
joint C, the strain was central, therefore the reduction 
of two tons per square inch was no doubt due to punch- 
ing the holes. 

In the lap joints A and B the strain was not central, 
which was principally the cause of a further reduction 
of 7% tons per square inch. This was a greater loss 
than might have been expected, but as the four experi- 
ments on lap joints agreed so closely, he thought there 
was no reason for doubt. The lap joints A and B 
were only 62 per cent. of the strength of the butt joints 
C, yet the majority of boilers were made with lap 
joints. 

As he had previously stated, the factors of safety 
would not be less than §.38 for butt joints C, 3.43 for 
lap joints B, and 3.6 for lap joints A; because some 
additional strength would be gained by crossing the 
joints. At present he was unable to state the gain from 
experiment, but he thought it would in no case be great. 
If the cylindrical shell plating of boilers was only sub- 
jected to tension in the same way as the bottom plating 
of a girder, the shell plating would derive the same ad- 
vantage from crossing the joints as the girder plating; 
but this was not the case. In the shell plating the 
tension was due to pressure acting on a curved surface ; 
and it acted with the same pressure on the weak joint 
as it did on the strong plate. When the tension be- 
came greater than the strength of an unassisted joint, 
the joint began to bulge; in other words, it assumed 
a curve of less radius, by which it was stil] able to re- 
sist the pressure ; but as the pressure increased so did 
the bulging, until the rivets were sheared or the plate 
torn through the rivet-holes. This occurred long be- 
fore the solid plates, with which it is assisted on both 
sides, attained their ultimate resistance. 

The following experiments were made to ascertain 
the strength of circular furnaces as usually constructed 
for marine boilers: two furnaces, 3 feet in diameter and 
6 feet long, were built up in two lengths, one 4 feet 
long and one 2 feet long. Each length was made of 
one Lowmoor plate, the ends being connected by a 
single riveted joint, so arranged as to admit of a true 
circle being kept. The ends of the tubes were flanged, 
and connected by rivets to each other, and to a strong 
boiler shell in the usual way. 

They were subjected to water pressure until the 
weakest tube collapsed, when after it had been shored 
up, the experiment was continued until the following 
results were obtained : 


therefore the factor would not be less than 

















Thickness of Furnace Inch, | Inch. ; Inch, Inch. 


Wades... axes coed M y % | % 


Feet. | Feet. | Feet. | Feet. 


Length of Furnace Tubes} 2 4 2) 4 
i 
Collapsing pressure per Ibs. | Ibs. | Ibs. | Ibs. 
square inch.......... 235 | 217 468 | 390 
Working pressure, Board | 
of Trade Rules....... 45%| 27%| 81 | 60 
Factor of safety........| 5°2 7°9 


5°6 | 6'5 


From this it would seem that the Board of Trade 
rules for circular furnaces agreed as closely as could be 
expected with the experiments, and that their factor was 
6 og water pressure; but when the crowns of the fur- 
naces were partially covered with even a thin scale, and 
exposed to the action of a strong fire, the factor 6 
would probably be reduced to a factor 4. 

It would be seen that the 4 feet lengths were only 
from 10 to 15 per cent. weaker than the 2 fee: lengths, 
yet he would strongly advise the use of strengthening 
rings, provided they were so constructed as not to en- 
courage deposit. He had seen the crowns of over- 
heated furnaces brought down to such an extent that 
had not the strengthening rings retained their shape, 
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fatal explosions must have taken place. The Board o; 
Trade rules for boilers were inconsistent in many re. 
spects, and must be revised before they could command 
confidence. Their strongest boilers have factors of ¢ 
and the weakest boilers had factors of 4. 

If their weakest boilers were safe, their stronges; 
boilers involved a waste of materials. He did not wis), 
to raise a doubt on the strength of their weakest boilers. 
as such boilers only furnished additional proofs that an 
actual factor of 4 was a safe factor. Take a boiler con. 
taining 18 Ibs. of water for each square foot of heating 
surface, and let steam be raised to 60 lbs. pressure. 
With good fires and no escape for the steam, in about 
seven minutes the pressure would be doubled, and jn 
about nine more minutes the pressure would be quad- 
rupled ; but if the boiler contained only 9 Ibs. of water 
per square foot of heating surface, the same pressures 
would he generated in about three and a half and four 
and a half minutes. Such a case could not be met by 
increased strength of boiler, but over pressure could be 
prevented by keeping the safety-valves in good working 
order. The Board of Trade would not pass any safety- 
valves unless they were capable of discharging all the 
steam the boilers could be forced to generate at a press- 
ure not greater than Io per cent. above the working 
pressure, for which they deserved the best thanks of the 
public. The weakening action due to unequal expan- 
sion, aud also by overheating, cannot be overcome by 
increased thickness of the plates. Unequal expansion 
could be prevented by increased circulation when get- 
ting up steam; and overheating could be prevented by 
keeping the boilers clean and the water at its proper 
level. Against the weakening action of corrosion, extra 
material must be provided for some parts to a very 
slight extent, as for instance, the horizontal seams of 
rivets in the cylindrical shell; and for other parts toa 
greater extent, as for instance the stays; but to what 
extent such extra material was provided, was as much a 
matter of duraLility as it was a matter of safety. 

For new boilers the Board of Trade rules allowed a 
working strain of 5,000 Ibs. per square inch of net stay 
area, the factor of safety being 10. A screwed stay, 
1 inch in diamerer over the threads, was 1-16ths inch 
in diameter at the bottom of the threads; and when 
reduced by corrosion to 13-16ths inch in diameter it 
would have a factor of 6. If then 4 inch was a suffi- 
cient addition to the 13-16ths inch stay, surely ¥ inch 
should also be a sufficient addition to a 1% inch stay ; 
but the Board of Trade rules assumed that, in a given 
time the reduction by corrosion would be in direct 
proportion to the diamater of the stay and to the 
thickness of the plate which was inconsistent with 
experience. 

siete i ed a ae 


PARIS EXHIBITION. 





[From our Special Correspondent. } 
164 QUEEN VicToRIA St., Lonpon E. C. 
August z0th, 1878. 
Editor ENGINEERING News. 

In continuation of my letter of the 2oth inst., it may 
be remarked that there are some excellent engines of 
the Corliss type, of 600 HP., exhibited by Farcot & 
Sons, of Paris, and smaller engines by Corbrau & Le 
Marchand, of Rouen, in fact although the ordinary slide 
valve is to be found on some engines, in nearly every 
instance the Corliss action has been aimed at, and 
modifications made with the view of reducing the num- 
ber of moving parts. It is questionable whether it is 
wise 1n all cases to replace the ordinary slide valve by 
these more or less complicated arrangements. Although 
economy may be affected when the valves are properly 
set, yet if the engine driver be ignorant of the proper- 
ties of the gearing, he may run the engine at a greater 
cost than would be possible were the ordinary link mo- 
tion only placed in his hands. Messrs. Windsor & 
Fils have a well finished beam engine, which, working 
at 25 revolutions per minute, indicates about 300 horse 
power. This engine is fitted with Wolf’s arrangement 
of valves, and seems to be working smoothly and well. 
Towards the middle of the hall will be found a pump- 
ing arrangement of peculiar design constructed by 
Vigrenk et Meunier, of Paris, for the Eastern Canal of 
France. The plungers are arranged in a similar man- 
ner to the cylinders of a Brotherhood engine laid on its 
side and are actuated by a turbine at the centre. Each 
of the three pumps are double acting and discharge into 
acommon air chamber. It is said that these pumps 
are capable of lifting 18,000 litres per minute to a 
height «f 25 metres. The workmanship is fair but less 
space would suffice and the whole affair be made more 
compact by a judicious re-arrangement of design. Close 
by will be found two purely Corliss engines, one of 270 
HP., by Le Gravien & Sons, and the other, which is 
sold tothe French Government, of 140 HP., by Le- 
conteaux & Garnier, of Pats, Messrs. Dumont & Co., 
of Paris, make a fair show of centrifugal pumps. The 
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Electric light, now largely employed in many parts of 
Paris, for lighting the streets and gardens is exhibited 
side by side with Giffard’s ice-making machine, which 
performs its work entirely by mechanical means in com- 
pressing and expanding air. The inventor of this ma- 
chine is the son of Henry Giffard, of world renown for 
his wonderful invention uf the steam injector. As we 
arrive towards the end of the hall we find two fine pairs 
of engines whicn take up the whole width of the hall 
one pair of 300 HP., exhibited by the Société Anonyme 
and the other by the Company of Five-Lilles ; each of 
these engines has a valve gearing of peculiar construc- 
tion, aiming at the the quick cut-off, and regulated by 
the governor, but it would be impossible to convey in 
writing a clear sdea of the manner in which these work. 
The remainder of the hall is devoted to engines and 
machines for performing every description of work from 
coal-cutting and rock-drilling, to rope making, weaving 
and spinning, and at the end of the hall, and situate in 
the angle of the building, will be found an arrangement 
of copper, zinc and lead representing the work of La- 
veissure & Fils. In the centre stands a column com- 
posed of brass tubes supporting on high a copper globe. 
Around the pedestal on which this column stands, fire- 
box fronts, exhaust pipes, and ingots of metal are 
placed in wild but effective confusion. The whole is 
enclosed in a twelve-sided figure at each angle of which 
a standard is placed supporting a solid drawn tube, 
eight of them are of brass, the remaining four being of 
copper, and of marvelous dimensions. The spaces be- 
tween the standards are filled with tubes of various de- 
scriptions of materials. It is perfectly impossible to con- 
vey any idea of the style and grandeur of this effective 
arrangement, the immense tubes being pointed towards 
the heavens at an angle of about 45° gives one on en- 
tering the impression that the mysteries of an astro- 
nomical department are about to be investigated. 
C. GRAHAM SMITH. 
al cal : 


PENNSYLVANIA RAILROAD TRACK.* 





The managers of the Pennsylvania Railroad Com. 
pany have long recognized the importance of keeping the 
track of their roadways in the best condition, and in 
late years have realized the necessity of bringing it to 
the highest attainable standard. Efforts in this direc- 
tion convinced them that supervisors and track fore- 
men were satisfied with an excellence far below their 
own ideas of perfection; and, to remedy this, they 
adopted the plan of having each supervisor prepare, on 
his division, one mile of sample track, not limiting him 
as to cost, but requiring it to be made as perfect as pos- 
sible. The officers, the supervisors, and the foremen 
then passed over these sample miles, carefully examin- 
ing each, and at the conclusion of this inspection the 
most experienced supervisors acknowledged they had 
never before known what a perfect track was. As the 
result of these experimental efforts, a standard of track 
construction and maintenance was established, which 
has been in operation on all the lines of the company. 
Premiums are awarded, after careful annual inspection, 
to supervisors and foremen who succeed in approxi- 
mating most nearly the standard ; and each of the com- 
petitors for these distinctions is facilitated to compare 
his division with all others on the line, thus giving him 
the advantage of the efforts of all, and stimulating a 
laudable rivalry. Among the specifications published 
for the guidance of those in charge of track divisions are 
the following : 

The track must be in good surface ; on straight lines 
the rails must be on the same level, and on curves 
the proper elevation must be given to the outer rail and 
carried uniformly around the curve. This elevation 
should be commenced from one hundred toone hundred 
and fifty feet back of the point of curvature, depending 
on the sharpness of the curve, and increased uniformly 
to the latter point, where the full elevation is attained. 
The same method should be adopted in leaving the 
curve, The track must be in good line. The splices 
must be properly put on with the full number of 
bolts, nuts, stop-washers and stop-chairs. The nuts 
must be screwed up tight. The joints of the rails must 
be exactly mid-way between the joint-ties, and the joint 
on one line of rail must be opposite the- centre of the 


rail on the other line of the same track. In winter a 
distance of five-sixteenths of an inch, and in summer 





_ * The Pennsylvania Railroad: its origin, construction, condi- 
tion, and connections. Embracing historical, descriptive, and 
statistical notices ot cities, towns, villages, stations, industries, 
ana objects of interest on its various lines in Pennsylvania and 
New Jersey, by William B. Sipes. 





CROSS-SECTION OF ROAD-BED. 





CONNECTING JOINT. 


one-sixteenth of an inch, must be left between the ends 
of the rails to allow for expansior. The rails must be 
spiked both on the inside and outside on each tie, on 
straight lines as well as on curves. 

Cross-ties must be properly and evenly spaced, six- 
teen ties to a thirty-foot rail, with ten inches between 
the edge of bearing surfaces at joints, with intermediate 
ties evenly spaced a distance of not over two feet from 
centre to centre, and the ends on the outside, on double 
track, and on the right-hand side going north or west 
on single track, must be lined up parallel with the rails. 
The ties must not, under any circumstances, be notched, 
but they should be twisted, must be made true with the 
adze, and the rails must have an even bearing over the 
surface of the ties. 

Switches and frogs must be kept well lined up and in 
good order. Switches must work easily and safety- 
blocks must be attached to every switch-head. The 
switch signals must be kept bright and in good order. 

Ballast must be broken evenly and not larger than a 
cube that will pass through a two-and-one-half-inch 
ring. There must be a uniform depth of at least tweleve 
inches of clean broken stone under the ties. The bal- 
last must be filled up evenly between, but not above, 
the top of the ties, and also between the main tracks 
and sidings, where there are any. In filling up between 
the tracks, large stones must be placed in the bottom 
in order to provide for drainage, but care should be 
taken to keep the coarse stone away from the ends of 
the ties. At the outer ends of the ties the ballast must 
be sloped off evenly to the sub-grade. The road-cros- 
sing planks must be securely spiked; the planking 
should be three-quarters of an inch below the top of 
rail, and two and one-half inches from the gauge line. 
The ends and inside edges of planks should be beveled 
off. 

Ditches must be graded parellel with the track so as 
to pass water freely during heavy rains and thoroughly 
drain the road-bed. The lines must be made parellel 
with the rails and well and neatly defined. The nec- 
essary cross-drains must be put in at proper intervals. 
Earth taken from ditches and elsewhere must be dum- 
ped over the banks and not left at or near the ends of 
ties, but distributed over the slope. Earth taken out of 
the ditches in cuts must not be thrown on the slope. 
The channels or streams for a considerable distance 
above the road should be examined, and brush, drift, 
and other obstructions removed. Ditches, culverts, 
and box drains should be cleared of all obstructions, and 


the outlets and inlets of the same kept open to allow a 
free flow of water at all times. 

Telegraph poles must be kept in proper position, and 
trees near the telegraph line must be kept trimmed, to 
prevent the branches touching the wires during high 
winds. 

All old material must be gathered up at least once a 
week, and neatly piled up at proper points. Briers and 
undergrowth on the right of way must be kept cut close 
to the ground. Station platforms and the ground about 
stations must be kept clean and in good order. 

-_—__ ->-- — — 


CORRESPONDENCE. 





THE BRUSH ELECTRIC LIGHT IN ENGINEERING CON- 
STRUCTION. 


GLAsSGow, Mo., Sept. 7, 1878. 
Editor ENGINEERING News: 

Sir: I notice in your issue of August 2gth, an ar- 
ticle on the “ Brush Electric Light,” and 2s this is now 
attracting the notice of the public aad especially of en- 
gineers, I think it may be of interest to the latter to 
learn of every new improvement of it. 

The satisfactory lighting of the working chambers of 
caissons and of cylinders sunk by the pnuematic pro- 
cess has been a somewhat troublesome matter, since 
combustion does not take place readily in a condensed 
atmosphere, causing candles to emit a quantity of smoke 
which is exceedingly injurious to the workmen. Wax 
candles have to be employed where gas is not available, 
and these are expensive. 

In the construction of the new steel bridge over the 
Missouri River, at Glasgow, Mo., General Smith deter- 
mined to illuminate the working chambers of the cais- 
sions by an electric light ; and acting under his instruc- 
tians the writer investigated the Jablochkoff Light in 
Paris with a view to its employment in this place, and 
at the suggestion of Mr. T. E. Sickles wrote to the 
Secretary of the Franklin Institute for results of the 
investigations of the committe which recently examin- 
ed the subject of electric lights and experimented with 
some of the most promising of them. 

They recommended the “ Brush Light,” whereupon 
one of 1000 candle power was purchased and has now 
been successfully run several weeks. Placed near the 
centre of a chamber forty-five feet long and fifteen feet 
wide it thoroughly illuminates it from end to end, thus 
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permitting work to be carried on to far greater advan- 
tage than was possible when candles had to be used. 

The Brush machine which supplies the current 
necessary, is run by a small steam engine, which had to 
be provided, as the speed of those running the air- 
pumps is too variable to admit of their use for this pur- 
pose. Owing to the want of familiarity with the ma- 
chine and light some difficulty has been and is still ex- 
perienced in keeping them in continuous successful op- 
eration. But when its manipulation,— and this is not 
matter requiring much skill,— is better understood it is 
believed that there will be no further trouble in keeping 
the working chambers as light as day. 

Very respectfully yours, 
CHARLES SoOYSMITH, 

Asst. Eng. Glasgow Bridge. 


eon QUERY Box. 


1. Does the U.S. Coast Survey use the cylindrical or 
conical projection in the preparation of their charts? 


Ans. The polyconic projection is used. Each paral- 
Jel of latitude is assumed to be the bese of a cone 
whose vertex is where a tangent at the parallel inter- 
cepts the earth's axis. 


2. What are the dangerous ingredients of sewer air? 


- Ans, The question has never been fully answered. 
The gases, commonly produced by animal decomposi- 
tion, are there mixed with a highly subtle poisonons 
vapor, the composition of which is unknown. This 
last is the carrier, if not the producer, of zymotic germs. 
If the alleged discovery of the presence of bacteria in 
the blood «f fever patients (lately reaffirmed with refer- 
ence to yellow fever sufferers), be true, a long step has 
been taken toward learning the nature of this poison. 


3. Do low temperatures effect the strength of iron? 


Ans. Its power of sustaining “dead” loads is not 
affected, but its resistance to sudden shocks is much 
lessened. Prof. Thurston concluded, after a long series 
of experiments, that the factor of safety, in structures 
designed to sustain steady loads, need not be increased 
where exposure to severe cold is apprehended ; but that 
rails and other construction, which are to resist shocks, 
should have large factors of safety, and should, if pos- 
sible, be carefully protected from changes of tempera- 
ture. Styffe and other European experimenters have 
reached similar conclusions, 








4. I had occasion, recently, to ascertain the distance 
between a point A and an inaccessible point B. Buta 
very short base line, AC, could be used. The angles 
BAC and ACB were respectively, 84° 20’ and g2° 7,’ 
I feel very uncertain about the correctness of the com- 
puted distance. Is there another way of getting it? 

Ans, You may reach satisfactory results through an 
application of the ‘Theory of Transversals.” (See Ap- 
pendix B, Gillespie’s Land Surveying). There is a very 
good article based upon this, beginning in the January 
No. of Van Nostrand’s, entitled ‘* The Geometry 


of Position applied to Surveying,’’ which would help 
you. 
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CIVIL ENGINEERS’ CLUB OF THE NORTH.- 
WEST. 


The 87th regular meeting of the Society was held at 
the Club Room, No. 50 Dearborn St. on Tuesday the 
2d, at 4 P. M., with a very good attendance of members. 
In the absence of the President, Mr. Frost was elected 
chairman. The minutes of the preceding meeting hav- 
ing been printed in the Annual Volume, the reading was 
dispensed with and the paper for the evening, ‘“ Im- 
provement of Prairie Roads and Streets,” was read by 
T. J. Nicholl, C. E., of Springfield, Ils. The paper, 
on a very interesting subject, was illustrated fully, and 
after the reading, was discussed by the members present, 
It will be published hereafter, at which time, also the 
discussion, as far as possible will be given. 

The election of officers resulted in the continuation 
of the officers of last year. 

The following books and pamphlets have been do- 
nated to the library : 

‘ Specifications for the erection of Buildings for the 
Illinois Eastern Hospital for the Insane at, Kankakee,” 
from the Architect, James R. Willett. 

“ Transactions of the American Society of Civil En- 
gineers,” for March, 1878, : 

“Tests of Cold Punched und Hot Pressed Nuts,” by 
Prof. R. H. Thurston. From the Author. 

“ Letters from the Secretary of War, concerning Im- 
provement of Norfolk Harbor, Ex. Doc. No. 88; and 
concerning Bridge proposed over Saginaw River, Ex. 
Doc. No. 57.” 

**Report of the Secretary of the Treasury on the 
Adoption of the Metric System.” 

** Nos. 1 and 2 Humber’s Treatise on Water Supply ;” 
** Baldwin Latham's Sanitary Engineering; ” “‘ Hering’s 
Pile Driving Formule ;” ‘‘ Dunn’s Public Land Laws,” 
trom Geo. H. Frost. 


and will hereafter be at the disposal of members visit- 


zine; Journal of Franklin Institute; Railway Age, 
Popular Science Monthly and Supplement. 


ensuing year. Considerable discussion as to the ad- 
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The following periodicals have been subscribed. for 


ing the rooms of the Society.—Angincering ; Annales 
des Ponts et Chaussees ; American Architect and 
Building Fournal; Engineering and Mining Four- 
nal; Scientific American ; Railroad Gazette; Metric 
Bulletin ; Van Nostrand’s Eclectic Engineering Maga- 


The Library Committee recommended a further ap- 
propriation of $250 for books and periodicals for the 


visability of this appropriation ensued, and affer an in- 
formal vote to test the minds of the members present 
was taken, with only two in the negative, further ac- 
tion was postponed till next meeting. 

The “ Report of the Committee on Adoption of the 
Metric System,” was laid over till next meeting. 

The subscription to ENGINEERING NEws by the So- 
ciety, for the year ending June 30, 1879 was continued 


by vote of the meeting. The Society then adjourned. 
——_-—<>--—__———- 


BOOK NOTICE. 








SLIDE VALVE GEARS, Etc. By Hugo Belgram, M. E. 
Philadelphia: Claxton, Remsen & Heffelfinger. 


We recommend this little book of 125 small pages to 
every intelligent mechanic who has tired of the fudging 
method of setting and designing valve-gear so fre- 
quently followed in machine shops. It contains clear 
instructions how to design and analyze the action of slide 
valves moved by eccentrics, by link motions, and by cut 
off gears. Among the latter class we notice one invent- 
ed and patented by the author of the book. The sub- 
ject treated is one of great importance in the construc- 
tion of stationary and locomotive engines, and has been 
rather superficially treated in English literature 
hitherto. 


——_—-—--——_ <=> ——__—_—_——_- 


PUBLICATIONS RECEIVED. 





“ Transactions of the American Society of Civil En- 
gineers,” for May, 1878. 

“Second Annual Report of the Department of Pub- 
lic Works of the City of Chicago, for the fiscal year end- 
ing December 31, 1877.” 

Annual Report upon the Survey of the Northern and 
and North-western Lakes and the Mississippi River, in 
charge of C. B. Comstock, Major of Engineers, Brevt 
Brigadier General, U.S. A., aud H. M. Adams, Capt. 
of Engineers, U. S. A. being Appendix LL of the 
Annual Report of the Chief of Engineers for 1877. 


From the Institution of Civil Engineers: 


‘*Machine Tools,” By Percy Ruskin Allen, Stud. 
Inst. C. E. 


“ The Egremont Ferry Landing.” By William Car- 
ron, M. Inst. C. E. 


“The Centrifugal Pump.” By William Cawthorme 
Unwin, B.Sc., Inst. C. E. 


“Experiments on the Flow of air through well-round- 
ed Orifices.” By A. Fliegner. 


“The Huelva Pier of the Rio Tinto Railway.” By 
Thos. Gibson, Assoc. Inst., C. E. 


“Chemical and Physical Analyses of Phosphoric 
Steel.” By Alexander Lyman Holly, M. Inst. C. E. 


“Direct Acting or Non-Rotative Pumping Engine 
and Pumps.” By Henry Davey, Assoc. Inst. C. E. 


Description of the Excavating Machine, or Steam 
Navvy, with the Results of its use on the West Lanca- 
shire Railway, Communicated By Charles, Douglas Fox, 
M. Inst. C. E. 

“The Drainage, Irrigation, and Cultivation of the Al- 
bufira of Alcudia, Majorca; and application of the com- 
mon Reed as a Material for Paper.” By Henry Rob- 
ert Waring, M. Inst. C. E. 

—_—>- 


AGRICULTURAL ENGINEERING. 





BY HENRY STEWART, C., E. 

It is somewhat strange that agriculture should have 
almost entirely ignored the services of the professional en- 
gineer. While there is scarcely an art or industry besides 
this that has not been helped in its development by engi. 
neering practice, agriculture seems to stand alone in its 
neglect of it. Yet there is no other industry that needs 
the assistance of the scientific engineer more than this, 
and at the same time there is no other field for the prac- 
tice of his art that offers a more profitable and usefu} 
employment to the engineer than agriculture. On the 
one hand, the agriculturist has not yet been made aware 
of the need he has for the help of the engineer, and on 
the other the latter has not yet begun to consider how 
he can serve the farmer. When, however, this subject 




















































is carefully considered, an intelligent farmer, knowing 
the necessity for availing himself of every possible im- 
provement for the best practice of his business, finds 
himself beset at the outset by many practical difficulties, 
which are insurmountable to himself alone. He looks 
over his farm early in the Spring, when early work is 
already pressing, and finds, to his dismay, that his 
ground is utterly unfit for the plow; that Fall- 
sown crops are backward and ailing from the sodden 
condition of the ground; that his farm roads are mere 
mud-holes, and that the necessity for drainage of his land 
is apparent on every hand. But he fears to expend the 
large sum of money required for this necessary work, 
lest he may lose both that and his labor by some mis- 
take in the plan or execution of it. Thousands of 
dollars have been lost by amateur attempts at drainage ; 
many more thousands, if not millions, have been lost 
for want of proper sanitary precautions in the locations 
and arrangements of buildings ; vast sums in the ag- 
gregate have been uselessly spent in making roads in 
improper places and in an ineffective manner, and in 
many other ways the farmer’s money, labor, and time 
have been spent in vain for want of advice and assistance 
in the manner pointed out. 


When it is considered how difficult it is for an un- 


practiced eye, or even one used to the work, without 
the proper instruments, to detect a variation in the level 
of one foot in a hundred, and when in draining it is 
often necessary to fullow an inclination of but one foot 
in a thousand, it is seen how needful are the services of 
a competent person to lay out a perfect grade for the 
bed ofadrain. The need for this will be yet more appar- 
ent when it is remembered that the departure of but one 
inch from a perfect grade, if only for one foot or two in 
the length of a drain, will permit the water and sedi- 
ment so remain in the tile, and soon to close it and ren- 
der the whole drain useless. Again, there is not one 
farmer in a hundred who feels certain about the boun- 
daries of his farm, and slumbering disputes are ever 
liable to wake into long and angry disputes and costly 
law-suits. Instances, however, need not be multiplied. 


The professional agricultural engineer finds his em- 


ployments, or should, in doing for agriculture what he 
has done for railroads, at least to a certain extent, 


His business is to arrange and lay out all the perma- 


nent work of the farm in the least expensive and most 
effective manner, to advise as to the proper location of 
barns and other buildings, with reference to the easiest 
access from other parts of the farm, water-supply, drain- 
age. use of steam and other powers, disposal of manure, 


and the sanitary condition of the animals kept in them, 


to lay out and construct drains; to point out the facili- 


ties for irrigation, or the construction of water meadows ; 
the reclamation of marshes ; the embankment of flats of 
tidal streams, and to superintend the performance of the 
necessary works in the most substantial and effective 
manner. He shouli be able, not only to advise as to 
the manner of making these improvements, but to give 
estimates for the work which shall be accurate and 
trustworthy, so that a farmer or land-owner who begins 
a work may not find himself unable to finish it. On his 
part, then, it is clear that he must have made a study 
of agriculture, and have a practical knowledge of the 
working of a farm. He must have as thorough an ac- 
quaintance with the routine of farm-work, the character 
of soils, the needs of crops, and those of the farm stock 
as a mechanical engineer has of the strength of stone, 
timber, or metals, and the methods of working in all 
these materials. It is practically a new profession, the 
occasion for which has but recently arisen, but 
which has already become a pressing necessity for 
agriculture. ‘There is abundant material from which 
to provide an ample supply of skilled agricultural 
engineers. Hundreds of men who have formerly been 
employed upon railroads, and who have a fair to good 
scientific education which will enable them very soon to 
quality themselves for this work, are now idle. Already 
a few practiced civil engineers, who, from inclination or 
force of circumstances, have become farmers, have been 
induced to commence practice as agricultural engineers 
in their immediate neighborhoods by the frequent ap- 
plications for advice and assistance which are made to 
them; and what has been a long-established practice 
and profession in England awd European countries has 
recently made a beginning here. 

It is the farmer’s business to avail himself of the help 
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thus afforded when he discovers that he needs it | careless eyes, by a continuous roar, an a puft of dust respondent says that cist is the only drawback 
When an improvement which will cost hundreds or | 2nd smoke—has wondered what the lodger may thiak | use of wood. It is quiet and gives good foothold for 
housands of dollars is to be made, it will be both safe of it all, and what the lodger, with ruined privacy and | horses. At one time twenty-four large horse owners 
t oe 7 murdered sleep, may have to say to the landlord, hot | presented a petition against the further use of asphal: 
and profitable to oo the services of a — at and profane from the mere apprehension of complaint | in the London streets. 
fessional man who is competent to do this work. 


and warning. These rooms are darkened sometimes ; 
Money will be saved by it at the outset, and money 


1 ) / | general omnibus company. Sixteen of the signatory 
there are sickness, suffering, death in them ; but the | parties, including the one named, owned in the aggre- 

will also be saved in the expenditure for the work. It 

is something to know that when an expensive drain is 


tattle and jar and smoke and dust go storming by in- | gate 548 horses. When horses fall on this pavement 
completed the outlet will be lower than the head, and 


cessantly. The passenger sees also the shops below, | they have great difficulty in regaining their feet. Its 
and his imagination goes into them, accompanying the 
occasions have been known when the opposite result 
has been reached by unskillful work in farm drainage; 


na most dangerous condition is when a light dash of rain 
* shopper,” wiping dust from her saque and cinders from 
it has also occurred that by badly executed work in ir- 


{ falls on a thoroughly dry pavement. When quite dry 
her eyes, and “ cheapening the goods” amid the rumble | or thoroughly wet it is not so bad. The improved wood 

rigating land dry ground has been turned into a morass 

Mistakes like these can hardly be avoided as these works 


of the train, and he wonders if the noise, and the smoke, | pavement is laid upon a thick bed of concrete, and upon 

and the dust promote the prosperity of the shops. The | these the blocks are set upright in parallel rows across 

carriage horses passing under the frame-work of the | the street. The blocks used are of pine, and the size is 

railway do not seem to be frightened. They lift their | usually six inches deep, eight inches long, and three 

rey 2 gy aap train comes thundering over, but | inches thick. The rows are separated by a strip three- 

: that is all. Indeed every body is compelled to observe | fourths of an inch thick, and the interstices are then 

are now done, ute lend hes seeched a value of $100 | that here is a new thing, another step forward, another | filled with a mixture of aspha!t and pitch poured in hot. 

per acre or more, an where the buildings upon 100 ac- improvement of the nineteenth century which has come, | When cold it is almost as solid as rock. The police 

res cost as much as the land, it is certainly worth while | and, despite chambers and lodgers and landlords and | authorities of the city have thoroughly tested the rela- 

for the owner to be sure that his money is used in the ee ae come to 2 a tive merits of wood and asphalt for city paves, and they 

‘ “: ere have been protests of property-holders and | found that in all kinds of weather, and including com- 

most profitable and effective manner. Now that the in physicians, and suits have been brought and meetings | plete and partial falls, it was found that on asphalt a 

come from all kinds of labor or safe investments. has | held. The railway has been denounced as the result of | horse might be expected to travel 191 miles before fall- 

reached the lowest limit known for many years, it will| a monstrous usurpation of public force over private | ing, while on wood he might be expected to travel 330 

certainly be wise to make the most of what we have right, forecasting the Commune itself. But the convic | miles before falling. But on asphalt 43% per cent. of 
invested, or from what labor we perform. For the 
farmer to work without the best tools or implements 
would be certain loss; so for him to continue to work 
without putting his land, buildings, roads, and water- 
privileges into the most effective condition, and to neg- 
lect to use the best help he can secure for this purpose 

would also be certain loss.—Vew York Times. 
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Among these was the London 
















































tion of public convenience will probably prevail over | the falls were complete, while less than 12 per cent. 
all, and the problem of rapid transit will have been | of those on wood were complete. Considering only 
solved by the aerial method. It must produce great | complete falls, and all varieties of weather, a horse 
changes of value. Streets through which such roads run | would travel 686 miles on asphalt before falling ; but on 
will cease to be the streets of dwelling-houses or of small | wood, 2,989 miles. On dry asphalt pavement he would 
shop§. These will withdraw into the neighborhood ad- | fall once in going 1,101 miles, and on wood he goes 
jacent, near enough for the use, and out of the reach of | 4,180 miles before having a complete fall. On damp 
the noise. The current of increasing population will | pavement, a fall in 333 miles on asphalt, and on wood 
be turned from New Jersey and Long Island to the | a complete fall in 1,592 miles. On asphalt, when the 
region between the North River and the Sound, which | pavement is wet, a horse gets a complete fall in going 
will thus have a swift and direct connection with the | 568 miles, and on wood he may travel 3,583 miles 
lower city, unvexed by ice or fog or storm. But the | before falling. The figures given do not contradict the 


sagacity of the city must now secure as certainly a swift | statement that the asphalt is most dangerous when it is 
and cheap freight connection with the West, or it may slightly damp. 


find the increased facility of local transit will not alone 
retain the supremacy of New York.—Harfer's Maga. 
zine f or September. 
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THE MOUNT WASHINGTON ACCIDENT. 
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RAPID TRANSIT IN NEW YORK. 





When an elevated railroad was proposed, it was gen- 
erally regarded as a frantic and futile chimera. To-day 
there are two elevated railroads. When the first iron 
pillars were raised along Greenwich street and up the 
Ninth avenue, it was declared that it was an intolera- 
ble nuisance and disfigurement of the street. To-day 
main streets are occupied with the trestle-work of the 
railway, and the aerial traveller shoots by steam 
through the thoroughfares from Central Park to the 
Battery, and from the Battery to Harlem. No spot in 
the world, within the same time, can show a more mir- 
aculous change than that of the New Amsterdam of 
Governor Stuyvesant to the New York of Mayor Ely; 
and as the passenger whirls across the island in the 
time that old Governor Peter used to stump from end 
toer ’ of the Battery, he may curionsly wonder what 
municipal marvels the next two centuries will produce. 

Should this printed leaf flutter down to the reader of 
that day, he will be glad to know something of the be- 
ginning of the elevated street railways. If he will im- 
agine, then, going down a little street by the south side 
of Trinity Church-yard, which now surrounds Trinity 
Church, he will find in the next street parallel with 
Broadway a structure which covers it like a massive 
low bridge. He looks up the long perspective of rafters 
underneath, and that is all that he sees of the street. 
Ascending a wooden staircase to the top of the bridge, 
he finds an office, where he pays 10 cents for a ticket and 
passes immediately into a car remarkable for its light 
elegance. The form of the seats and of the wood-work 
is graceful; the seats—for it is summer—are of cane, 
and there is a general freshness and coolness of aspect 
which is very agreeable. In a moment the train is 
moving with a curious solidity of action, the wheels 
running in grooves that would seem to make the mis- 
hap most to be feared—that of leaving the track—quite 
impossible. There are a dozen passengers in the car, 
and as many more in each of the three cars of the train, 
and there is a train from the station we have just left 
every three minutes. 

We roll along at the level of the second-story win- 
dows of the larger houses, stcpping at frequent stations, 
which are gay and pretty wooden buildings, with gates 
and warnings to prevent heedless stepping in front of 
the constant trains. Suddenly our speed is slackened 
almost to stopping, and we turn at right angles down a 
street, and presently, at the same angle, resume our 
northerly course. This involves great loss of headway, 
and consequently of speed, which will be remedied 
some day. As we roll on, our view is confined to the 
faces of the houses that line the street and the glimpse 
and vistas of the cross streets. But as we reach the 
broad Sixth avenue we see more of tke life of the shops 
and sidewalks ; we are opening out into the broader 
me of the city; there are stately churches and lofty 

ouses ; and suddenly there is the green country before 
you—we are at Central Park, and it is twenty or twen- 
ty-five minutes since we left Trinity Church. 

To the passenger there has been but one discomfort 
—the smoke and fine dust from the locomotive. It has 
been a surprisingly delightful journey. Omnibuses and 
street cars are the monsters of a distempered fancy. 
Going down town or going home is a charming excur- 
sion. But while this is his own personal experience, the 
passenger, as he has caught sight in his flight of a 
chamber in an upper story, with the bed toward the 
window, the bureau, the table. and the chair —a seclu- 
sion ruthlessly invaded every moment by hundreds of 
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FOREIGN INTELLIGENCE. 





A NEW reservoir is being constructed at Pemmigton, 
Barrow-in-Furness, England, having a capacity of 200,- 
000,000 gallons. 





The little daily newspaper printed at the summit of 
Mount Washington during the summer season, and 
called Among the Clouds, gives some additional particu- 
lars to the accident to one of the trains ascending the 
mountain on Thursday. Each train consists of an en- 
gine, one passenger car, having seats for forty passen- 
gers, anda small baggage cir. The engine is below the 
passenger car, pushing the latter up the incline, which 
in some places is one foot in three. About 260 passen- 
gers started for the summit on Thursday morning, four 
trains being used to convey them, all, of course, being 
unpleasantly crowded. Among the Clouds says: ‘* The 
three forward trains arrived at the summit nearly on 
time, but the fourth and last was delayed by an acci- 
dent to the engine Cloud, the rear driving cog-wheel 
breaking on the lower part of Long, Trestle. The 
wheel is inade of steel, and has nineteen cogs, seven of 
which gave way, owing toa defect in it when made. 
The engine was in charge of Henry Kuapp, engineer, 
John McCarthy, fireman. The break in the wheel was 
instantly discovered, and the ratchet-brake on the for- 
ward ¢riving shaft of the engine applied, which stopped 
the train instantly. All of the seats in the car were 
filled, and a number of the passengers were occupying 
chairs on the baggage car in the rear of the engine. 
There were about 70 passengers on the train, and only 
a few were aware that an accident had occurred until 
after the engine had stopped. The engine was securely 
held by the ratchet-brake that it moved backward down 
the mountain less than four inches. The accident hap- 
pened about 12 o'clock, and the passengers excepting 
a few who walked up the mountain, remained until a 
train ran down from the summit and took them up. 
The old engine at the base, George Stephenson, was 
fired up, and ran up the mountain to assist in ‘aking 
the disabled engine down. The work was so difficult to 
perform that it was after seven o’clock before the down- 
ward trip could be begun, and after getting within 
three-quarters of a mile of the base the old engine broke 
down. It was then necessary to give up further work 
for the night. The passengers at the summit waited 
yesterday, expecting to be able to return, but when it 
was known that they could not, they took quarters in 
the Summit House for the night, where they were as 
comfortably taken care of as circumstances would ad- 
mit. This accident fully demonstrated the fact that 
the road is carefully managed. and not the slightest ac- 
cident can occur without being detected at once and in- 
jury to passengers prevented. This is the eleventh sea- 
son since the road begun business, and during the time 
it has carried 100,000 passengers, not one of whom has 
been injured. —Boston Daily Advertiser, August 27. 
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LONDON PAVEMENTS. 


LONDON consumes over eight million tons of coal a 
year. The total consumption of Great Britain and 
Ireland being $114,048,940. 


THE telephone has been adopted in all branches of 
the German army. It is thought that it will be exceed- 
ingly advantageous for outpost duty. 


AT Penycraig, South Wales, the gas in the steam-coal 
seams has been conveyed to the pit’s mouth by means 
of pipes laid down for the purpose, supplying a number 
of jets in the engine house. 


ALL the telegraph wires of London, with the exception 
of the local lines, which pass over the tops of the houses, 
are laid under ground. Iron plates on the sidewalks 
give access to the wires. There are not less than fifty 
insulated wires visible through these openings. Tele- 
graph poles are not allowed in the streets of London. 


THE statistics of accidents of France, which are 
complete only for the four years from 1873 to 1876, in- 
clusive, show that in those years there were 123 acci- 
dents resulting from the use of steam machinery in 
France, resulting in the death of 145 persons, and the 
injury of 193 others. Most of the serious injuries arose 
from the use of boilers having no inner grate. Three 
were caused by the explosion of locomotive boilers, but 
these caused no loss of life. There are fewer accidents 
in large establishments than in second and third rate af- 
fairs. One-third of the accidents were due to want of wa- 
ter in the boilers. Of the 145 fatal cases, the accidents 
were due in 14 of them to defects of construction, in 3 to 
bad quality of metal, in 27 to excessive wear, in 23 to cor- 
rosion of the sides of the boiler, in 3 to over-pressure, 
in 23 to want of water. in 14 to carelessness of the 
stoker and in 6 to insufficient cleaning. 


IN most of the houses in Paris there are two sets of 
drain pipes. One of these connects the washing sinks, 
bath tubs, etc., with the city sewers. The other con- 
nects the water closets with cess pools in the house 
yards, and these last are pumped out and the contents 
are carried off to be used on the land. It is only the 
sewage of the former kird that have to be attended to, 
and for this purpose the whole contents of the public 
sewers are collected in very large conduits, from both 
sides of the Seine, and are conducted down to Asnieres 
on the river, and just at the outskirts of thecity. Here, 
by means of powerful pumps, about one-third of all the 
sewage water is raised high enough to flow by gravity 
over a large tract of flat land in the bend of the river 
just below this place. The rest of the sewage is al- 
lowed to enter the riverhere. The amount of sew- 
age carried in the sewers yearly is about 133,000,000 
cubic yards, and, as a cubic yard is not far from 200 
gallons, the daily flow of sewage is about 73,000,000 
gallons. One-third of this, or 24,000,000, is daily 
pumped up 20 or 30 feet to distribute it over the = 
insula on which Gennevilliers stands, comprising about 
1,000 acres, 








The problem of pavements is vexing the London 
public. In that great city every improvement has been 
successi tried, and we are surprised to learn that 
there is to be a return to wooden pave. A London cor- 
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GENERAL INTELLIGENCE. 





Ge We solicit and are always pleased to gps in these 
columns any items of interest that may be furnis. us. 





PERSONAL. 


Maj. G. L. GILLespiz, of the U.S. Engineer Corps, 
has been relieved from duty in Chicago, and ordered to 
Portland, Oregon, to relieve Maj. J. M. Wilson of the 
works in his charge there. Maj. Gillespie will report 
to the secretary of the treasury for the purpose of re- 
lieving Maj. Wilson of his duties as engineer of the 
Thirteenth lighthouse district. Maj. Wilson will pro- 
ceed to Washington after he is relieved and report to 
the chief of engineers. 


GAS AND WATER. 
The streets of Topeka, Kansas, are to be lighted 


with oil, 


The Hoosac Tunnel is to be illuminated by the 
electric light. 


Palmerston, Ontario, has decided to sink water tanks 
for fire protection purposes. 


Waterloo, Iowa, was lighted by gas on the night of 
the 2nd inst., for the first time. 


Almont, Mich., has voted by three majority to raise 
$2,000 by village bonds wherewith to secure a water 
works system for the town. 


Pieparations are being made to sink an artesian well 
at Geneseo, IJ]. The derricks are up and the engine 
has arrived for doing the work. 


The Keokuk (Iowa) Gate City of the 4th inst., says: 
** The inlet pipe of the water works has been laid a dis- 
tance of 160 feet into the river. Where they are work- 
ing now the sand is very bad, and the trench fills up in 
about fifieen minutes, but three lengths farther out the 
bed of the river is nearly tree from sand. The company 
have the prospect of an abundant supply of clear pure 
water.” 


There was filed in the office of the Secretary of State 
of California, on the 2gth ult., articles of incorporation 
ot the Victoria Water Company, to conduct water from 
Wildcat creek and its tributaries and sources in Contra 
Costa county to the town of San Pablo, Contra Costa 
county, and to Berkeley, Oakland and other towns and 
cities in Alameda and Contra Costa counties. Busi- 
ness place, San Francisco. Capital $150,000. 


Superintendent Cramer, of the Rock Island, II1., water 
works, reports that during August the piston engine 
and pumps, at the water works building, discharged 
29,657,004 gallons of water, and the Worthington, 1Io,- 


384750; a total of 38,041,754 gallons, or an average of 


1,227,121 3-10ths gallons per day. The largest amount 
pumped in one day was 1,854,130 gallons on August 1, 
and the smallest was 869,415 on August 11. The 
average cost of fuel per day was $4, and the average 
of pressure upon the mains was 58 pounds. 


A despatch from Warren, Ohio, dated the 3d inst., 
says: ‘* The water works question continues to be the 
all-important. topic among our citizens, The impres- 
sion obtains that the proposition of the Relief Water 
Works Company of Buffalo, will ultimately be received 
in some shape, although many of the leading tax-payers 
object to any proposition looking toward the construc- 
tion of water works at this time. A delegation from 
the City Council is now in Titusville, examining the 
system there in use.” 


Westborough, Mass., is again agitating the water 
question, with a prospect that the matter will soon come 
before a town meeting. Much of the well water in the 
crowded part of the town is said to be unfit for use, and 
a yreater supply is also needed for mechanical purposes. 
The plan upon which many of the business men are 
agreed is to take the supply from Sanders pond, about 
a mile and a half from the village, which can, it is 
thought, be easily enlarged so as to supply the town for 
years to come, while the cost of the work would not ex- 
ceed $25,000. 


The Montreal Hlerald and Daily Commercial Ga- 
zette of the 4th inst., says: “ The council of the muni- 
cipality of St. Cunegonde, during the last session but 
one of the Provincia) Legislature, obtained the passage 
of two By-Laws authorizirg the Council to issue deben- 
tures to thecxtent of $60,000 for the purpose of erecting 
works to supply the muncipality. In accordance with 
law, the public vote on the first By: Law was tested yes- 
terday ata poll of one bour’s duration, resulting in a 
unanimous vote in favour of the measure. The second 
By-Law will be voted on on Thursday next, and if re- 
ceived with a like success, the contractors for the work 
—Messrs. Berger & Beique will commence the w: rk 
immediately.” 


The Louisville (Ky.) Commercial has the following : 
“The Gas Company ought to reduce the price of gas. 
That is a settled question, But it is simply a business 
proposition to be settled in a business way. The Gas 
Company has made money, but so has the city made 
money by it. The city owns some seven hundred 
thousand dollars of gas stock that never cost it a cent, 
and the gas company has been compelled to do some 
unprofitable things which have tended to keep up the 








ENGINEERING NEWS. 





price of gas. For instance, it was compelled to build 
its western works and extend gas to Portland, an ex- 
penditure that has never paid. It had to make exten- 
sive improvements when everything was costly and the 
cost was capitalized. In other words it has been com- 
pelled by municipal legislation and by its character to 
water its stock very heavily, and that is one reason why 
the present high charges are kept up. Looking at the 
matter from the point of view of a gas stockholder, the 
Gas Company has a good many reasonable grounds of 
complaint. The general question is not altogether 
one-sided, and in the general irritation at Gas Com- 
pany delinquencies, justice must not be forgotten. The 
price of gas ought to be lowered, but the Gas Company 
ought not to be destroyed.” 


A special meeting of the Allegheny, Pa., Water Com- 
mittee was held on the evening of the 2d inst., for the 
purpose of opening the bids for rapairing the Lowry 
engine, and also for furnishing a new engine for the 
city. A telegraph dispatch from the Corliss — 
Company of Providence, R. I., stated that they had 
just learned that Allegheny had advertised for bids for a 
new engine, and asked that they be allowed to hand in 
a bid during the week. After some discussion the 
committee declined to grant the request, as it would be 
unfair to other bidders. Five bids for repairing the 
Lowry engine were received, from loca] manufacturers 
as follows: Armstrong & Hutchison offered to put in 
new valves, plungers and a condenser, according to the 
plans of the Water Committee, for the sum of $18,880 
Totten & Co., offered to make the repairs for the sum’ 
of $21,9C0; a steam condenser to cost $600 addifional, 
and all old castings removed to belong to them. Rob- 
inson, Rea & Co., oflered to put in three new valves for 
$15,540, two new pump barrels and plungers for $7,565 
or do the entire work for $22,300, and a condenser with 
air pump to cost $2,800 additonal, or a condenser with 
gravity pipe $1,€00 additional. The Atlas Works 
offered to do the work as follows: Stone work, $990; 
bed plate, $750; chambers, $8,490; pump barrels and 
plungers, $3,240 ; valve stems, $125; drain pump, $25 ; 
condenser, $600. Total, $14,220, or with Bulkley’s 
condenser for $14,370, the work to be completed in 89 
days. McIntosh, Hemphill & Co., offered to do the 
work as follows: New valve chambers, $10,000 ; pump 
barrels and plungers, $3,000 ; syphon condenser, $600 ; 
foundations, etc., $2,000; new valve stem, $100; total 
$15,700; or with Bulkley’s condenser, $400 additional ; 
or with ordinary air pump and condenser, $500 addi- 
tional. The bids for furnishing a new pumping engine 
to the city was as follows: The Quintard Iron Works 
of New York offered an engine for $46,000. H.R. 
Worthington, of New York, offered to put up one of 
his engines—the one shown at the Centennial Exhibi- 
tion—which will pump water into the Allegheny reser- 
voir, 6,000 000 gallons daily, with a consumption of 
800 pounds of coal per hour for the sum of $32,500. 
The engine can be delivered in two weeks, and put up 
and set to work in one month after its arrival. The 
city to make all steam and water connections. MclIn- 
tosh, Hemphill & Co., offered to put up an engine that 
will pump 6,000,000 gallons daily into the Allegheny 
reservoir, for the sum of $20,000, and they also to have 
the Lowry engine. The Geo. F. Blake Manuf’g Co., of 
Boston, offered to put up an engine for the sum of 
$19,875, the city to prepare the foundations, etc., the 
engine to |e similar to the one erected in Washington, 
D.C. After an informal discussion of the bids received 
the committee adjourned to meet on the oth inst.at 
which time they were to have the bids in shape to sub- 
mit to councils with the necessary recommendations. 





STREETS, DRAINAGE, etc. 


A considerable amount of sewer work is petitioned 
for, projected and under way at Rock Island, Ill. 


In Cincinnati, oak blocks have been substituted for 
pine in laying wooden pavements. They are laid upon 
beds of clean gravel. 


An improved pipe sewer-trap, for the purpose of ex- 
cluding and effectually stopping the flow of foul gases 
into the streets, is to be introduced in Louisville, Ky., 
by City Engineer Scowden. 


During the month of August the Bureau of Street 
cleaning, of New York city, swept 2,039 miles of streets, 
and caused to be removed 65,856 loads of ashes, 27,137 
loads of street dirt, and 632 loads of garbage. 


The Cleveland Herald of the 4thinst., says: “ The 
expiration of the catch-basin contract on the 27th ult., 
was a very fortunate occurrence for the contractors. 
By the terms of the contract they are held responsible 
for any damage that may result from the overflow of 
the basins. The storm Monday night has filled up the 
basins and no doubt will result in a good deal of dam- 
age to property, for which they would have been res- 
ponsible, had it occurred a few days before.” 





BRIDGES. 


The iron bridge over Rock river at Sterling, IIl., 
which cost $40,000, was formally opened on the 31st 
ult. 


The East River Bridge Trustees have resolved to sue 
the city of New York to enforce the payment of bridge 
moneys. 
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A new iron bridge for the Lebanon Valley Railroad, 
of immense strength and magnificent design is to be 
erceted at Reading, Pa. 


At the meeting of the Town Council, of Bedford, 
Quebec, on the 2d inst., there was sold by bid the con. 
tract for constructing a bridge over Pike river for ¢r,- 
150. The new bridge is to be a covered Howe truss 
span with 16 feet roadway and to carry 100 lbs. per 
square foot live load. The design, plans and specifica- 
tions were prepared by A. A. Batcheller, P. L. S., of 
Bedford. 


RIVERS, HARBORS, Etc. 

The Detroit Hvening News says; ‘“ At the rate of 
time it has taken to build the St. Mary's ship canal it 
will take 14,000 years to build the proposed ship canal 
across southern Michigan.” 


The construction of the proposed jetties in the Char- 
leston, S. C., harbor, which the government is about to 
commence, will, it is confidently believed, make it one 
of the best on the coast. The plan is like the one em- 
ployed at the mouth of the Mississippi. The bar at the 
entrance is about ten miles long, and the jetties are to 
be so constructed as to enclose all the water now 
spreading over au area of ten miles in width into a 
channel half a mile wide, excepting what may pass over 
the submerged portion of the jetties. The out-flow be- 
tween the jetty-heads, it is expected, will then have 
eight times the force it has at present; consequently 
scouring out a channel estimated at from twenty-one to 
twenty-four feet at mean low water. The present depth 
on the bar is only ten to twelve feet; so that, if success- 
ful, the value of the improvements can readily be seen. 
The News and Courier says: *‘ It means that the lar- 
gest vessel afloat can then come across Charleston bar, 
running into a land-locked port spacious enough and 
deep enough to accommodate the navies of the world.” 


The Atchison, (Kansas) Glode of the 31st ult. says: 
The Government appropriation of twenty thousand 
dollars for river improvement opposite this city, will be 
expended under the direction of Mr. C, B. Davis, the 
chief engineer. Mr. C. B. Davis very wisely argues that 
as the appropriation is small, the river should get the 
benefit of every cent, with no profits to contractors. 
The work will extend a mile above Commercial street, 
on the Missouri side, and will consist of a series of 
brush mattresses, sunk five feet below the present stage 
of water, and held in position by great weights of stone. 
Thirty men will go to work Monday, and all the ap- 
propriation will be expended this year. The work will 
be done where the river has cut greatest into the bank 
this year. The survey shows that since 1873 one-half 
of the town site has been washed into the river, one- 
third since November last. Or, the washing has 
amounted to g§0 feet since the survey of 1873, and 520 
feet since November last. Only about $150 has so far 
been expended. Mr. Davis shows a commendable dis- 
position to make the appropriation go as far as possible, 
for which we tender him thé thanks of the city of 
Atchison.” 


A correspondent of the Savannah, (Ga.) Mews, 
writing from Palatka, Fla. says: ‘* The people of Flor- 
ida are getting waked up in regard to a ship canal to be 
built across the peninsula of Matanzas Inlet, on the 
Atlantic, to Fort Wool or Clay Landing. on the 
Suwanee river. This is the most practicable route 
across the State, for several reasons. The first and 
most important reason is: It would have an excellent 
harbor at each end of the canal, and no obstructions at 
either end. There would not have to be more than 
seventy-five miles of canal cut on this route, and then 
it would reclaim at least 1,000,000 acres of the best 
lands in the State. This land, when reclaimed, would 
be worth the price of cutting the canal, and the whole 
route would be well supplied with natural feeders. 
The distance from New York to New Orleans by this 
route would be much less than any other route farther 
South and would be from 1,000 to 1.200 miles less than 
the route now sailed, which would make a difference of 
from 2,000 to 2,200 miles saved on the round trip, and 
would save yearly $5,000.000 in the way of shipwrecks, 
and $3,000,000 annually in the way of extra insurance, 
over $40,000,000 in freight, and several millions every 
year in the way of grain and meat which go to waste 
every year in the great Mississippi valley for the want 
of a cheap transportation to the sea-board. The canal, 
when built, would bring in a revenue of at Jeast $8,000,- 
000 or $10,000,000 annually in the way of tolls, espe- 
cially when the Darien Canal is completed, as it would 
throw a vast amount of shipping from California, Japan 
and China, through the Gulf of Mexico, and through 
the Florida Ship Canal to New York and Liverpool to 
other ports.” 


MISCELLANEOUS. 


There are forty-three public parks and squares within 
the city limits of Boston, and all of them are in good 
condition. 

The stones used in the construction of the United 
States Treasury building, Washington, are heavier than 
any in the pyramids of Egy. ~ 

The school board of Richmond, Ind., has decided on 
the erection of a new school building. It will be a 
model structure, and will probably cost $10,000. 
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A most terrible and destructive rain storm pre- 
vailed throughout the Western portion of the Do- 
minion from Tuesday to Thursday of last week, ex- 
tending also into Northern Ohio, and southerly 
into Pennsylvania to West Virginia. In Canada, 
during the five days, rain to the depth of over five 
inches fell, and in the first thirteen days of this 
month 7.24 inches fell, being the greatest depth 
known since 1843. A great many iron and wooden 
bridges in the region of the storm have been swept 
away, several houses were thrown down, and some 
lives have been lost; business on the railroads has 
been interrupted very seriously and on the country 
roads all traffic is suspended for the time being. 
What the total damage done will amount to can- 
not be estimated, and it must necessarily require 
considerable time before it can be repaired. 





Tue Telemachon is a machine to be used in the 
transmission by electricity of the power generated 
by rivers and tideways to any point where such 
power may be wanted for manufacturing purposes. 
It is the invention of Mr. William Wallace, of An- 
sonia, Conn., a manufacturer of electrical machines, 
who has devoted many years of laborious study and 
research and a large amount of money to the sub- 
ject. Mr. Edison has been to see the machine and 
went into raptures over it. It is now gravely pro- 
posed that the accumulated power of the Niagara 
Cataract be utilized by means of the telemachon as 


follows: A series of flumes could be constructed 
from -the edge of the descent of the American falls 
to the level of the water below of a size sufficient 
to carry all the water of the Niagara River through 
water-wheels. With shafting this power could be 
used to turn the machine generating the electric cur- 
rent. This current could then be carried to New 
York City by conductors, which are copper rods. 
These rods might be tapped then at any point 
wherever power if needed, and wires carried into 
factories just as gas is now carried in pipes through 
the streets. Inthe factory a ‘elenatinen would be 
placed of a power sufficiently great to run the 
shafting. Thus the entire power required by the 
state of New York might be taken off along the 
line of the main conductors. The amount of elec- 
tricity taken off at any one point would be readily 
regulated in the same way in which the current 
taken from a battery for telegraphic purposes is 
now regulated—that is, by introducing suitable re- 
sistance in the local line. . 

A full description of this wonderful machine is 
given in the New York Sun, Sept. 10. 





CORRECTION. 

In Mr. Herschel’s article “ Brandt's Hydraulic 
Drill” on page 282, ante 5th line from top, for 
“relative” read “rotative”; in third column 
same page, 16th line from bottom, for “ drain” 
read “ diameter,” in both cases. 





PLANIMETERS AND THEIR ACCURACY. 





Within a few years the use of planimeters ‘has 
become quite common among the engineers of this 
country, and they have learned to appreciate and 
enjoy its merits. Not only has it proved to be an 
instrument that is productive of a great saving of 
time and labor in the calculation of the areas of 
all kinds of irregular figures, but its uses are many 
and varied in other portions of engineering prac- 
tice. It has been applied, for instance, with mark- 
ed success, to the calculation of the solid contents 
of earth work, whether in the shape of R. R. cut- 
tings and embankments, or in that of the still more 
irregular bodies that are contained between the 
surfaces given by two series of soundings taken at 
different times; and to the calculation of the con- 
tents of other solid bodies. We refer in this con- 
nection to an article by Clemens Herschel, Civ. 
Engr., of Boston, in the Journal of the Franklin 


Institute, for 1873, or to the directions for using 


the planimeter, from the pen of the same gentleman, 
furnished with each instrument, by Messrs. Buff & 
Berger of Boston. 

























































ing the persistent remarks of the advocates of the 
time-honored arithmetical 
operations, unfit for aught but slaves, one and all,) 
that the use of the planimeter necessitates the 
plotting of all the cross-sections used, this is not so, 
as any one who will take the small trouble to read 
the articles to which we have referred, can readily 
see. - It is unnecessary to plot a single cross-section. 
With all due respect to the old and the new books 
and tables, upon the calculation of earthwork, that 
have been printed, we are convinced that any one 
who has once tried the method of calculating earth- 
work by means of the polar planimeter, will laugh 
at the idea of ever again wearing out his intellect 
and energies on the grindstone of arithmetical 
computations of cuts or fills. 


ponder over this fact which we have from reliable 
authority: an area of about 10 acres of mud flats 
had been dumped upon, with scows, until a series 
of soundings upon it showed it to represent very 
well, a relief map in miniature of the ‘Rocky 
Mountain,’ or the ‘White Mountain’ region. 
this irregular surface, more scow loads were dumped 
for several months, and another set of soundings 
were then taken, like the first, at 50 feet distances 
in both directions, or reduced to these distances. 
From a sheet containing the results of these two setts 
of soundings, the solid contents—some 40,000 cubic 
yards dumped and remaining on these 10 acres—in 
the time that elapsed between the two soundings, 
was calculated by means of the planimeter, by two 
men, twice, in one afternoon.* 


road cuts and fills can be similarly expedited and 
what is of still greater importace, reduced almost 
wholly to machine work. 


readers with the main results of a series of exceed- 
ingly complete and perfect trials of various kinds 
of planimeters, made by Prof. Tinter of Vienna 
and published in the Journal of the Austrian Soc. 
C. E. and Archts.; the object of these trials having 
been to find the precise degree of accuracy posses- 
sed by the rectilinear and the polar planimeter. 


gentleman who performed the calculations both 
as they are found in the market, and as they 
might be, after rating at the hands of a skillful 
engineer. 
the one kind, constructed upon the method of oper- 
ating by rectangular co-ordinates; the other, work- 
ing on principles of polar co-ordinates, and hence 
called polar planimeters, or, from their inventor, 
Amsler’s planimeter. 
used to do aught but enumerate one kind of units 
of area, generally square centimeters; polar plani- 
meters are adjustable, and can be set to measure 
the whole or decimals of any measure of surface. 
They will measure a surface in any desired measure, 
or give any multiple of that measure, or give the 
sum of any number of such multiples. When it 


ters cost about $150 to $200, while a polar one 
costs about $30, it is no wonder that the latter are 





It must be remembered, also, that notwithstand- | large as five times the smallest reading of the in- 
strument, that is: = 0.01 of a square inch. Prof. 
Tinter concludes that for areas of 3 to 7 square in- 
ches, the probable error of a single measurement is 
0.06 of one per cent.; for areas of 7 to 20 square 
inches, it is 0.04 of one per cent. 

These probable errors it afterwards appeared, 
were just about one-third as great as those to which 
a measurement made with the polar planimeter is 
subject. Though more unwieldy, and not so gen- 
erally useful,this species of planimeter is three times 
more accurate than the polar planimeter. 

Prof. Tinter next tested nine polar planimeters, 
of six different makers; measuring again some 
twenty-five different sized and shaped figures, and 
making again several thousand measurements. 

The tests were designed to determine: 1. The 
effect of the material upon which the planimeter 
wheel is rolled. 2. The effect of the direction in 
which the wheel is rolled; whether rolled to read 
plus or minus. 3. The determination of the prob- 
able error of a single measurement, both in case of 
pole inside, and pole outside of the measured 
figure. 4. The determination of the “ constant ” 
used when the pole is within the measured. figure 
from measurements of figures whose area is known. 

(1.) Four kinds of surface were experimented with, 
(a) English drawing paper; (d) ordinary writing 
paper; (c) a plane table board, made of linden 
wood, and (d) a board of soft wood. This last was 
at once found unfit for the purpose, and the linden 
wood plane table board was found only a little 
better. No marked difference was found between 
the results, when rolled on the two kinds of paper. 

(2.) No great nor constant advantage was found 
in rolling the wheel in one direction, rather than 
in the other; but on general principles it will al- 
ways be more accurate to measure in both ways 
and take the mean for the answer. 

(3.) With the “ pole” or “ under point” outside 
the measured figure, the probable error of a single 
measurement was always less than the area indica- 
ted by the , 75,5 part of a revolution of the counter 
wheel, that is:—about 0.016 square inch = 0.1 
square centimeter. This value was about constant 
for large and for small figures, and was, on the 
average, equal to about 0.012 square inch; its value 
in per cent. of the areas measured, ranging from 
0.8 of one per cent, down to 0.04 of one per cent. 
In case of the anchor point within the measured 
figure, which implies large figures to measure, the 
probable error of a single measurement expressed 
in percentages, ranged from 0.14 to 0.012 of one 
per cent. of the measured area. 

(4.) The determination of the “ constant” to 
be used in measuring with the anchor point within 
the measured figure, found by measuring figures 
of known areas, was shown to bea reliable method, 
with a probable error of a single measurement of 
+ 0.42 square centimeter = about + 0.067 square 
inches. 

It is not materially better to divide figures, so 
large that they can not be measured, having the 
anchor point outside the figure, into several parts, 
and then add the sum of their separate areas; the 
two errors of a single measurement were, on the 
average, 0.11 of one per cent. measuring the sepa- 
rate parts as against 0.31 of one per cent, when 
measuring the whole figure at one operation, with 
the anchor point within the figure. 

To leave nothing undone that could be asked for, 
Prof. Tinter next tested two of those rare instru- 
ments allied tothe planimeter, of which there is not, 
perhaps, a specimen in this country; we refer to 
Amsler’s “Integrator,” which measures areas, 
statical moments, and moments of inertia, of plane 
figures; the last two, about any right line, and 
hence furnishes the data for finding the centres of 
gravity, of these same figures. 

The result of his tests of these more complex in- 
struments was decidedly favorable to them, areas 














































processes, (treadmill 


It this should sound odd to any one, let him 


Upon 


And we are assured, that the calculation of rail- 


With these introductory remarks, we present our 


We get these data at first hand from the 


Planimeters are of two general kinds: 


The first kind can not be 


is further considered that the rectangular planime- 


by far the most used. The only example of the 
first kind we know of in this country, is in the pos- 
session of the “ Proprietors of Locks and Canals 
on the Merrimack River,” James B. Francis, Esq., 
Agent and Engineer at Lowell, Mass. We do not 
give Prof. Tinter’s results of the tests of four such 
planimeters at length, therefore, but merely state 
the probable error of a single measwrement, varied 
from 0.9 of one per cent., when the area was 0.2 of 
a square inch to 0.02 of one per cent., when the 
area was about 20 square inches. Four planimeters 
were tested, some 25 variously shaped figures were 
measured, and some 2,500 or 3,000 measurements 
were made. In no case was the probable error as 


We get these data at first hand from the gentleman who per- 
ganado ethidalies. — 
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being measured with errors of only small fractions 
of one per cent. of the true answer and statical 
moments, and moments of inertia being measured 
with a probable error of a single measurement 
ranging from 0.0004 to 0.001 of a whole revolution 
of the index wheel. 

The calculation of moments of inertia, of sta- 
tical moments, and centres of gravity are tasks oc- 
curring so seldom in practice, that the “integrator” 
will hardly ever be found outside the collection of 
schools and of scientific amateurs; but the plani- 
meter is an instrument whose uses are frequent and 
manifold. Though eminently satisfying in point 
of accuracy to the ordinary user, it must yet be 
very gratifying to all owners of the instrument to 
have its exact and mathematical accuracy, so lab- 
oriusly and thoroughly determined, as it has been 
done by Prof. Tinter. 





| 
THE PORTLAND AND OGDENSBURG RAIL- | 
| never was overburdened with money, and the 


ROAD. 





[Written for ENGINEERING NEws.] 





BY T. APPLETON, C. E., BOSTON, MASS. 
| 


For the benefit of those of our readers who did | 
not “take in” the White Mountain excursion of the | 
American Society of Engineers, and also for the | 
further information of those who did participate | 
in that delightful but necessarily hurried trip, we 
present a hasty sketch of the history, location and | 
construction of the Portland & Ogdensburg R. R. | 

Years ago, before the era of railroads, the Craw- | 
ford Notch, through the heart-of the White Moun- 
tains, was a great thoroughfare for teams, bringing | 
the products of the farms of Northern Vermont | 
and New Hampshire to market at Portland, which | 
was their nearest seaport; and on the return trip | 
they were loaded with foreign goods, of which 


Portland was a large importer. So that this valley 
was a natural and old-established route for freight 
and passenger travel. But by the early construc- 
tion of other railroads, this traffic had been divert- 
ed to other channels. The people of Portland de- 
termined to restore this business to their city if 


possible, and after many years spent in arguments 
pro and con, a charter for a railroad from Portland | 
through the mountains was obtained in 1867. In} 
1869 the corporation was organized, and after nu- | 


merous surveys the construction of the road was 


commenced, and in 1871 the road was completed 
and in operation as far as North Conway 60 miles 
from Portland. The building of the Notch exten- 
sion was commenced in 1872, and in 1875 the road | 
was completed to the Fabyan House, there connect- | 
ing with the track of the Boston, Concord & Mon- 
treal R. R., and giving a railroad line through to 
the Connecticut river. Concerning the portion of 
the road between Portland and North Conway but 
little need be said, as there are no engineering dif- 
ficulties or extraordinary features on that part of 
the route. It follows the valley of the Presumpscot 
River to Lake Sebago, a large pond of some 120 
sq. miles area, and upon which steamers ply, mak- 
ing an inland navigation of some 30 miles on the 
lake and its tributary streams. This lake is 17 
miles from Portland and 270 feet above tide water, 
and is the natural storing reservoir of the Portland 
Water Works. From Sebago lake, passing over a 
slight elevation, the line strikes the valley of the 
Saco River, which it follows to its source in the 
heart of the White Mountains. At North Conway 
the road enters among the outlying spurs of the 
White Mountains, and from this point on, the 
scenery delights the eye of the tourist, while the 
location and construction of the railroad becomes 
an interesting study for the engineer. At North 
Conway the railroad is 520 feet above tide, and at 
Livermore, 15 miles further on, it is 902 feet above 
tide, so that the grade is comparatively easy thus 
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far. Here the railroad, hemmed in by steep moun- 
tain sides, is confined closely to the river, crossing 
it several times, here curving around some abrupt 
rocky point, and there skirting some concave bend 
of the stream, occasionally crossing a mountain 
torrent to be turned aside again by the rocky face 
of one of the mountains. 

In the 9 85-100 miles from Livermore to the 
summit at the Crawford House, there is a rise of 
980 feet to be overcome, giving an average grade 
of 100 feet to the mile. From the irregularities of 
the surface, however, it was found that a uniform 
grade would render the construction of the road 
too expensive, and the line was located with a 
maximum grade of 116 feet per mile. The grade 
was reduced on the sharp curves and at places con- 
venient for sidings and water stations, and was 
made to conform to the topography of the moun- 


| tain sides. Having decided upon the maximum 


grade, the problem of location was reduced toa 
question of cost of construction. The corporation 


mountain division of the road was constructed dur- 
ing the beginning of the hard times era, when so 
many projected railroads “went by the board ” be- 


| cause of lack of funds. But the P. & O.R.R.,, 


with untiring perseverance, pushed on despite all 
financial troubles, and completed a safe and sub- 
stantial road-bed. . And right here let us point out 
the engineers’ triumph. Mr. Anderson, the able 
Chief Engineer, modestly disclaims credit for the 
location of the road, as he asserts that the route 
was so plainly defined by nature that there was no 
alternative, no choice of routes to be determined 
by comparative surveys and estimates. Yet we 
claim that the location and construction of a rail- 
road through such a mountain pass, with such fa- 
vorable alignment and with comparatively light 
work, is a feat to which he may point with honest 


pride. With unlimited means at his disposal, an 


engineer can surmount almost every obstacle; but 
to make a safe and practicable structure with a 
slight expenditure of money, is the true test of an 


| engineer’s skill. The minimum radius of curva- 


ture is generally 955 feet; in two or three cases 


| curves of 717 feet radius are used, and nearly one 


half the length of the heavy grade is straight line. 
The general slope of the mountains was about 3 to 
1, and a slight variation of the line to right or left 
would of course cause great changes in the profile. 
The mountain sides are mainly composed of masses 
of loose rock, detached from the main body by the 
constant but silent forces of nature. Frequently 
the surface is broken by mountain torrents, which, 
foaming white in the spring run almost dry in the 
summer. These mountain torrents are generally 
situated in the concave bends of the hillside. As 
we approach one of these streams however, the line 
is deflected outwards by a bold point on each side 
of the stream and close to it. These points are 
composed of loose rock and earth that have been 
brought down by the extreme freshets and pushed 
out on each side of the channel. This curious and 
almost universal feature of the side streams added 
to the complication of the work of location, and 
necessitated several high bridges. 

From the stony character of the surface it was 
impossible to sink test pits on the mountain sides. 
and in construction the engineers were gratified to 
find that the points adjacent to these streams were 
composed mainly of gravel. 

Over these steep slopes covered with jagged 
rocks, up and down the precipitous cliffs, the en- 
gineers toiled patiently and perseveringly, with 
never a level footing and oftentimes advancing 
only by dint of active climbing. At one point near 
the Dismal Pool, owing to the steepness of the 
ledge it was impossible to lay out the line upon 
the ground, and so the line was never located ex- 
cept on paper until the roadbed was made. The 
survey line being offsett around the point. 
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The preliminary survey was made late in the 
fall and finished with considerable snow on the 
ground, while the location was made in the sum- 
mer time. The winter weather was preferred }y 
the engineers, as in the summer there was an 
abundance of mosquitoes and black flies in the 
wooded line sides and a great lack of drinking wa- 
ter, while in winter these conditions are reverse 
while a little snow gave a better footing and 
actually made travelling easier. 

As was observed on the trip, the descent of the 
Saco in its course through the mountains is far 
from uniform; while there is an abrupt fall of some 
200 feet in the first half mile from “ the gate of the 
notch,” for the next 8 or 10 miles it falls about 80 
feet per mile. In the preliminary surveys it was 
proposed to follow the course of the river some- 
what and concentrate the heavy grade into a mile 
or two of 200 feet to the mile near the summit, but 
the consulting engineer, Ben. H. Latrobe Esq, 
suggested that it would be better to use the 116 
feet grade and his advice was accepted. This 
maximum grade with the breaks above mentioned 
is all contained in less than 8 miles. The Balti- 
more & Ohio R. R., in crossing the Allegheny 
Mountains has over 10 miles of the same grade. 
On the other side of the summit from the Craw- 
ford House to the Fabyan there is a continuous des- 
cent of 85 feet per mile for four miles. 

Among the interesting engineering features of 
the construction are the heavy rock cuts at the 
Notch and Frankenstein Cliff and the numerous 
bridges. The road crosses the Saco River four 
times. Two of these bridges, below North Con- 
way were built by Clarke, Reeves & Co., of their 
well known pattern of iron bridge. The other two 
as well as three or four bridges over smaller 
streams, andl the Connecticut River bridge were 
built by Kellogg & Maurice. These are built with 
wooden chords and posts and iron rods. The style 
of truss is a modification of the Whipple, a pattern 
much used by that firm. The Frankenstein Tres- 
tle, 500 feet long and 75 feet high, the Willey 
Brook Bridge and the Ammonoosuc Bridge, all of 
wrought iron, were built by the Niagara Bridge 
Works. The Willey Brook Bridge is of peculiar 
form; it is a riveted lattice deck bridge with the 
bottom chords 14 feet apart while the top chords 
are but 614 feet apart, the trusses are thus inclined 
towards each other, giving the bridge great stabili- 
ty against wind pressure, though the main object 
in narrowing the top was to avoid the necessity of 
having a floor system, as the sleepers are laid di- 
rectly upon the top chords. The south abutment 
of this bridge is a shelf blasted out of the solid 
ledge. 

The Frankenstein Trestle is built on a 4° curve, 
a grade of 116’ per mile, and is 496’ 8" long. 
There are 19 bents placed 24’ 10° centres, surmount- 
ed with 20 plate girders 2’ deep and 6° wide from 
centre to centre. The posts forming the bents are 
8° square made up of 4 angle irons with plates riv- 
eted on two sides, and laced on remaining sides. 
The batter of the posts outwards from the girders 
is at the rate of 1 in 6. The bents are braced and 
tied in groups of four longitudinally transversely 
and vertically. Average height of trestle 55’ 3’, 
highest part 72’ 31¢" from top of masonry to top of 
girders. The masonry was laid out and built for 
a wooden trestle, and the timber purchased for it 
when it was decided to build of iron. 

It was calculated for a live load of 4,000 
Ibs. per linear foot, and the reputation of the 
builders is a sufficient guarantee to all engineers 
that the structure is perfectly safe. 

The excavations along the mountain side are 
made with a good width on the inside to serve as 4 
shelf to catch and retain any loose rock or earth 
that may slip from the mountains above. There 
will always be more or Lda from this source, 
as large stones are frequently detached from the 
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hillsides by the action of frost and the larger pieces 


are pretty likely to smash anything that lies in 
their path. In some cases large stones above the 
track, that appeared to have but a slight hold 
upon the mountain, have been anchored to the 


| way on this side of the Rocky Mountains at least, 
| can compare with .yours in the magnificence of its 


|ler, seeking enjoyment from such a source. The 


| Pennsylvania and the Baltimore and Ohio have a | 


| right to boast of fine mountain views and their | 











17 or 18 feet, and by the aid of dredges (which he con- 


\ t . | temned at first) he reached the depth of 19 or 20 feet, 
| mountain scenery, or its attractiveness to the travel- | 


and by further application of an improved dredge he 
deepened further to 21 and 22 feet, as shown by the 
subjoined table of depths. However, the table does 


solid ledge by heavy rods secured by bolts set in principal summits are higher above the ocean level | not show any increase of width. 


drill holes so as to secure them in place. Houses 
have been erected along-side the track, for the sec- 
tion men and their families to live in. These houses 
are placed about two miles apart and so located 
that from each house the two adjacient ones can be 
seen. A “track-walker” patrols the road from 
house to house after every train. 

It was feared that there would be no gravel or 
material suitable for ballast upon the mountain 
division, and it was in contemplation to use broken 
stone, of which there is an abundance of the raw 
material, but on opening the cuts frequent large 
deposits ot disintegrated rock, apparently a crude 
granite, were found, which made the best of ballast 
and was easily handled and accessible. 

The line is for seven or eight miles located some 
300 feet above the bottom of the valley in which 
the river and the highway run. All the tools, sup- 
plies, etc., for the construction of the road, were 
brought in on the highway of course, and it was a 
work of much difficulty to get the plant on to the 
ground where it was wanted. In some cases the 
ground was so steep and ragged that it was only 
by coaxing and perseverence that horses could be 
brought to the site of the work, and the animals 
could carry no load up with them. So derricks, 
cars, rails, lumber for stables, and tools of all kinds 
were carried up piecemeal on the backs and 
shoulders of men. Rough stables for horses were 
built right on the site of the work, and the horses 
were kept there until their labor was finished, when 
they were taken down to the highway and then up 
again to some other point. In speaking of the con- 
tractors for the grading and masonry, Messrs. Ful- 
ler and Harding, the chief engineer says in his re- 
port of January 1876: 

“Tt becomes proper that I should advert to the 
earnest, business-like energy and good general 
management which has characterized their conduct 
of affairs here. The more especially that their last 
and most arduous labors have been upon railroad 
grading of an exceptional character throughout, 
owing to the extreme difficulty of getting supplies, 
implements and tools of all sorts, through a dense 
forest and over the broken surface of an unsettled 
region onto a line elevated far above the single 
highway; the simple passing through which has 


always been deemed something worthy of note by 
all travellers. 

No inconsiderable portion of their labor and ex- 
pense, over and above what is incurred for similar 
work in ordinary locations, has been in the prelim- 
inary arrangements for doing it properly. And 
the simple moving of the forces, men as well as 
teams, to and from the scene of daily labor, and 
from one point to another on the line of operation 
was here, as an almost constant rule, a task of dif- 
ficulty, danger, vexatious delay and consequently 
increased expense. 

Besides the ru character of the mountain 
sides, their field of duty for some ten miles of line, 
these contractors had the rigors of an unusually 
severe winter in this high altitude to contend with. 
The daily exposure to the extreme cold, boisterous 
wind and frequent blinding snows, was depressing 
to the men and detarded their progress. Not un- 
frequently these conditions of the weather were so 

- Severe as to drive off the sturdiest and best inured 
and seasoned men and teams, after an hour or two 
of determined resistance to their influence. 


In a letter to the Chief Engineer, Benj. H. Lat- 


robe Esq., says: 
_“I could scarcely have hoped, from my earlier 
views of the ground, that so favorable a line as to 


curvature and cost of construction could have been 
obtained, and which has rewarded the skill and 
care of yourself and your i in staking it 
out. The location at Frankenstein Cliff is deserv- 
ing of special notice and the view of the summit 
of Mt. Washington which opens on rounding the 
curve is particularly striking. Indeed, from every 
Up to the “Notch the prospect f of the. grandest 
u 

chinaiAet aiid de not Yeates to say that no rail- 


| than yours, but in their approaches to them and the | 
| loftiness of their surrounding peaks they fall far | 
| Short of your road. You have also the advantage | 
| of them and especially of the latter in the length | 
of your extreme grade in that approach, which is 
| but about two-thirds of that of the Pennsylvania 
' and one-half that of the Baltimore & Ohio. The 
perfect safety and success with which these roads 
have been operated upon these grades must give 
every assurance upon that point to your company. 
I was pleased to see that in your necessary excava- 
tions at the ‘ gate of the notch,’ you had laid your 
line so as to avoid interference with the travelled 
road or with the picturesque beauty of this remark- 
able pass, and that in your summit cutting at the 
Crawford House you had spared the buildings, 
while admitting a convenient position for the 
Station.” 

In regard to the capacity of the locomotives on 
the mountain grades, no regular tests of the capac- 
ity of the engines have been made. The heavy 
engines which are of the “Mogul” pattern, six 
wheels coupled and one pair of truck wheels, with 
17°x 26° cylinders, have hauled 12 loaded freight 
cars, or 9 loaded passenger cars up the 116 feet 
grade without difficulty. Perhaps the best exhibi- 
tion of the power of these engines was the hauling 
of an-excursion train of 15 crowded passenger cars 
from the Fabyan to the Crawford House. This was 
actually done by the engine “ Frankenstein.” The 
distance is four miles with a continuous grade of 
85 feet per mile and the trip was made in fifteen 
minutes, 

We are indebted to the Chief Engineer, Hon. 
John F. Anderson, a genial and courteous gentle- 
man, as well as a skillful and experienced engineer, 
for assistance and information, to whom we tender 
our acknowledgements. 


JETTIES AT THE MOUTH OF THE MIS- 
SISSIPPI RIVER. 


[ Written for ENGINEERING NEws. } 
BY C. G. FORSHEY, C. E. NEW ORLEANS. 


Jetties have long been in use, in deepening the chan- 
nels of river mouths, and their efficacy tested in a thou- 
sand different cases. Indeed, they are universally 
adopted, except in the mouths of sediment-bearing 
rivers. In these they have failed, for the obvious reason 
that the rivers bear down a sufficient amount of detritus 
to deposit outside the jetties a bar, which is equivalent 
to the material removed from the channel, by concen- 
trating the forces in the jetties. This is so obvious that 
few cases have beeen tried of this class. 

It was evidently uncertain at what rate the new bar 
would form at the South Pass of the Mississippi, or how 
near the extremities of the jetties proposed to be placed 
there. That one would form was as certain as that 
that they had formed at all the several passes, in all 
past time. Engineers were herice slow in forming their 
conclusions of the utility of the experiment, since 
Congress had engaged to contract for the producing of 
a channel of 30 feet, by the use of jetties, and that 
without theagency of the engineer corps. Opinions 
were reserved in most cases, till the experiment should 

| be tried. 

We have now the result of the construction of the 
jetties as proposed, and we have also the result of volun- 
teer effort and talent, in attempting to control, for the 
uses of man, the most formidable current upon this 
continent. 

It is no longer necessary to withhold opinions formed 
in advance, or elicited during the progress of the experi- 
ment. The construction of the jetties has been com- 
pleted, and their effect in scouring a channel reached. 
The limits of dredging have also been attained in this 
case. The contractor has confessed that he can go no 
further, and has called upon Congress for relief. 
His efforts, by the jetties alone, reached the depth of 


The contractor has exhibited an amount of perse- 
verance and energy, guaranteed by the reward contrac- 


| ted for, and his great experience in public works. His 


surrender is manly and candid. 

It is now time for men of science as well as patriot- 
ism to step forward and examine for themselves the 
causes of failure, Let them decide whether the further 
application of money in this direction is worth the 
while, in view of the formidable difficulties of mud- 
lumps, and the continual deposit in the channel, and 
with the pressure from the sides and bottom. Can 
these be met and obviated ? 

The depth of the other channels, in their normal 
condition was available wher. this contract was entered 
into. The Pass a l’Outre furnished 15 feet. and the 
“Essayons” and “McAlester’’ U. S. dredges deepened it 
to 17 feet. The Southwest Pass furnished 18 feet, and 
vessels of 20 feet passed it in its normal condition ; 
and the dredges increased it to 20 and 21 feet. These 
were the practical depths in use in 1874, before the con- 
tract was granted, and 1875-6 after the jetties assured 
18 feet. It was then immaterial what depth was in the 
South Pass, to the depth already existing in the other 
passes. Commerce, which it was intended to subserve, 
did not care whether there was 1 foot or 18 feet in the 
South Pass. All the scour obtained by the jetties, 
down to the depth in the other passes was of no mo- 
ment to commerce. Whenever the South Pass began 
to be a competitor of the other passes then the value of 
the jetties was available. We may say that at 20 feet 
and + depth, the value of the jetties was felt. 

And now let us see what the depths have been by the 
surveys of the government engineer: 

Capt. M. R. Brown's REPORT, FROM THE JETTIES. 
























































| Flood tide. Low tide. | Width at bott’m 
July 28, 1877...| 20.00 ft. not reported. 146 feet. 
Sept, Bd.c0.008 20.00 ft. 20. §0 ft. } azo“ 
Oaks BS cccnevces 20.00 ft. 19. §0 ft. 210 “ 
BO Bic<secte es 21.30 ft. 19.70 ft. | ss @ 
Feb. } 1878... 22.00 ft, 20.10 ft. 190 feet 
March 4..... ‘ 22.70 ft. not reported 110 feet 
MAY 2G.....600- 22.30 ft. not reported. | not reported. 
JaGO Bars sacsi«. 22.20 ft. 21.40 ft. | 100 feet 
Jane 19......... 22.00 ft. 21.40 ft. j 160 feet 
DU Bites vce. ve 21.90 ft. 21.30 ft. | 150 feet 
July 15......... 22.00 ft. 21.20 ft. 150 feet 

| HEAD OF PASSEs. 
June 4, 1378.... 22.90 !t. 23.40 ft. not reported. 
July 13..... 000 | 21.70 ft. 21.90 tt. not reported. 





It is useless to record those reports that preceded 
July, 1877, and the depths of 20 feet. 

This table includes all the reports of Capt. Brown. 
Reports were thenceforward ordered monthly. All the 
measurements in the contract for the jetties are made 
from flood tide. 

The columns of “flood tide” and ‘* low tide” are 
both presented as reported because, while the contrac- 
tor is acquitted at the “ flood tide,” the interests of 
commerce are only subserved at the ‘‘ lowest iide.” The 
mariner must know the lowest tide practicable for his 
vessel to cross the bar. Let us not forget that all 
operations upon the bar are for the benefit of commerce. 
Then looking to the columns reported above, we find, 
in 1877, three measures that give a total depth and 
width as required by the contract for the first payment, 
namely, 20 feet depth and 200 feet of width. But by 
the demands of commerce only one measurement, 
namely, that of Sept. 28th. 

Then by the reports in 1378 there is not a single 
measurement that answers the requirements for the 
second payment, namely 22 feet of depth and 200 feet 
of width. This is true in both columns. While the 
reported depth is sufficient for the contractor, in all but 
one of the several reports, there is mof ome that gives 
the width required ; and not one which furnishes the 
depth required for navigation. And by navigation it is 
understood that the depth and width, was at all times 
day or night sufficient to warrant the mariner in pass- 
ing over the bar. 

The width fixed by the contract for the bottom meas- 
urement was the least admissable for any vessel. Hence 
this requirement is not altered for the first three pay- 
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ments. This is appealed to, as admitted by both the 
contracting parties.* 

Whether the Congress of the United States was war- 
ranted in advancing the sum of $500,000 for work not 
yet done is not for us to say. Certainly the 22 feet for 
second payment, never was earned, nor the 24 feet for 
third payment ever approached. 

We would not object to the advance of the 3d pay- 
ment for relief, if it were not that it would be assumed 
as earned money, under the contract. This has cer- 
tainly been done,t both in the public prints, and in the 
Society of Engineers, at Boston. 

It is probably not premature for criticisms upon Con- 
gressional action in overslaughing its Engineer Corps 
for the plans of any private person, however learned ; 
but especially for one who offers, for a large sum of 
money to furnish plans and execute them, and forfeit 
nothing in case of failure. This is rendered the more 
extraordinary from the fact that the person offering 
has had no experience in the line proposed. 

There will always be found those who can be en- 
duced by money to try experiments, both professional 
and adventurous. The loss in case of failure will be 
untold. The whole river given up to an individual to 
experiment upon fora series of years, and the aid of 
Government treasury to, perhaps, destroy the naviga- 
tion of the greatest river on the Continent. 

In future we shall hope to find the United States in 
undertaking great enterprises cf Engineering, reposing 
the confidence usually vested by other governments, in 
their corps of Engineers. Let those who have ambition 
to make experiments lay them before that body and 
abide their judgment. A thousand wild experiments 
will find their quietus in this manner, and those of great 
merit will find a response to their offers. 

The Government will in this method preserve its 
dignity, as well as its money. 





P. S.—There is no report from the jetties this month 
All work by the contractor has ceased, and his Engi- 
neers have gone from yellow fever. I suppose Capt. 
Brown is gone, and his assistant Mr. Parmly is dead 
from fever, A most worthy young man and good en- 
gineer. 


“(> 


THE FEVER AT PORT EADS. 


I have arrived recently, Sept. 7 from the jetties at the 
mouth of the Mississippi river. It may be of some in- 
terest to you to be informed of the ravages of the yellow 
fever among our people there and the effect upon our 
work. 

We have not only lost many of our best men, but 
have lost three or four months in which we had intend- 
ed to doa great deal of work towards deepening the 
channel at the jetties and at the head of the passes. 

At the former place a crib work of palmetto logs was 
planned for the last six hundred feet of the sea ends of 
the jetties, and was to be placed on the sea slope and 
well filled and loaded with heavy rock. The material 
was on hand and the work commenced. 

At the head of the passes important works were con- 
templated. Ways had been built for mattresses and 
mattress strips and piles in great abundance were on 
hand. 

In anticipation of the constructions planned, a larger 
number of men that usual were at Port Eads. The 
boarding- houses were full, and some of them crowded. 
Including men, women and children, there were about 
225 people in our little village, located on either bank 
of the Pass. 

A strict quarantine had been observed against all in- 
coming vessels from Havana, St. Thomas and all South 
American ports. Our men were not permitted to have 


* Then the claim asserted by the contractor hithseif that there 
was nearly as much water as at New York in a communication 
to Mr. Crittenden, Member of Congress from Missouri, July 
8, 1878, is perfectly monstrous: and the resolution sought to 

passed in the Convention of the Society of Engineers at Bos- 
ton, June 6th, that there was 24 fect of water at the jetties, was 
an attempt to forestall public opinion, in a great error, to use 
no stronger terms. Fortunately for the truth of history, Mr. 
J. B. Francis, with his love of truth and complaisance to all 
parties moved an indefinite postponement, which was carried 
nem. con, 


+tAs the second payment was upon the award of Gen. J. G. 
Barnard, and Gen., H. J. Wright, of the U. S. Engineers, we 
would signify our highest respect tor these officers, whom we 
saw after their return from the jetties. We heard their award 
which we are sorry to find unsustained by Capt. Brown’s re- 
port. To their amiability rather than to their strict justice, we 
impute this award to a contractor, who had evidently used ex- 
ceermenny efforts to merit a favorable decision and approach- 
ed so near it. 


ENGINEERING NEWS. 


any communication with them. The bar and river pi- 
lots were not allowed to come on shore to board. The 
United States Boarding Officer, by the assistance and 
instructions of the Collector at New Orleans, was re- 
moved five miles up the Pass, to a house which we built 
for him, and all vessels were obliged to go there before 
stopping. 

Later, about the 26th of July, a quarantine was de- 
clared against New Orleans. The mail boat was com- 
pelled to land a mile above Port Eads, and nocommun- 
ication was permitted with it except by the Postmaster. 
No persons were allowed to come to Port Eads unless 
they had had the yellow fever. No clothing or wool- 
len goods were received. Ail cf our men who left 
to go to the city were told they could not return, and in 
every possible way communication of all kinds was 
stopped with New Orleans. 

On the 24th or 25th, one of our old employés came 
to Port Eads from St. Louis, so he said, but on the 27th 
he was taken sick with unmistakable yellow fever sym- 
toms. It was afterwards ascertained that he had stop- 
ped a day or two in New Orleans at a boarding house 
where there had been some cases of fever. He was re- 
moved from the boarding house at once, to a small 
house situated some little distance from the other houses, 
and where he could be completely isolated. On the 3rd 
of August he was declared out of danger and convales- 
cent. 

We were congratulating ourselves on our escape from 
the fever, when, on the 5th of August, nine days after 
the first man was taken, three men, who had, before his 
sickness, slept in the same room with him, were report- 
ed sick with the yellow fever. Others quickly came 
down, so that by the morning of the 7th there were six- 
teen new cases. 

The peculiar character of our population, exposed as 
they were in their work to the heat of the sun, and 
crowded in the boarding houses, led us to the conclu- 
sion that the fever would spread rapidly and fatally 
among them. We therefore thought it wisest and best 
to stop the works and get the people away from the 
place before it became infected with the fever. About 
one hundred and twenty-five were discharged and sent 
away to their homes, retaining only those who were 
acclimated to take care of the property, about forty-five 
in all, including the sick. Those with the families of 
store keepers, light house keepers, &c., left a total there 
of about one hundred people. 

The official list up to the 27th ult. that reached here 
yesterday, gives of cases a total of fifty-five; of deaths, 
ten. To this should be added for cases in New Orleans 
and St. Louis of our people, who left the jetties at the 
same time that we did, on the 7th and 8th of August, 
about twenty cases and eleven deaths, making a total of 
seventy-five cases and twenty-one deaths out of a pop- 
ulation of two hundred and twenty-five. 

If we had all remained there with the want of atten- 
dance that would have been felt, there is but little doubt 
that few would have escaped, for it must be borne in 
mind that nearly all those who have been sick at Port 
Eads are acclimated people, while those who went away 
are not. 

By instructions from Capt. Eads, all possible care 
has been taken of our people, and doctors and purses 
and medical supplies were sent down promptly, and the 
expenses have been borne by kim. 

It has been a terrible blow to us in every way. Ma- 
ny of those on the list of deaths are men with whom we 
have been most intimately associated for more than 
three years, and the toils and privations and separation 
from the rest of the world have made them friends, and 
we mourn for them as such. At the same tine we have 
lost most efficient helpers in our work, and men whose 
places cannot be filled.—Z. L. Corthell. in Providence 
Journal, 

oe 


CORRESPONDENCE. 








BELLEVUE, IowA, Sept. 25, 7878, 
Editor ENGINEERING NEws. 


Sir: Will you please send me the NEws to Bellevue 
Iowa—I had to follow the turn of the tide which ran 
away from the yellow fever, and while the works at 
South Pass remain suspended, have taken charge of a 
Government work here, the construction of a dam 
across a main branch of the Mississippi river. I need 
not tell you how disappointed we were at the interrup- 





September 19, 1878. 


tion of the works at the jetties and how anxious we are 
to resume operations. I am glad tostate that the 
depths over the bar have received no diminution since 
the works were suspended, but tnat on Sept. 6th the 
twenty-two foot channel over the bar was m ad feet wide 
at average flood tide. Very truly yours, 

Max E. Scumipt, C. E. 


—_ Oo 


EXPERIMENTS IN FIRE STREAMS. 


Utica, N. Y. Sept. 22, 1878. 
Epitor ENGINEERING News. 

Sir: I have often of late seen published in En- 
GINEERING NEWS experiments with fire streams, and 
friction in hose. These vary considerably, and in some 
cases have shown strange and aneeeeey impossible re. 
sults, as in the last table in Mr. Schefold’s article 
published by you on the 5th inst.. Here we find that 
with 40 Ibs. on the plug and 300 ft. of hose a jet is 
thrown 65 ft. while with the same pressure on the plug 
and 400 ft. of hose the jet was 66 1-1oth feet. This 
seems impossible and should be accounted for. In 
making such tests several things should be considered, 
and to promote the commendable efforts that are being 
made in this line, I make the remarks and suggestions 
following. 

First it is well to place a pressure gauge on the main 
just outside the base of the hydrant. Second, placea 
second pressure gauge on the outlet or nozzle of the hy- 
drant. Third, place the third pressure gauge just back 
of the hose nozzle (say one or two feet back), then we 
are able to obtain the loss of head by friction caused 
by the hydrant, and we areenabled to judge of the com- 

tive advantages of different hydrants in this respect. 
The kind of hydrant, and diameter of stand pipe should 
be stated in publishing the results. 

In the difference in the second and third pressure 
guages we obtain the loss by friction in hose. It should 
be borne in mind that the principle of hydraulic grade 
lines applies to a line of hose. In making experiments 
the hose should not be carried to or over points higher 
than the outlet of the hydrant, and care should be taken 
that the pipe men stand in sucha position that the 
nozzle is on a level, or at the same elevation with the 
hydrant outlet. If level ground is not conveniently at 
hand, the hose may be carried around in a small space, 
as by placing it in circles, of even 50 ft. diameter the 
loss on account of such bends will not be pert. 
ble. The mouth of the pipe and nozzle, (I speak only of 
the two or three feet of brass pipe connected with the 
nozzle,) is of great importance, and in making experi- 
ments some uniform pattern should be used. Dimen- 
sions are given in “ Practical Hydraulics” by Thomas 
Box, page 48, also in figure 15 of plate 3 of the same 
work. By carefully observing these principles I believe 
my professional friends, also water works superintend- 
ents and others, wil] obtain uniform and valuable results. 

Yours truly. RICHARD W. SHERMAN. 


RR I 


THE LAWRENCE, MASS., WATER WORKS. 


(Concluded from page 292 ) 


Overfall.—Near the middle of the division embank- 
ment is the overfall, and end of the force main pipe. 
The distributing pipe, as before stated, runs through 
this embankment resting on brick piers six feet apart. 
The piers were collared around the pipe and seven of 
them built up to within seven feet of the top of the em- 
bankment. Ther large flat stones as stretchers were 
laid across, and cross walls of brick were built up on 
these to support the stone steps of the overfall. The 
spaces between these cross walls were filled with con- 
crete. 

Drainag¢ of Reservoir.—The reservoir can be drain- 
ed to within two feet of the bottom by the thirty inch 
distributing pipe. Below that depth it is drained by 
sixteen inch pipes, one in each basin. The one in the 
south basin runs through the foundations of the Gate 
House below the bottom of the wells, thence curving 
downwards and running across Haverhill street. This 
pipe has a flap which is worked by a screw and wrench 
at the reservoir end of it, and a gate in the gate vault. 
The one in the north basin runs through the north 
bank and on to Stevens’ Pond. This pipe has a flap 
like the other, and a gate just outside the north bank. 
Both pipes at the reservoir ends have small chambers 
of granite built around them, and the bottoms of the 
basins are inclined so as to drain into them. 

During the progress of the work several springs ap- 
peared upon the slopes and bottom. Brick cisterns 
were built around these springs with cobble stone bot- 
toms. These are all connected with six inch iron pipe 
laid from five to ten feet under the bottom of the ba- 
sins and running under the south bank connect with the 
sixteen inch drain pipe. There is a gate on this six 
inch pipe just south of the reservoir. 

Distribution.—The street mains are all of cast iron 
pipe, coated with Dr. Smith’s patent coating which en- 
sures durability of the pipe freedom from iron rust. 
The pipes range from six to thirty inches diameter in the 


interior, and are cast of different of thickness, 
proportionate to the pressure t' ill be called upon to 
sustain, owing to the elevatjon“and depression of the 


surface throughout the city. In the system for this city 
nothing under six inches has been used, and while the 
expense has been somewhat increased, it is more than 
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compensated by the additional safeguards and conven-| Meters. To December 31st, 1877, there were 36 | PUMPING EXPENSES FOR THE YEAR 1877. 
: id j . . . “ | . 
ee the main line of distribution through the city, meters in use, of the following sizes, etc.: Salaries of Engineers and Firemen, and ex- 
Haverhill street was selected, which offered far better ; i ae tra me Tema ceases eaeaea $ 2,831.21 
es than did Lowell street for laying a main, and ; ; ee ae ; ; aaa oe ONS CORE Wi aespane es se secces 1,012.50 

a ae between the two Scnatiien, Wnen equal, Kind. + ~— in in. | ain. | 4in. | Gin. |S in. Tot. a : “ Oe eee 14.60 
Haverhill street would have been selected because it is | ei 0 BSc ttre teres 337-50 
located at the height of land between the Merrimac and | 1) p: | yyo5 @ 6.90... - 0. e eevee. 889.30 
Spicket Rivers throughout the greater portion of the city. | “OP (Pis- ASEE © 7.85.0. .ccceeeee 189.80 

From the reservoir a thirty inch cast iron pipe passes our sooel cs | EP ct ier y SF 1 8) 9 216433 “ ORG Ges lind cs 1,222.68 
down Haverhill street to Broadway, where it is reduced | UPion (Ro- os ail : ‘ 
to twenty-four inches, continuing through Haverhill | ."@°Y---- -- aoe oes at 2 \4 6 dp ' “heb bh het be ail 19.5¢ 
street to Hasapshire street, where it is reduced to twen- | Worthington ..| 65 | .. "* | -- | 78 og Ibs, coa ome heating, @ 6,10,....... 00-09 
ty inches, and at the north west corner of the Common : Se ee Or See Tne aos CC aN ob Oaks ome oo 
is farther seduced to sixteen inches ; this size is coatin- | | Ordinary repairs to engines and boilers,... ‘ 24.58 
ued to Jackson street,when a further reduction to twelve Totals.....| 66 | 2 7 6 2 I - | 89 | Cost of two new cylinders placed in position 3,554.60 
inches takes place, and the twelve inch pipe extends ; $9,984.36 
through Spring and Beach streets to the Spicket bridge. ie 

















Here a ten inch pipe is used and continued up Beach 
street until it intersects the ten inch main running 
through Prospect street. This constitutes the main 
line of distribution from the reservoir, but there is an- 
other main from the reservoir by which the water may 
be introduced through Ames, Canal, Water and 
Lawrence streets. This line takes the water from the 
thirty inch distributing main, a few feet south of the 
facade in the south bank, through a twenty inch pipe in- 
to the thirty inch force main on Ames street, takes the 
water down to the Pumping Station where a_ twenty- 
four inch pipe intersects the thirty inch force main and 
conveys the water into the twenty inch pipe on 
Water street and through Water, Canal and Lawrence 
streets to Haverhill street, where it enters into the street 
mains for general distribution. This combniation plan 
ensures water at all times while there is any in the 
reservoir, and as the basins combined will hold ten days’ 
supply when the consumption of four million gallons 
per day shall have been reached, there is no great dan- 
ger that the Reservoir will fail to answer all reasonable 
demands. 


Filter Gallery. Returning to the{subject of the Fil- 
ter gallery, we learn, from later resources, of its inca- 
pacity for the duty for which it was designed. It is 
claimed to have been shown, from many experiments 
both abroad and in this country, that, under favorable 
conditions a maximum quantity of about 4 gallons 
per hour per square foot of filtering surface may be 
looked for. Lawrence, in its gallery, has 2400 square feet 
of surface which will give on the above assumption a 
quantity somewhat exceeding 230,000 gallons in 24 
hours. Confronting this with the statement that the 
daily average consumption for 1877 equalled 1,554,057 
gallons per 24 hours, we may allow ourselves very am- 
ple leeway and still be surprised at the difference be- 
tween supply and demand, and want to know upon 
what data the gallery was designed. 

It is said, however, that in 1877, during a freshet, 
the filtration greatly exceeded the above estimate, but 
that under any circumtsances ome engine at ordinary 
speed can exhaust the gallery in three hours, and must 
then be stopped. 

Cast Iron Pipe. The quantities of the various sizes 
of pipe’ laid inLawrence up to December 31st, 1877, are 
as follows: 3% in., 8,531 feet; 24 in., 1,033 feet; 20 
in., 9,945 feet ; 16 in., 3,578 feet; 12im., 17,655 feet; 
10 in., 6,966 feet; 8 in,. 51,411 feet; 6in., 87,860 feet ; 
2 in., 2,927 feet; t in., 4,001 feet; making a total of 
193,907 feet or nearly 37 miles. 

Gates, The stop gates are set at the intersection of 
the streets, and are located on those running east and 
west. They are of the pattern known as that of the 
Newport Manufacturing Co. The numbers of the va- 
rious sizes set up to December 31st, 1877, are: 4-30 
in. , 2-24 in., 5-20 im., 5-16 in., 30-12 in., 10-10 
in., 94-8 in., 346-6 in. 

Hydrants, The Lowry hydrant is exclusively used 
in Lawrence. By an arrangement with the patentee 
they are manufactured in the city without restriction. 
442 were set and in use up to December 31st, 1877. 

Services, For service pipes a rubber coated iron 
pipe has been used almost exclusively, the exception 
being where a few consumers have preferred a tin lined 
lead pipe. Theiron pipe is laid at the city’s expense, to 
the street line, and beyond that point at the cost of the 
taker, The connections are all supplied by the Newport 
Manufacturing Co., and are of a description that ob- 
viates the necessity of soldered joints. The total length 
of service pipe laid by the city to December 31st, 1877, 
amounted to 73,173 feet, in size as follows: 4 in., 70.6 
feet; 2% in., 36.4 feet ; 2in., 807.9 feet; 1% in, 
19.9 feet; 144 im., 137.3 feet; 1 in., 463-3 feet; 4 
63,170.8 feet ; 3% in., 8,466.8 feet. The total amount 
charged to takers is 11,775.9 feet. The total number 
of takers including the various ccrporations using the 
water is 5,739. 


963.58. 


Field, David T. Porter, with Mr. Henry W. Rogers 
as Superintendent of the works. 


THE PENNSYLVANIA RAILROAD.* 





CONSTRUCTION. 

The Pennsylvania Railroad was originally constructed 
in a superior manner, and, with the improvements since 
made, is undoubtedly the most perfect road in America. 
Notwithstanding it had to overcome the great Alle- 
gheny mountain,—a barrier which, for a quarter of a 
century, had been considered insurmountable by a rail- 
road without inclined planes,—yet it was carried across 
by engineering skill with a facility really astonishing. 
The road commences a gradual ascent at Harrisburg, 
where it is three hundred and ten feet above tide, and 
rises regularly. At Lewistown it is four hundred and 
eighty-eight feet above tide; at Huntingdon is has as- 


cended to six hundred and ten feet ; at Tyrone it has 
climbed to an altitude of eight hundred and eighty-six 
feet; and at Altoona, where it reaches the base of the 
mountain proper, it is at an elevation of eleven hundred 
and sixty-eight feet. Up to this point the heaviest grad- 
ient per mile has not exceeded twenty-one feet. From 
a short distance west of Altoona this gradient is increas- 
ed to ninety-five feet per mile on straight lines and eighty 
two feet per mile on curves. Thus ascending, it reach- 





*The Pennsylvania Railroad: Its in, Construction, Con- 
dition, and Connections, Embracing Histoiical, Descriptive, 
and Statistical Notices of Cities, T: Villages, Stations, In- 
duatries, and Objects ot Interest on its Various Lines in Penn- 
— and New J . By Wm. B. Si Illustrated with 

by Thomas Morea. ames Ha: F, B. Sehell, F. 
O. C. Darley, J. D. Wood G. Perkins, W. H. Gibson, and 
others, engraved by J. W. Published by the Pas- 
senger Philadelphia, 1875. Large 8vo., pages 231. 


Cost of Works. The net cost of the works to De- | Cost of raising one million gallons into re- 
cember 31st, 1877, not including unsettled claims under | er ecceree « 
original construction account, amounted to $1,480,- | Cost of raising one million gallons one foot 


Board. The Lawrence Water Board is composed of 
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the following gentlemen: Milton Bonney, (President) | Cost of raising one million gallons into re- 
Robert H. Tewksbury, N. P. H. Melvin, Albert R, | 
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pumping expenses, we have 
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es its culminating point at the west end of the great 
| tunnel, where its altitude above the tide is twenty-one 
| hundred and sixty-one feet. Its maximum gradient is 


twenty-one feet per mile less than the Baltimore and 
Ohio Railroad, and is equalled by several railroads in 
the New England States. The highest gradient west 
cf the tunnel is fifty-two and eight-tenths feet per mile, 
and the average gradient on that end is twenty-six and 
four-tenths feet per mile. At Johnstown the elevation 
above tide is eleven hundred and eighty-four feet ; and 
at Greensburg it is ten hundred and ninety-one feet ; at 
Pittsburgh it is seven hundred and forty-eight feet, be- 
ing four hundred and thirty-eight feet higher at its wes- 
tern terminus than at Harrisburg, where it commences 
to overcome the barrier presented by the mountains. 





INTERIOR OF PARLOR CAR, PENN. R. R. 


PRESIDENT SCOTT. 


Colonel Thomas A. Scott was born in Franklin county, 
Pennsylvania, and commenced his long and eminently 
successful railroad career on the main line of State im- 
provements August Ist, 1841, when he was appointed 
clerk to the collector of tolls at Columbia. From there 
he was, in 1347, transferred to the collector's office at 
Philadelphia as chief clerk. In 1850 he entered the 
service of the Pennsylvania Railroad Company as sta- 
tion agent at Duncansville, the then western terminus 
of the road, from whence he was transferred to the 
western division as its superintendent, it was there he 
displayed that wonderful executive ability and indomi- 
table energy which have made him famous wherever 
American railroads are known. 
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in May 1874, was filled by the election of Colonel Scott, 
first vice-president, to the presidency of the company, 
a position which he still holds. 

EXTENT OF LINES. 

Reaching Boston, the metropolis of New England, 
under favorable arrangements, with its eastern termini 
at New York, Philadelphia, and Baltimore—the manu- 
facturing and commercial centres of the Atlantic sea- 
coast, andat Washington City—the capital of the na- 
tion, it unites them, by its own direct lines, with the 
cities of Pittsburg, Erie. Cleveland, Toledo, Chicago, 


Cincinnati, Indianapolis, Louisville, and St. Louis, the, 


points of distribution, on the lakes and in the Missisippi 
valley, for the importations and manufactures of the 
East, and the outlets for the rich products of the West 
and South. Perfect connections are likewise made 
with St. Paul and Duluth—the gates to the North-west : 
with Omaha and Denver—the portals to the auriferous 
and fertile territories. with the wonderful State of 
California, whose cities are concentrating the commerce 
of the Pacific islands and of Asia; and with Memphis, 
Mobile, and New Orleans,—the marts for the great 
Southern staples. Every section of the country is now 





GENERAL INTELLIGENCE. 


Ge We solicit and are sae pleased to F ow gros in these 
columns any items of interest thai may be furnished us. 





PERSONAL. 


EMILE Low, C. E., of Pittsburgh, Pa., has been ap- 
pointed Chief Engineer of the Pittsburgh Southern 
Railroad. 


The Detroit Evening News has the following: “ O. 
B. WHEELER, of this city, officer of the Lake Survey, has 
accepted the four-years job of surveying and determin- 
ing the boundary line between Guatemala and Mexico, 
His family will go with him.” 


The Fort Worth (Texas) Daily Democrat of the 
12th inst. says: ‘* Maj. C. CHESBROUGH, in charge of a 
number of surveyors arrived in town yesterday, prepara- 
tory to a start west to Weatherford, hunting up the old 
railroad survey to that place.” 


The Cleveland Leader, in an editorial, urges the 
election of Captain Geo. PAUL, of Akron, the Repub- 
lican candidate for the Board of Public Works, of Ohio, 


conversant with all thé requirements of the canals, and 
that his experience as an engineer would be of great 
value to the State. 





GAS AND WATER. 


Constantine, Mich., is to have water works, upon 
the Holly System. 


It is said that the Atlanta, Georgia, water works are 
now making money. 


Muir, Michigan, is to have a public water supply from 
a large spring 40 feet above the street level. 


BLOCK SIGNAL STATION PENN. R. R. 
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The vacancy caused by the death of Mr. Thomson, | directly or indirectly penetrated—every product of its 


soil is accommodated—by the Pennsylvania Railroad, 
To transact its extended and diversified business, the 
company now owns and runs upon its own lines eleven 
| hundred locomotives, one thousand cars devoted to pas- 
senger traffic, and twenty-six thousand in freight service. 
| Itowns two thousand miles of completed road, and 
| controls nearly five thousand miles more. Its workshops 
| cover an area of more than five hundred acres. It em- 
| ploys an army of twenty-five thousand men. many of 
whom are mechanics and experts of the highest skill. 
| It has two hundred and twenty-two foreign ticket offices 
and agents (independent of those at its own stations) 
| established in thirteen different States. It has devel- 
| oped mines, created manufactories, and established com- 
| merce. All this has been accomplished within a score 
of years, without causing a monetary or business panic, 
or itself becoming the victim of one. Its principles of 
operation are simplicity and system. It secures the 
best talent available, and cares for it when secured. It 
employs no drones and pays no supernumeraries: and 
it hesitates at no project, however stupendous, which 
has for its object the good of the country and the 
people. 








The Citizens’ Gas Company, of Poughkeepsie, N. Y., 
has reduced the price of gas to $2 per thousand. 


The election at Decorah, Iowa, on the oth inst., upon 
the question of water works, resulted in the defeat of 
the project. 


The Montreal Pos? of the roth inst., says: ‘* Messrs. 
Berger and Brique are about to commence the water 
works at St. Cunegonde, as the necessary by-laws in 
this case have been approved of.” 


Lewiston, Maine, has less than two and a half miles 
of her water supply pipes to be laid, eleven miles being 
completed. There is a heavy ledge now to pass which 
will probably take three months to cut. 


The water works commissioners of Covington, Ky., 
at a meeting on the 11th inst., opened several bids for 
new pumps for the water works, but adjourned to the 
18th inst., without awarding the contract. 


Superintendent Atkinson, of the Pittsburgh, Pa., wa- 
ter works, has informed the Board of Health, of that 
city, that no water can be spared for washing the streets, 
as there is absolutely no more water than is required for 


and says he is an accomplished engineer thoroughly | consumption. 


| The South Bend (Ind.) 7vidune states that there is 
much complaint that the water rates in that city are too 
high, and that “If they were lowered one-third, the 
| city would get double the amount of revenue it now 
does for them.” 


The Louisville Courier rnail remarks : “What in 
the world does Pittsburgh do with all the water she daily 
draws from the reservoir? One hundred and fifty- 
seVen gallons a day for each inhabitant, and yet meet 
on the street there a person whom you think that you 
ought to know and you are compelled to scrape the 
coal-dust, soot and smoke from his face with a splinter 
or corn-cob before you can tell who he is.” 
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The Baltimore G :zette of the 12th inst. says: “Yes- 
terday was the day appointed for the reception of bids 
for furnishing the city with gas, but up to the close 
of the office hours no bids had been offered. The old 
companies are still supplying the gas at usual prices, 
$1.50 per thousand.” 


The town of Fredonia, N. Y., has been lighted with 
natural gas for fifty-two years. The supply comes 
from between two large coal measures. In Erie, Penn. 
sylvania, it is said there are thirteen gas wells, which 
furnish fuel for steam boilers, and the lighthouse at 
Portland, on Lake Erie, has been lighted with it. 


Owensboro’, Ky., is to have water works under a 
franchise granted to the Owensboro’ Water Company, 
of which Dennis Long, Esq., of Louisville, is President. 
The contract for building the new works was awarded 
on the 11th inst., to Coverdale & Cowell, of Cincinnati, 
and it is expected that they will be completed within 
ninety days. The works are to be upon the Holly sys- 
tem. There will be about six miles of cast iron pipe 
laid. 


The authorities at Paris, Ill, have been in something 
of a wrangle over the question of water works, since the 
opening of the proposals for their construction, on the 
2oth ult., and the question is, as yet, practically unde- 
cided. It is stated that the committee on water works 
favor the Blake pumps, which is not in accordance with 
the views of the city council and that unless the differ- 
ences of opinion can be reconciled, the water works 
will hardly be built during the present season. 


During the severe storm of the 13th inst., the water 
works crib, at Cleveland, Ohio, which is situated about 
a mile and a quarter from the shore, was damaged to 
the extent of several thousands of dollars by the heavy 
seas, which prevailed on Lake Erie, rolling over it. One 
side of the new octagonal stone edifice, just completed, 
gave way by reason of the foundation weakening, and 
waves washed through the building for twelve hours 
before the keeper, who wore a life preserver all day, 
could be taken off by atug. It is stated that the sup- 
ply of water to the city will not be affected by the 
damage tothe crib which will be repaired as soon as 
possible. 


Regarding ‘Electric Lights at Sea,” an exchange 
has the following: “The utility of electric lights for 
ocean steamers was forcibly illustrated during the last 
voyage of the Faraday from New York. It would seem 
that during a thick fog near the Banks of Newfound- 
land, at ten o'clock at night, she suddenly discovered a 
large emigrant sailing ship immediately under her bow. 
The brilliancy of Dr. Siemen’s electric light revealed 
the danger just in time to enable the captain to reverse 
the engines, and the two ships passed each other at a 
distance of a few feet. The screams of the women and 
children, who had hurriedly collected on deck, indicated 
the hopelessness of the situation in so far as they were 
concerned ; and it is morally certain that the lanterns 
ordinarily used by transatlantic steamships would have 
failed to penetrate the fog sufficiently to have made it 
possible to avoid a collision, and more than a hundred 
lives might have been lost.” 


The water board of Baltimore held its regular 
monthly meeting on the evening of the gth inst. The 
engineer reported the supply at Lake Roland in excel- 
lent condition during the past month. The 30-inch 
pipe line connecting the Hamden reservoir with Druid 
lake, which was begun March 2ist, last, was finished 
August 29th and the water turned on. Everything in 
connection with the work is satisfactory, showiny a per- 
ceptible improvement in keeping up a good head at 
Druid lake. The work wascompleted at a cost of $32,- 
000, while asimilar line, laid in 1872, cost $57,357; both 
sets of high-service pumps operated 261 hours, dis- 
charging into the reservoir 63,072,600 gallons. The reg- 
istrar reported revenue from all sources during the 
month $20,387.83. Chief Engineer Martin reported 
work on the permanent supply advancing steadily, the 
reservoir section having been completed and arched up 
and nothing remaining to be done at Montebello ex- 
cept forming the embankments at each end of the lake. 


The Common Council of Alpena, Mich., on the roth, 
inst. accepted a contract with a Mr. Smith, of Bay City, 
Mich., for the construction of water works. By the 
terms of the contract the water works company, which 
Mr. Smith represents, are to commence operations with- 
in forty days from date of contract, which it is stated 
will be signed as soon as the company is organized and 
officers elected, and are to have at least half a mile of 
the main pipe laid within three months, and the entire 
works completed within one year from the date of con- 
tract. The water for domestic purposes is to be 
brought from Thunder Bay, about a mile from the mouth 
of the river of the same name, the pamping machinery 
being located upon the bank of the river. For fire pur- 
poses the water will be pumped directly from the river. 
There will be nine and a half miles of pipe laid and 
eighty double hydrants, extra hydrants above that num- 
ber to be furnished at $j0. per year each. The works 
are to have a capacity sufficient to throw eight one inch 
streams, each eighty feet high. Water is to be furnished 
free for all public buildings, fountains, etc., and the 
works are to be free from.cify and school taxes. For 
the use of the water for fire purposes, etc., the city 
agrees to pay the water works company thesum of $6,- 
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soo per year, payable half-yearly. When the works 


are completed the city has the right to purchase them 
by paying the cost of construction, with ten per cent. 
interest and $2,000 in addition. At the expiration of 
sixteen years the city if it chooses, can purchase the 
works ata fair valuation as can be agreed upon, and in 
case the com 7 and city cannot agree, the question 
to be decided by five non-residents. The charter of the 
company is for thirty years. 


An East Liverpool, Ohio, correspondent of the Cleve- 
land Leader says of the natural gas wells of the for- 
mer city, ‘‘ They form one of the seven wonders of the 
world. They are situated in and around the city, and 
give it a continual supply of the finest light. The gas 
is almost as free as the air. It costs practically noth- 
ing, and forms the illuminator and heater of the town. 
The city is lighted by it, and the street lamps blaze 
away at noonday as well as at midnight. It costs noth- 
ing to let them burn and it takes trouble to put them 
out. Its light is not the flickering mockery of poorly 
manufactured gas, but a flame which approximates in 
its brilliancy that of the electric light. Almost the en- 
tire fuel used in the town is this gas. It is conducted 
into the grates and stoves in pipes, and by it all the 
cooking and heating isdone.” It is also used in furnish- 
ing steam power for many of the largest pottery and 
iron stone china manufacturing establishments, twenty- 
two of which are in operation and busily engaged, em- 
ploying over two thousand hands, and which it is con- 
sidered justly entitle East Liverpool to be designated 
as “the ceramic city” of America. Regarding the | 
duration of the supply from these wells it is stated that | 
“The first well discovered now burns as brightly as | 
when it was first opened, and for the last twenty years 
has never flagged in its brilliancy, and none of those 
now in operation have ever shown any signs of giving 
out. For years Liverpool used manufactured gas, never | 
dreaming of the rich supply that was wasting away daily | 
under its very feet.” The poor quality of the manufac- 
tured product induced the opening of the first well in 
1359. This well which is four hundred and fifty feet 
deep “has been furnishing fuel and light to several 
houses producing the steam for a large engine and burn- 
ing pottery kilns, every day for over twenty years.” 





We published in our last weeks issue, a list of the 
bids received by the Water Committee, of Allegheny, 
Pa., on the 2d inst., both for repairing the present 
Lowry engine, and furnishing a new pumping engine to 
replace that if considered desirable. The subject came 
up at the meeting of Councils on the 12th inst., when 
the bids for repairing the Lowry engine and also for 
furnishing an entirely new engine were read, a majority 
report from the Water Committee being presented, in 
favor of accepting the proposition of McIntosh, Hemp- 
hill & Co., to furnish a new engine for $20,000 and the 
Lowry engine. A minority report of the Committee was 
also presented taking the ground that to put in a new 
engine, was an entirely unnecessary expense and that 
the cost of so doing could not fall far short of $34,000 
considering the value of the present Lowry engine, and 
the necessity of modified foundations for a new engine; 
while on the other hand the lowest bid for repairing the 
old machinery accordiny to plans and specifications as 
prepared under the directions of the Water Committee, 
would involve a net cash outlay of not over $9,720, and 
that as one of the bidders tor alterations and repairs, 
under the plans of the Committee, had guaranteed an 
increased duty of 25 per cent., which would give 
one-third more water supply than the proposed new 
engine would furnish, they would recommend that the 
engine be repaired according to the plans of the Water 
Committee, and that if this recommendation be not 
adopted it would most certainly be the policy of Coun- 
cils to accept the proposal of Mr. Joseph Lowry to re- 
pair the engine, he having offered to put in a new valve 
chamber and ask for no compensation fora year, and 
not then, unless the engine is working satisfactorily. 
After some considerable discussion in which it was 
stated in opposition to the prcject of a new engine that 
its total cost, including steam and water connections, 
would not fall short of $100,000, the Select Council 
voted to postpone consideration of the subject and that 
a committee of five scientific persons be appointed by 
the Presidents of Councils and the Chairman of the 
Water Committee to examine the Lowry engine and 
make a full report to Councils. In the Common Coun- 
cil a resolution was adopted that the Water Committee 
be instructed to proceed immediately with the repairs 
of the Lowry engine in accordance with the proposition 
of Mr, Lowry, he to have $9,5000, at the end of one 
year, for his repairs if the engine is working at that time 
to the satisfaction of the Superintendent of the water 
works, and a committee of experts to be inted by 
Councils, otherwise Mr. Lowry to relinquish all claims 
for work done. 





STREETS, DRAINAGE, etc. 


In Washington, D, C. on the 11th inst., a resident of 
that city entered suit st the District of Columbia 
for $15,000 damages by reason of defective drainage 
and bad construction of sewers on Missouri avenue. 


The Washington, (D. C.) Post says: “ The contract- 
ors for the new granite pavement on Seventh street ap- 
pear to be doing a good job. It is not often in these 
degenerate days that a public works contractor deserves 
such an encomium.” 
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The relief committee of the Hartford, Conn., Com- As one of the consequences, of the attention which 
mon Council have requested that body to add a sum of | has been drawn to the desirability of opening up a 
not less than $5,000 to the appropriation of $55,000 to | market in Mexico, for the manufactured productions of 


Bridge Company, of Youngstown, Ohio, at the follow- 
ing One 


be expended by the street department during the pres- 
ent fiscal year, in order to give employment to laborers 
who cannot get work. 


An exchange says: “ To show what may be accom- 
plished by defective drainage and bad management, 
the town of Bradford, McKean county, Pa., furnishes a 
fine example. It is said that it has one hundred cases 
of typhoic fever of a malignant type. Yet this town is 
upon high ground, in a region famed for its pure air 
and healthfulness.” 


The Nashville (Tenn.) Datly American says New 
Orleans “can and no doubt will begin a system of 
drainage and sewerage which will procure exemption | 
from yellow fever in ordinary years and reduce the 
plague to the minimum in extraordinary seasons,” and 
also that Memphis “ with thorough sanitary reconstruc- | 
tion may be soon in a fair way to prosperity.” 





In the process of cleaning the city of Washington, 
D.C., recently, numerous instances have been found of 
fraud on the part of the contractors who formerly built 
the sewers. In some instances sewer-traps have been 
found which have no connection with any sewers. The 
trap was constructed on the surface. according to the 
specifications, but no connection was ever made with 
the sewers. 


The Washington, (D. C.) Post of the 11th inst. says : 
In the suit of a contractor agaist the District govern. | 
ment for work dene on sewers under the old board of 
public works, involving upwards of $470,000, pending | 
since 1874, a jury was impaneled in July last and the 
case postponed until September 10. A few weeks since 
one of the jurymen was appointed to an office by the 
District Commissioners. When the case was brought 
up in the Circuit Court yesterday this novel method of 
tampering with a jury was exposed by the juryman 
himself, who asked to be excused for serving in a case 
where he had become a party defendant. Judge Hum- 
phreys holds the matter under advisement.” 





BRIDGES 


The Niagara Bridge Works, of Buffalo, N., Y. are 
running full on orders and report good prospects for 
the fall trade. 


The Common Council of Rochester, N. Y., propose 
building two wrought iron bridges, over the Erie Canal 
in that city. The estimated cost of the improvements 
is about $13,000. 


The Commisssioners of Crawford County, Kansas, on 
the 4th inst., awarded the contract for the construction 
of an iron bridge of 80 feet span, to the Pittsburg 
Bridge Company, at $14.50 per foot. 


A plan has been devised for bridging the tracks of the 
Pennsylvania Railroad through the city of Harrisburg, 
Pa., and the subject was to come before the City Coun- 
cils on the 14th inst, for final disposition. 


Rainnie & Henderson of St. John, N. B., recently 
completed a bridge over Merritt's Brook on the St. Mar- 
tin’s & Upham Road. I tis one of the highest bridges in 
New Brunswick, being 85 feet from the stream to the top 
of the rail. 


The Wrought Iron Bridge Co., of Canton, Ohio, were 
awarded, on the 1oth inst., the contract for building a 
bridge for Dearborn and Ohio counties, Indiana, which, 
it is stated, will be the longest highway bridge in the 
country, the span being 310 feet long. 


The iron bridge built by Clark, Reeves & Co., of 
Philadelphia, for the Philadelphia and Reading Rail- 
road Company, to replace the Lebanon Valley structure 
burnt last year by the labor rioters, will be ready to 
ship, it is expected, within the next two weeks. 


The steel bridge over the Missouri river, at Glasgow, 
Mo.., for the Chicago and Alton Railway, which will be 
of the ‘‘ Howe Truss” pattern, will weigh 1500 tons, 
and will be of five spans of 350 feet each, at an eleva- 
tion over high water of not less than eighty feet. 


The Delaware Bridge Co. of New York, is building 
three iron viaducts for the Atchison, Topeka & Santa 
Fe Railroad Co.; a double track iron bridge at Down- 
ingtown, Pa., for the Pennsylvania Railroad, and several 
spans of iron bridge for the Quebec, Montreal, Ottawa & 
Occidental Railroad Co. 


Wilkins, Post & Co., engineers and bridge builders 
of Atlanta, Ga., have contracted to build a pier fora 
draw-bridge for the Mobile & Montgomery road. The 
pier is to be built by using a jacket 20 ft. in diameter, 
made of plate and angle iron, and a cast iron centre- 
piece, the space between the two to be filled with con- 
crete. 


The Commissioners of Auglaize county, Ohio, on the 
12th inst., awarded the contracts for the iron super- 
structures of three bridges in that county, to the Morse 


60 feet span at $9.31 per foot; one 
100 span at $13.20 per foot, and one 140 feet span 
at $18.00 per foot. The contract for the masonry sub- 
structures was awarded D. C. Statler, of Piqua, Ohio, at 
$1.48 per perch. 






























this country, through the recent presence in Chicago of 
the Mexican Minister, Don Manuel de Zamacona, and 
his entertainment by the “ Man ufacturers’ Association 
of the Northwest,” it is stated that The American 
Bridge Company, of this city, had some circulars pre- 
pared, in which mention was made of the opening of 
trade between this city and Mexico, and forwarded some 
of them to the chief engineers and chiefs of construction 
of Mexico. In response, Major H. A. Rust, President 
of the Bridge Company, received a letter from Ygracis 
Garfias, Chief Engineer, Third Section, Ministerio de 
Fomento, Mexico, in which he stated that the company 
might expect to receive orders for several of their iron 
bridges. 


Regarding progress on the East River bridge, the 
Brooklyn Zagle of the 12th inst. says: ‘* Work on the 
great cables is approaching completion, and only about 
fifty tons of wire remain to be delivered upon the con- 
tract of J. Lloyd Haigh, for wire. The strands of the 
two down stream cables have been lashed together by 
means of clamps shaped somewhat like a horseshoe, 
and next week the work of wrapping the strands from 
end to end will begin. The wire used for wrapping is 
No. 10% galvanized wire—about two sizes smaller than 
the wire used in the strands. The work of stretching 
the wire in the final strand of the two up stream cables 
is progressing, and will be completed very soon. The 
sheds and méchinery on the top of the anchorages are 
being cleared away as fast as possible, and when the 
strand making is completed several courses of stone will 
be laid upon the top of the anchorages and towers. The 
work on the approaches is going on toward the point 
where it can be suspended for the winter, when it will 
probably be stopped.” 





RIVERS, HARBORS, Etc. 


The Superintendent of Public Works, of the State 
of New York, gives notice, that in accordance with 
the legislation of 1877, the Genesee Valley canal will 
be finally discontinued and abandoned, and that navi- 
gation will close thereon, on the 3oth inst. 


We learn by the Albany (N. Y.) Evening Fournal, 
that at a meeting of the Canal Board, in that city, on 
the roth inst. State Engineer Seymour offered a resolu- 
tion which was adopted, fixing the rate of compensation 
of engineers and other employes as follows, to take ef- 
fect October rst, 1873: Division Engineer, $2,400 
per annum; Resident Engineer, $2,000 per annum; 
Assistant Engineer, $5 and $6 per day; Levelers $4‘s50 
per day; Rodmen, $3.50 per day; Chainman $2.50 per 
day, and all necessary expenses when traveling on of- 
ficial business. 


The Cleveland Leader says of the Ohio Canals: 
‘“The canals cost sixteen million dollars. Under the 
management of different sets of lessees they have always 
been more or less of a burden upon the State. They are 
capable of yielding a large revenue. At no time in their 
history have they been so seriously threatened as at 
present. A proposition was twice made during the last 
session of the legislature to sell a portion of the canals 
to a railroad company. It will probably be repeated 
next winter, and there is grave danger that the canals 
will be dug up, sold, or leased out in divisions in a man- 
ner that will destroy their efficiency as a regulator of 
railroad freights. To prevent this—honest, experienced 
men are needed in the Board of Public Works. 


The U.S. Dredge-boat, “Essayons” known to many 
of the readers of the “News” in connection with 
“South West Pass,” and “ Pass a L’outre,” Mississippi 
river, has succeeded in working her way over the sand 
bar at the entrance to Sabine Pass, Texas, leaving be- 
hind her a channel 4o feet wide and 14 to 16 ft. in depth, 
mean low tide. This bar is three miles long and for 
more than two miles has a depth varying from 7% ft. 
to 8 ft. at mean low tide. She has accomplished this 
with less than one month’s work and will continue 
her operations on that bar widening and deepening the 
channel already commenced. The bar is largely com- 

d of a stiff and very tenacious kind of white and 

lue clay, very hard to dig through. Her success proves 

that the principle on which she is built is correct in 
practice as well as theory. 


The Boston Daily Advertiser says: ‘ The business 
of river and harbor blasting and dredging uuder gov- 
ernment contracts was not wholly ended by the last 
Congress, as had been supposed. The Smith shoals in 
the Cumberland river, Tenn., are now a popular patri- 
otic issue for a third appropriation, In the summer of 
1877 considerable improvement was begun on these 
shoals, but the money gave out and the work was 
stopped. The result was that the first coal boat tide 
that came in May last, eighteen out of nineteen boats 
were lost, and the one that got through did so in a dam. 
aged condition. A second Appropriation of $40,000 
was made by the last session of Congress to com- 
plete the improvement as surveyed. A large gang 
of men are at work upon this ‘completion,’ but old river 
men say that when the improvements are completed 
‘there wont be a single boat that will get through.’ and 
so they are coming back to Washington on the ‘ Twist- 
erian theory’ of more.” 
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STORAGE RESERV OIRS.* 


ESERVOIRS, as they will be understood in this chapter, are natural or artificial basins appropriated or formed for the 

purpose of reserving or storing water. They are sometimes used with a view to equalise the flow of rivers and streams, 
by retaining the water in times of excessive rainfall and floods, and yie’ding it again in times of drought; they are also used 
in a similar way for purposes of irrigation. In the present instance. kowever, only those have to be regarded which form 
part of water-works for supplying cities and towns ; but even such reservoirs will often be found playing an important part 
in the economy of rivers and streams. 

In works for supplying towns with water there will be included storage, depositing or settling, compensation and ser- 
vice reservoirs ; the several uses of these have already been referred to ina previous chapter. All reservoirs are for the pur- 
pose of storing water for a greater or less length of time, but the storage reservoirs mentioned abdve are more 
particularly those in which the water is retained from the rainy season to the dry. Again, storage reservoirs will always 
act toa certain extent as depositing or settling basins, and sometimes as compensation reservoirs; but there are settling 
basins or reservuirs which are used where storage is unnecessary, as in the case of a supply being taken from a large yet 
turbid river, whose waters are fit neither to be immediately distr#buted in the town nor to be directly filtered with economy. 

Jompensating reservoirs, acting only as such, in connection with works for domestic supply, are usually those into which 
the turbid waters of flood-time are diverted, so that the compensation water to be given to the streams and mills below 
shall not be a tax upon the clear water which is available for domestic purposes. Service reservoirs are always clear water 
reservoirs, and from them the town supply is immediately drawn. Summit reservoirs are a particular kind of service reser- 
voirs, being always connected with a pumping main. 

The first point that has to be determined in connection with a proposed reservoir is its available capacity, by which is 
meant the net capacity, or that which can be actually utilised for the purposes of the reservoir. This will be the volume 
contained between the highest and lowest working levels; for in all reservoirs where matters suspended in the water are 
likely to be deposited, a certain space has to be left at the bottom, from which the water is never drawn in the ordinary 
course of proceedings, but only for cleansing and other occasional purposes. In storage reservoirs this ‘ bottom’ is fre- 
quently made about one-sixth of the depth of the reservoir at its deepest part. The available ca pacity will, in all cases, 
be regulated by the fluctuation in the supply to and the demand upon the reservoir. In some cases both the demand and 
the supply will fluctuate, as in the case of storage or impounding reservoirs, where the demand will be somewhat increased 
in the summer months; and the supply, which depends upon the rainfall, will vary greatly with the different seasons of the 
year, and with different years. In other cases the demand only will fluctuate, as for instance where a service reservoir, 
drawn upon at rates varying with different periods in the twenty-four hours, is fed night and day by a constant stream from 
a conduit or pumping main. Lastly, the capacity may be determined by the length of time for which either the inflow or 
the outflow is altogether stopped ; as, for instance, where through any accident to a conduit or to pumping machinery, the 
service reservoir remains unsupplied until the necessary repairs can be effected. 

The chief use of storage reservoirs, in works for the supply of towns, is to retain a volume of water which shall meet 
the entire demand for the longest period or immediate succession of periods during which the demand is in excess of the 
supply. They have thus not only to balance the supply and demand between different seasons of any one year, but also to 
compensate for the deficiency of supply in one year out of the excess of previous years. The rainfall of three consecutive 
dry years is now generally made the basis of calculation, and the drainage area is determined accordingly. The reservoirs 
must then be such as to provide for the demand taken over not only the dry years but a long series of years; and it will 
have been the duty of the catchment area to raise the minimum flow to such an amount that the tax upon a reservoir of 
reasonable size shall be not more than it can withstand. The old method of calculating the catchment area, from the gen- 
eral mean annual rainfall, would require, if properly followed out, a storage capacity to retain the whole fall of excessively 
wet years and distribute it over a long series of medium and dry years. The drainage area would of course under such cir- 
cumstances be less, but the reservoirs, to be safe against the effects of drought, would have to be made of a capacity which 
would be, under ordinary circumstances unjustifiable on grounds of economy. The whole question, as we have seen in 
Chapter VL, is one of the adjustment between the catchment area, the extent of the variations in the rainfall, and the 
capacity of the reservoirs, in such a manner that the latter shall actually retain the required quantity of water at the com- 
mencement of a period of defect in the supply. 

The various elements which make up the total demand have been detailed in a previous chapter, and consist of the re- 
quirements of the population at so many gallons per head per day, and the quantity to be passed down as compensation 
to the streams. These several items of the demand must be regarded not only as having a mean annual value, but as 
varying more or less with the different seasons of the year. In London the consumption during the summer months is 
about 10 per cent. above the average daily consumption taken over the whole year, while the consumption in the winter 
may beset down at about the same percentage below the average. 

In cases where actual rainfall observations on the gathering ground have been made for a long series of years, or even 
where an approximation to this has been formed by comparison between newly-established gauges on the ground itself, 
and old-established gauges in the neighborhood, a simple calculation may be made of the storage capacity required to meet 
a given demand. The question of how tar such calculation will, with a reasonable margin, form a reliable basé for estima- 
tion of the storage capacity, will of course depend upon the actual rainfall observations being sufficiently extensive to re- 
present, within fair limits, the variations which may yet occur. Supposing this to be the case, and, moreover, that obser- 
vations have been made upon the proportion borne by the actual flow off the ground to the amount of rain falling—which 
proportion will of course rapidly diminish as the absolute amount of rain is less—there can be formed a table or diagram 
of the available supply, showing its several fluctuations. 





* Humber’s Comprehensive Treatise on the Water Supply of Cities and Towns, with Numerous Specifications of existing Water Works, Fifty Double 
Plates, and upwards of Two Hundred and Fifty Illustrations on Wood. American edition. Gzo. H. Frost, Publisher. 
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ATLANTA, GEORGIA. 





The terrible ravages of the yellow fever scourge in 
some southern cities and towns during the present sea- 
son, has already awakened, as it never has before, the 
attention of the people (who are left) to the necessity 
of better sanitary measures being at once adopted 
throughout the South, if they would not entirely dis- 
courage capital and enterprise from seeking to lend 
their aid in advancing the prosperity of that unfortunate 
section of ourland. Already it is asserted that meas- 
ures are being taken in New Orleans and Memphis for 
more thorough sewerage of their cities, and we doubt 
not that with the abatement of the fever and the return 
of the fugitives to their homes some really effective 
plans will be at once inaugurated, and, we hope, car- 
ried out. 

Most of the southern cities are built on hilly ground 
and so afford ample facilities for thorough drainage. 
We have already in this journal commented upon the 
want of sewerage in the city of Chattanooga, Tenn., 
which, although excellently provided topographically, 
with the facilities for drainage is yet allowed to suffer 
all the inconveniences and bad effects of accumulated 
filth, which a reasonable expenditure of money would 
turn into the Tennessee River, to the great improve- 
ment of the city asa place of residence, especially in 
the hot season. 

During our visit to Tennessee in May last, we took a 
flying trip to the flourishing city of Atlanta, Georgia, 
some notes concerning which we made at the time, but 
which we did not have time afterwards to put into pro- 
per shape for publication. 

Atlanta suffered very severely during the war, but all 
traces of the wrecks which Sherman left behind him, 
when he finally marched out of it, are obliterated, and 
from all we could learn it is perhaps today the most 
thriving city in the South. It is difficult for the transi- 
ent tourist to account for its prosperity. Its principal 
manufacturing establishment is the Atlanta Rolling 
Mill, which, under the able and energetic management 
of Mr. Wm. Goodnow, has within a very few years 
been extricated from a load of financial difficulties, and 
placed among the solid institutions of the country, and 
is now in a fair way of becoming a dividend paying 
piece of property. The mill is fitted out with all the 
necessary plant for the manufacture of railroad iron, 
spikes, bolts and fish-bars, and also for that of all des- 
cription of merchant iron, and it already has the trade 
of a large number of the southern railroads, besides 
that of dealers in merchant iron. There is nothing 
about the plant of sufficient novelty from that of rolling 
mills generally, to merit particular description, the 
success of the works being due absolutely to the care- 
ful financial management of Mr. Goodnow, and the in- 
telligent supervision of the rolling department by Mr. 
Robert Kyle, Superintendent. 

There is no other manufacturing establishment of 
note, and to its being a distributing point for goods, in 
exchange for the products of the country the prosperity 
of the city is principally due. 

The city is supplied with water on the direct pressure 
plan, the machinery having been furnished by the Hol- 
ly Manufacturing Co., and its capacity being sufficient 
to supply 100,000 people. 

Atlanta is laid out in the form of a circle, with a di- 
ameter of three miles. The Union depot is located 
very nearly at the centre of the circle, and the three rail- 
way lines which terminate here, form, as it were the 
three spokes in the wheel, of which the depot is the 
hub. These roads enter the city along as many ridges, 
which also, with two other ridges, divide the area within 
the circle into five divisions, each drained by its respec- 
tive water course, and running from the central point. 
It would seem, therefore, as if nature had provided 
the means of thoroughly draining this favored city of 
the South. 

The City Engineer, H. F. McDaniel, has seized upon 
this natural division of the territory under his superin- 
tendence and has planned his system of sewers in ac- 
cordance therewith. His largest sewers are 22° by 
28" elliptic; the minimum grade is 4 feet, and the 
maximum 1.4 ft. per 100 feet; where the main sewers 
follow the streams they are run parallel with them, not 
in them; the streams are turned into the sewers, but in 
case of over-flows the surplus storm-water is carried 





























away in the natural water-courses. The lateral sewers | which die, decay, and settle to the bottom, forming a 
are laid with reference to receiving one inch rainfall | kind of puddle which makes the bottom of the river 
per hour; the gutters have to take the surplus over | nearly water tight. An artesian well was driven in the 
this, which on account of the topography of the ground | bed of the river, opposite the gallery, about eighty feet 
they are enabled to do without detriment to the adja-| from shore, and ten feet deep—the bottom of the river 
cent property. In the dry season the city water supply at this place being lower than the bottom of the gal- 
is used for flushing purposes when necessary. There | lery—and when pumping was going on the water in 
are already several miles of sewers laid out on this plan | the tube sank about ten feet below the water in the 
and from all accounts they give satisfaction. They | river, and after pumping had ceased a few hours, it over- 
have been tested by some severe rain-storms, one of | flowed four or five inches above the river level. 

which occurred on the 28th of August last, and accord-| The water in the gallery is very different from river 
ing to the daily papers of that date Mr. McDaniel is to | water at this point, as is shown by analysis. The tem- 
be congratulated on the result of the trial to which | perature of the two waters does not agree, that in the 
his work was then subjected. There is, however, a| gallery remaining about 50° the whole year, while the 
controversy going on in the Atlanta papers respecting | river water varies from 32° to 80°. The area of water- 
the merits of Mr. McDaniel’s system; if such informa- | shed is indeterminate, as the gravel beds of Cow Island 
tion shall be elicited as to render that city as fortunate | in all probability extend under the peat meadows to 
in its sanitary condition as it is commercially, it will | high lands beyond. 

have reason to be thankful for the excellent engineering | The original cost of the works was $474,325 00 and 
talent that it has within its borders, to assist its natur- | there have been about $25,000 additions. 

ally favorable conditions in keeping clear of the terrible | for 1876 was $6,500. 
scourge of its sister cities in the South. 


Maintenance 


The population of Brookline is 7500, of which about 
goo families use water. In July 1377 the average for 


the month was $476,000 gallons per day, and in fall and 


spring the average is about 350,000. gallons. The water 
In June last we improved the opportunity of being | 


is used for watering streets and lawns very freely and 
in Providence, R. I., to pay a visit to the justly celebra-| considerable is blown off at deadends to keep water 


ted “ Corliss Engine Works,” owned and operated by | pure, some streets being thinly settled. 
Geo. H. Corliss, Esq., the builder of the Centennial! The water runs by gravity from filtering gallery to 
Engine. We were fortunate in finding Mr. Corliss “ at | pumping station, a distance of about four thousand feet 
home,” and under his intelligent guidance, we made the with a grade of about one-half foot in this distance 
tour of the very extensive shops and offices connected | The conduit is made of white pine plank three inches 
with the establishment. As we did not go for the pur- | thick, and it is two feet square on the inside. The wood 
pose of “ writing up” anything or anybody, so we did | of the conduit gives nourishment to a large growth of 
not take any notes for that purpose; we were interested | fungus which lines the inside of conduit unless freq uent- 
in the man and his work, and we confess that we re-| ly cleaned out by flushing. 
ceived a great deal of pleasure and, we hope, instruction| Fire screens are used at engine house, but some of 
from our better acquaintance with both, then made. | this growth will pass through them and is pumped into 
It is unnecessary for us to mention the novel designs | pipes and reservoir, where it decays and givesan un- 
of pumping engines with which the inventive genius of | pleasant taste to the water unless the water is kept in 
Mr. Corliss is connected ; the engine for the Pawtucket | circulation. It was thought when this growth first ap- 
Water Works was then in operation, but had not been | peared, that it fed on the sap of the wood only, and would 
submitted to the final test, before offering it to the city| soon disappear, but such is not the case, and there 
for acceptance, although the contractor then knew that is every reason to believe it will last as long as the 
his engine would perform a much greater duty than he | wood. 


had guaranteed. The water is pumped. The pumping engine was 

Among the novel features of this manufactory, were | built by H. R. Worthington of New York, and is called 
two “sample pumping works.” These consisted of | “ Worthington Duplex.” Its capacity is two million 
two separate buildings, fitted up with two different | gallons in twenty-four hours. It is a compound con- 


styles of pumping engines ready for work, and included | densing engine. Its high pressurecylinder has a diame- 


an attendant to show what class of labor could be em- | ter of twenty-two aad three-quarter inches, and the 
ployed in the superintendence. A committee on a | low pressure cylinder a diameter of forty-three and one- 
* grand tour ” of observation, amonz the manufactu-/| half inches. The stroke is about twenty-five inches. 
rers of pumping machinery, were thus enabled to see | 


| The water plungers are sixteen inches indiameter. The 
what they were buying, ready for delivery, and could | 


| high pressure cylinder exhausts into a tank on which 
get an immediate exhibition of the efficiency of the en- | it rests, connected with an annular space or jacket 
gine they were visiting, and a price set at once for which | around the cylinder itself in which the steam expands 
a similar works would be constructed and guaranteed. | to about atmosphere pressure. The low pressure cylin- 
This estimate would cover house and engines complete, | der expands the steam toa vacuum of about twenty- 
and looked to us as decidedly practical. seven inches in condenser. The lift on engine when 
_ running full speed is about two hundred and five feet, 
the head of water due to height being at the same time 
about one hundred and seventy feet. The duty varies 
| from 48 to 54 million per hundred lbs coal. The en- 
The Brookline, Mass., Water Works were construct- gine and pump have been in use two years and eight 
ed in 1874, but the water was not let on until the fol. | 
ing spring. E.S. Philbrick, C. E. of Boston, designed 
and built the works. 

The source of supply is from Charles river basin 
about three miles below the town of Dedham. It 
is well known that extensive beds of gravel underlie 
Charles river valley in the neighboihood of Dedham, 


through which the water from the surrounding high | broken stone covered with stone paving fifteen inches 


lands finds its way to the river. The water for the} thick. The bottom is covered with puddle twelve 
town of Brookline is taken from one of these beds of | inches thick, and this overlaid with cement concrete 


gravel tapped in a tract of land bordering the river and | four inches in depth, making a hard smooth bottom 
called Cow Island. This so-called island, rising in easily cleaned, and is practically watertight. The slope 
places quite abruptly from the river to the height of | of the dams is two to one and the slope of excavation 
thirty or forty ft., is composed of sand and gravel with | jn hillsides one and one-half to one. 

little soil on its surface, It is surrounded by water | 
only portions of the year, but is cut off from the main 
land by extensive beds of peat, varying from five to fifty 
feetin depth. This bed of gravel in which the gallery 
is excavated, underlies the river without having a direct 
communication with it. The river at this point is very 
sluggish and supports a large growth of aquatic plants, 





READY-MADE PUMPING WORKS. 








BROOKLINE, MASS., WATER WORKS. 





[Written for ENGINEERING NEws.] 


months and give satisfaction. 

The reservoir was formed by building two dams across 
a little valley. Its form is irregular. The excavations 
in the hill sides showed a material mostly of clay with 
occasional seams of gravel. The inside slopes of res- 
ervoir are covered with puddle eighteen inches thick, 
over this is spread twelve inches of broken stone, the 


The reservoir at high water mark is two hundred and 
forty feet above mean high tide in Boston harbor and is 
twenty feet deep. It holds 6,050,000 gallons. 

The main pipes are made of cast irun coated inside 
and out with tar. The force main to stand pipe is four- 
teen inches diameter; from stand pipe to reservoir it 
runs in sixteen ‘inch main. There is laid at the present 
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time of sixteen inch pipe 13,456 ft., fourteen inch, 9,070 
ft., twelve inch, 11,162 ft., ten inch, 1,864 {t., eight inch, 
15,723 ft., six inch, 62,000 ft., two inch, 6,700 ft., one 


and a half inch, 2000 ft., one and a fouith inch, 271 ft., | 


one inch, 336 ft. 

This coating of vegetable tar does not seem to wholly 
protect the pipes from rust. After two years, bunch- 
es of rust as large as beans were found covering about 
one quarter of the inside surface of the pipes while in 
other cases where pipe had been equally long in use 
there was little or no rust. 

The service pipe is three quarter inch enameled 
wrought iron, The enamel consists of lampblack, 
manganese and linseed oil, The services have been laid 
only three years, not a sufficient time to test the dura- 
bility of the enamel. In cases where the pipes have 
been uncovered the enamel has not appeared af- 
fected. 

In the mains there has been few leaks, these occur- 
ing at the lead joints and and in every case have been 
stopped by recaulking old lead. The average for the 
last two years has been less than one to the mile. The 
greatest head is two hundred and forty feet. 

The gates and hydrants were made by the South Bos- 
ton Machine Co, The hydrants are all post hydrants; 
the barrel six inches in diameter, shut with the pressure 
The valves are composed of a ring of rubber held be- 
tween two iron washers, the rubber ring closing on toa 
brass seat. There was some troub!e in the first year of 
their use in shutting some of them down, especially 
those at dead ends caused by the rubber vibrating su as 
to make a ‘“‘water hammer.” Leather valves were sub- 
stituted for the rubber, which stopped the water ham- 
mer, but it was found that the leather valves were soon 
cut and spoiled by gravel or any other hard substance 
which happened to be in the pipes. Rubber valves 
were tried again but with a heavier valve rod, which 
seems to nearly cure the trouble. 

There are a few meters in Brookline, all but two be- 
ing the Worthington; these two are the Gem. 

All the water used by the town of Brookline comes 
from a filtering gallery. The length is seven hundred 
feet. It is four feet wide. The side walls are built of 
rough stone laid dry and arched over with brick. The 
gallery is buried from four to ten feet from surface of 
ground. The bottom of the galleay is six feet below 
low water in the river. The gallery in no point comes 
nearer than sixty feet to the river and for most of its 

way is much further off. The yield of water in driest 
time of 1876, a year of remarkable drought, was 1, 100- 
000 gallons, in twenty-four hours. The supply of wa- 
ter for the last year was abundant. 

There are now no signs of the gallery being choked 
up by gravel, and as the water for the most part does not 
come from the river there is reason to hope it will be a 
long time before the supply is diminished on that ac- 
count. 

Formula for thickness of pipes t = .cooo8 H D+ 
.o1D+-.36 

I = thickness 

H = head in feet 

D = diameter in inches. 

FAYETTE F. ForBEs, 


Superintendent Brookline W. W. 
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HOW TO REFORM OUR WEIGHTS AND 
MEASURES. 








[Written for ENGINEERING News. ] 

With regard to the introduction of the metric system, 
one point little considered in recent discussions is sug- 
gested by a paragraph now circulating in the news- 
papers. The international convention on coinage, 
weights and measures at Paris, this fall has deplored 
the fact that Russia, England and the United States 
have not joined the rest of Europe and America in 
adopting the metric system; and the delegates from 
England and the United States appeal to those two na- 
tions, urging that some official communication should 
be had between them relative to this matter. Both of 
the great English speaking nations have legalized the 
use of the metric system, and either of them would find 
it somewhat more burdensome to complete the reform 
alone than to complete it simultaneously with the 
other. 

Is this, then, the true way to proceed? Ought the 
United States to wait for England? The answer de- 
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pends upon how long we should have to wait. We 
could well afford to wait a year or two, but we can’t 
afford to wait a life-time. Let us act promptly, and the 
British, finding themselves uncomfortable in their lone- 
liness, will have to accelerate their movements, Unless 
strongly stimulated the British will naturally be a long 
time in changing weights and measures; for, besides 
being blindly devoted to all their established institutions 
they are here at a special] disadvantage in not yet having 
a decimal currency. We see ata glance the immense 
superiority of the metric system when (passing over 
some lesser merits) we reflect that its benefits are the 
same which we have obtained in money transactions by 
substituting dollars, dimes, cents and mills, for pounds 
shillings and fourpence ha’pennies. The Englishman 
does not see it so readily, and in the ordinary course of 
events will not see it until his coinage shall have been 
decimalized like that of the rest of the civilized world, in- 
cluding China and Japan, including also Canada and 
probably other dependencies of Great Britain herself. 
The British have been talking long enough about adopt- 
ing decimal cu rrency, and they might do it perfectly well, 
for every bodyassents to the government’s monopolising 
the business of coinage, and so this change would ia- 
volve much less suggestion of interference with individ- 
ual liberty than might be associated (however unreason- 
ably) with metrological reform. Unless we can pre- 
dict that our cousins across the sea will make more 
progress toward decimal currency in the next quarter 
of a century than they have done in the last, we had bet- 
ter leave them cut of consideration and make our plans 
with chief reference to our own nation. 

For many years our Coast Survey has used the meter 
as its standard of length, but the published tables of 
positions give also in parallel] columns equivalent yards 


and miles, which it must have {cost something to pre- 


pare. The charts bear scales of miles only. Under the 


General Postal Union Treaty of 1874, (including twen- 


ty-one nations) our Post Office department uses the 
metric weights in foreign business, and the official post" 
al guide contains a table of post-route distances in 
kilometers between the leading cities of the United 
States; it gives miles also, which makes the table 
bulky. Postage within the United States is still assessed 
in avoirdupois weight by reason of the literal interpre- 
tation put upon the law of 1866 in defiance of its spirit 
and intention. The mint uses the metric standard ; 
60 cents of our subsidiary silver coinage, introduced 
into general circulation in 1876, weighs 15 grams (single 
postage rate), and is in harmony with money of 
France, Belgium, Switzerland, Italy, Spain, Austria, 
Greece and Roumania, The trade dollar on the other 
hand, coined especially for traffic with China and Ja- 
pan, weighs 420 grains, and the silver dollar ‘of the 
fathers” 412% grains of Britishand U. S. standard. The 
conjoint use of two incongruous units is perplexing to 
us, if not to the experts who conduct the mint. In the 
medical department of the Marine Hospital Service, 
the metric system has recently been adopted, but the 
supplies of food, fuel, etc., are still contracted for, un- 
doubtedly in the old way. Of course, discord must be 
expected for a time ; but the shorter the time, the better 
for our comfort and our purses. Some of the govern. 
ment departments have not even made a beginning of 
the metric reform; and if things are to go on thus, one 
officer changing this year, another next year, a third ten 
years hence, the chaotic process may continue during 
the remainder of our natural lives. By simultaneous 
action the result may as well be accomplished within a 
decade. In the present Congress the House Standing 
Committee on Coinage, Weights and Measures, has 
given a great deal of attention to the metric question, 
and has printed several documents bearing upon it, 
among other things the estimates of the bureau officers 
as to the length of preliminary notice which should be 
given before the use of the metric system could be made 
obligatory in various governmental transactions without 
defriment to the public service. Several of the esti- 
mates are less than three years. The Commissioner of 
the General Land Office would want three years of 
preparation for his branch of the sevice; and General 
Humphrey's five years for the Engineer Corps. If we 
are wise, we shall first get a date fixed, after which the 
metric system only, shall be used by all branches of the 
federal government, be it three years hence, five years, 
ten years, or whatsoever number our worshipful Con- 


gress may think reasonable, and then we shall our- 
selves change standards during the same interval that 
the government does. If we are not wise, we shal! 
suffer for our folly the needless prolongation of the an. 
noyance of conflicting standards. * 


OuR QUERY Box. 


1. What is the “ block system ” used on English rail. 
ways ? 

Ans. The line is divided into sections with signahinen 
Stationed at each division. When a train enters or 
leaves a section, the signalman telegraphs along the line, 
“blocked” or “clear,” as the case may be. It is prac. 
tically a system by which trains are run by space, rather 
than by time, as our custom is. 


2. I wish to raise through a ro in, pipe 1500 feet long, 
200 gallons a minute to a height of 70 feet, using a Hol- 
ly rotary pump driven by a Leffel turbine. How large 
a whee] will be required, fall 10 feet ? 

Ans, Not less than 30 inches. 

3. What force can a locomotive exert upon a train ? 

Ans. About one seventh of the weight upon the 
driving wheels. See Vose’s Manual p. 332. 

4. We have frequently seen land described like the 
following. “ Township 7 North of Range 6 East.” Is 
that the correct way ? 

Ans, No, we think one would be not a little puzzled 
to locate such a township. The correct reading would 
be “ Township 7 north, Range 6 east of—P. M.” Con 
sult Clevenger’s, or Hawes’ Manual. 

5. How many revolutions a minute ought a circular 
saw to make? 

Ans. Therim should go about nine thousand feet 
per minute. Then go00+circum. in. ft. = revolutions 
per minute, 


6. What is the greatest speed at which a plunger 





pump should run? 

Ans. The velocity of water in the suction pipes 
ought never to exceed g feet per second. The speed 
then depends upon the size of the suction or plunger 
pipe. 

7. What is the tensile strength of manganese bronze ? 


Ans. We know of no continued experiments de- 
signed to determine this. One specimen, a cold rolled 
rod, tested at the Royal Gun Factory, England, showed 
an ultimate strength of nearly forty tons per sq. inch. 
It has probably a strength more than twice as great as 
brass. 


8. Please give me a simple rule for calculating the 
number of bricks in a wall. 


Ans. Multiply the thickness in éaches by the product 
of the length and height in fee/, seven fourths of this 
result by the number of bricks required. 


g. What should be the size of pins in proportion to 
area of each bar (in a pin connected bridge), where 
each bar has no shears upon the pin, and what size of 
pin where a bar has but one shear upon it? 


Ans, The question is ambiguous. No conception 
can be formed of a connection in a pin jointed bridge, 
where no shearing force is exerted. The very weight of 
the material will produce such a force if nothing else 
acted. If no force be acting, no resistance can be re- 
quired. Boller says: ‘“‘ Pins cannot be made too large, 
and are governed in size by the largest tension eye-bars 
through which they pass.” Bender says: (‘‘Proportions 
of pins used in bridges), that the size of pins for flat 
bars should be not less in diameter than .8 of the width 
of the bar, and for square bars the diameter should be 
not less than 1.75 times the side of the square ’’; while 
C. Shaler Smith, in a paper entitled : “Proportions of 
Eye-Bar Heads and Pins, as Determined by Experi- 
ment,” read before the A.S.C. E., lays down as an un- 
varying rule, that ‘a pin, 66 per cent. the width of the 
bar, is the smallest which will invariably break the bar, 
or develop its full strength.” 


——_—_——-—— > -___——_ 


CORRESPONDENCE. 





SANDWICH ISLANDS IMPROVEMENTS. 


A subscriber at the Sandwich Islands, who is an 
Assistant Engineer on the Hawaiin Government Survey 
writes us from Makawar Mani: “ Just now I am at 
work on a topographical survey of a district in which 
several hundred thousand dollars will be invested in 
the near future, on carals, tapping the mountain 
streams.” 





RAILROAD BUILDING IN NORTH CAROLINA. 


MorGantTon, N. C., Sept, 20, 2878. 
Epitor ENGINEERING News. 

Sir: In your issue of September sth, is a note by 
Robt. B. Stanton giving extracts from a private letter 
which does great injustice tp this road. 

It is not true that thereis Nota map or profile of this 
road, nor is it true that there is no Engineer on it. I have 








September 26, 1878. 
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the honor to act as President and Chief Engineer and 
have profiles, etc., in my office, which the party could 
have seen had he called at my office instead of getting 


his information from overseers. Grades and centres 
in the tunnels are given regularly, and no error of any 
kind has ever occurred since I have had charge of the 


road. The overseer, however, denies he ever stated to 
any party that he did not receive grades and centres, 
though I think it more than probable he did say so, but 
to railroad men in our state it is certainly an ‘‘ad- 
vanced method ” of getting information to go to a “Boss” 
instead of the President or Engineer. 
Very truly, Jas. W. WILson, 
Pres't and Chief Engineer, 
Oe 
THE CORLISS PUMPING ENGINE AT THE 
PAWTUCKET, R. I.. WATER WORKS. 





Through the courtesy of the parties to the contract 
for furnishing the Pumping Machinery for our water 
works we are enabled to lay before our readers, in ad- 
vance of the full report, the results of the two weeks 
‘‘every day running ” test provided for in the contract 
in the following terms : 

5. The engine when completed and ready for serviee shall be 
subjected to trial tests for duty and capacity; such trials to be 
made by the Chief Engineer of the Pawtucket Water Works 
and his assistants on the part of the party of the first part, 
with the co-operation of and in concert with such parties as the 
party of the second part shall see fit to appoint. One of said 
tests shall continue for twenty-four (24) hours incessantly, and 
shall be similar to the Lowel tests in June, 1876, with a similar 
provision in case of disagreement, as specified in Section 7 and 
1 ot the “Specifications for a Pumping Engine,” heretofore 
issued by said Water Commissioners. The other shall occupy 
two (2) weeks, omitting the intervening Sunday, running the 
fires ten (10) hours per day as eee as may be, with the engine 
at such a speed as shall guarantee the delivery of 3,000,000 gal- 
lons in 24 hours. In this ‘‘ every day running” test all the fuel 
used shall be taken into account, the wood used fer kinding be- 
ing reckoned as equivalent to forty-five per cent. (45 per cent.) 
of its weight in coal, No allowance is to be made for ashes or 
clinkers. The coal used in these tests is to be first-class run of 
the mine, and the quantity of water delivered is to be ascertained 
by weir measurement. 

‘6. The sum to be paid by said party of the first part to said 
party of the second part, in full compensation for all work and 
supplies indicated in this contract is twenty-three thousand nine 
hundred dollars, ($23,900.00) Provided, that it shall apyee that 
the duty of said “— on the twenty. four hours trial hereinbe 
fore provided for is at least one hundred million (100,000,000) 
foot pounds per one hundred pounds of coal when delivering 
3,000,000 gallons of water in 24 hours against a head of aso teet; 
and, also, that its duty on the two weeks “every day running ” 
test shall be at least eighty million (S0,000,000) foot pounds per 
one hundred pounds of coal. In case, however, it shall appear 
that the duty of said engine is less on the “every day running’ 
test than hereinbefore stipulated, than said party of the second 
part shal! submit to a forfeiture on the contract price of one and 
one-half (144) per cent. of said price for each one per cent. of 
said deficiency; and, it said duty shall not exceed sixty million 
(60,000,000) foot nds, then said rty of the second part 
agrees to allow said ine to remain for the use of said town of 
Pawtucket, without ge, for a period not exceeding six 
months from the expiration of said test, in order that time ma 
thus be given for the substitution of another aa after whic 
it will remove it at its own cost, without claim for compensation 
in any way for the work it has done or the expense it has been 
} ut to. 


The test was conducted on the part of the town by 
the Chief Engineer and his assistants, and on the part 
of the contractor by Isaac R. Scott, President of the 
Waltham (Mass.) Water Board, and his assistants. 

On the morning of the first day of the trial, Tuesday, 
Angust 6th, 164 pounds of shavings and kindling wood 
were put under two of the boilers upon clean grates, 
anc at 807 a match was applied to it—soon after 520 
pounds of coal were put on, and equally divided be- 
tween the two boilers. At 8.30 the engine was started 
for the two weeks test. During the run of exactly ten 
(10) hours, from 8:30 A. M, to,6:30 P. M., 2,382 pounds 
of coal were added to the fires; the average steam press- 
ure was 123 pounds, and the engine made per counter 
30,581 revolutions under an average water pressure of 
117 83-100 pounds.. At the close of the day’s run 
(6:30) the doors and dampers of these two boilers were 
closed, and they remained untouched until the next 
morning at 7:30, at which time the grates were cleared, 
and new fires kindled at 8:15 in the same manner as on 
tho day before, and the engine started at 8:30. This 
mode of procedure was continued from day to day 
during the entire contract test of two (2) weeks, ending 
Monday, August 19th, at 6:10 P. M. 5 

The aggregate amount of shavings and wood used 
for the twelve kindlings was 2,126% pounds; equiva- 
lent (at 45 per cent.) to 957 pounds of coal. The 
amount of coal] used for the twelve kindlings, and be- 
fore starting the engine, was 6,521 pounds, and the 
amount of coal used during the running of the engine 
on this two weeks test, was 26,699 pounds. The coal 
used was Schuylkill “Shamokin” of the same quality 
as is furnished to our citizens for domestic purposes. 
Coal value of total fuel used during the two weeks test, 
34.177 pounds, 

During this two weeks running the engine made per 
counter 373,124 revolutions, under an average water 
pressure of 116 45-100 pounds. The pump plunger dis- 
placement for each revolution was 42 603-1000 U. S. 
gallons, and the average duty for the whole test 104,- 
051,490 foot pounds, with 100 pounds of coal, inclu- 
ding all the fuel used, no deduction for ashes or clink- 
ers, and no allowance for ‘friction of water in pump, 
caused by bends or angles between pump-well and 
pressure-gauge,” as is generally allowed. 

It is well known that among engineers, Mr. Corliss’ 
guarantee of 80,000,000 duty under the extraordinary 
restrictions which he himself suggested, was regarded 
as beyond the range of possibility. We have a demon- 


stration that he has exceeded this unexampled guaranty 


over 30 per cent. — Pawtucket R. 1., Garette and 
Chronicle, Sept. 20th. 





brilliant light than that of gas. Its use is much more 
convenient, asa single wire furnishes the electricity. 


gas-fixtures can be utilized. We shall have not only 


now pay $3 for to the gas companies. Besides all this, 


contrivance needing a motor, and a heat sufficient to do 
the cooking for the family. Leaving out the power and 
heat, the whole public will rise up and call him blessed 


perienced will be that day when the devoted housekeep- 
er uproots his gas-meter and sends it back to headquar- 
ters with his compliments. The anniversary return 
will always be known in the family as Edison's Day. 


he may do a great deal in the future; but nothing that 
he has done or may do can compare with this new de- 
velopment of his genius, which threatens to break down 
a gigantic monopoly and end the days of gas-bills. He 


is the Aladdin of modern science, the Good Samaritan 
of the nineteenth century.— The Chicago Tribune. 


whose life-dream has been a tunnel under the Alps. 
schemes have failed. 


vided peoples that but for them might have been of one 
language, one interest, alike in laws and customs. For 


afterward built; and it is but a century since the first 


‘mountain peaks, and yawning gulfs: 16,000 persons 
























































MR. EDISON’S LATEST DISCOVERY. The enterprise was too enormous for private under- 


taking or for private capital. In 1871, Italy, Germany, 
and Switzerland voted large subventions for the build- 
ing of a road, to be commenced at once, running from 
the Lake of Lucerne, in Switzerland, to Lake Maggiore, 
in Italy, a distance of 103 miles. Twenty-one per cent., 
or nearly 120,000 feet, of all this distance, was to be tun- 
nelled through mountains of granite. 

The total length of the main tunnel, which enters the 
Alps at Goeschenen, in Switzerland, and emerges at 
Airolo, in Italy, is 48,936 feet. A number of the small- 
er tunnels, bringing the road up to the proper level in 
the Alps, exceed 7000 feet. On the Lake of Lucerne, 
too, there will be important tunnels and galleries cut 
alongside of or under the celebrated Axenstrasse, high 
above the waters of the lake. 

At the time the international treaty for this great un- 
dertaking was signed it was believed that the work 
could be-done for the sum of 187,000,000 francs. A 
company was organized, with 34,000,000 francs of stock, 
in £20 shares, and 63,090,000 francs of mortgage 
bonds. Italy presented the undertaking with 45,000,- 
000 francs. Germany and Switzerland each gave 20,- 
000,000 francs. The work, however, was not more 
than fairly under way when it was discovered, to the 
astonishment of every body, that an awful mistake had 
been made in estimating the costs, and that, instead of 
187,000,000 francs, 289,000,000 would be required to 
complete the work as at first proposed—a blunder in 
estimates of 102,000,000 francs. 

This blundering calculation threatened all sorts of 
bad results. The stock of the company ran down to a 
minimum, and hundreds of families were nearly ruined 
by the collapse. The bonds shared in the crash, and 
even the most ardent friends of the enterprise feared 
that the money which had been so lavishly given was 
buried under the mountains forever. It became a se- 
rious question whether the works would not have to be 
completely abandoned. There certainly was no choice 
except to lose all that had been done, or to add many 
more millions to the subventions. The times were hard, 
fiaancial crises were imminent every where, and war was 
raging on the Continent. Every body was discouraged. 
Some of the little cantons of Switzerland, which would 
receive the most benefit from the completion of the tun- 
nel, refused to lift a hand or to spend another dollar. 

In the face of all opposition, however, the money has, 
at this writing been almost raised. The three coun- 
tries, parties to the treaty, have added largely to their 
subsidies, and the leading Swiss railways and cities 
have each voted sums proportioned to the advan- 
tages they hope to reap. The work goes on—in fact, 
has never stopped. 

The contract for this enormous work is most inter- 
esting. It was granted to Mr, Louis Favre, of Gen- 
eva. By its terms Mr. Favre promises to deliver the 
works of the tunnel, completed, by the 1st of October, 
1880. For each day the work may be done before 
that time .the company agrees to pay him $1,000. 
On the other hand, however, the contractor is bound 
to pay handsomely for all delays. For every single 
day in arrear of contract he fotfeits $1,000. If delay 
continue six months, the forfeit is $2,000 per day; and 
should he be one year in arrear with his work, he sur- 
renders the contract,, and forfeits $1,600,000, which he, 
and his friends for him, have deposited with the com- 
pany as security. 

On January 1, 1877, the headings, or a sort of ad- 
vanced gallery eight feet square pushed forward at the 
top of the tunnel, were half-way in. Whether the 
gigantic work can really be completed within the time 
specified is a grave question for Mr. Favre. Opinions 
differ, and even engineers can do little more than 
--* M. Byers in Harper's Magazine for Oc- 

r. 





The last discovery of Mr. Edison, from an economi- 
cal and utilitarian point of view, is one of the most im- 
portant he has yet made, and one which, when perfect- 
ed, will be destined to revolutionize the present system 
of illuminating. It seems to be specially characteristic 
of this remarkable genius that he not only branches out 
into new paths of his own and makes independent dis- 
coveries based upon new ideas, but that he takes up 
partial discoveries of others, or principles that they have 
left in a crude state, and instantly carries them forward 
to their completion. The telephone and quadruplex 
were instances of this sort, and now he has announced 
another, namely, the new application of the dynamo- 
electric machine to illuminating purposes. The princi- 
ple of electricity as an illuminator is not new. It has 
been tested and experimented upon both in this country 
and Europe with remarkable results. In Paris it is 
already in use for illuminating large spaces or structures, 
and it has been tested in Chicago, Cincinnati, and some 
Eastern cities with successful results up to a certain 
point. The great difficulty hitherto has been to sub- 
divide the light and to diffuse it equally over a given 
space. The machine which Mr. Edison recently ex- 
amined was the Wallace, at Ansonia, Conn., which, 
though one of the most powerful in the world, can only 
divide the light into ten separate lights. As these are 
equal in power to 4,000 candles, it will be seen at once 
that they are impracticable for general use, as the effect 
would be to blind every one using them. The machine 
set Mr. Edison to thinking and experimenting, and it 
was not long before he compassed the result for which 
the whole scientific world has been seeking solong. By 
his process he can produce a thousand, or ten thousand, 
or, as he claims, an infinite number of lights from one 
machine. By this process Mr. Edison obtains a more 


No matches are needed, as touching a spmng lights up 
the house. No new fixtures will be needed, as the old 
a more brilliant and convenient light, but a cheaper one. 
He proposes to give to tbe public for from 12 to 15 


cents the same amount of light of a better quality as we 


he will also furnish from the same machine power to 
run a sewing-machine, elevator or any other mechanical 


for the prospect of illumination alone he holds out. 
The happiest day that suffering humanity has ever ex- 


Mr. Edison has done much for the world in the past; 


——————-(q@—-—_———— 


THE ST. GOTHARD TUNNEL. 





There are men living to-day in Switzerland and Italy 
Many schemes have been investigated, and many 


These mighty barriers of mountains have for ages di- 


————— 


THE TELEPHONE. 


five hundred years there was but a stony path across the 
Helvetic Alps, where the St. Gothard post-road was 


vehicle on wheels was dragged over the pass, at an ex- 
pense of several hundred dollars. Till that time, the 
traffic between two nations was borne on the backs of 
mules and men, who struggled, at the risk of death, 
along narrow stony ways. winding around glaciers, high 


Mr. O. Janzon, Civil Engineer, connected with the 
diving operations of the city of Stockholm, Sweden, has 
in an apparently simple and ingenious manner ap- 
plied the telephone to the diving apparatus there in use, 
and with such favorable result, that an easy communi- 
cation between the diver and his helper above water, 
has been affected. 

Several attempts had been previously made to 
reach this object, but were all found impractical. 

The advantage of this device is obvious. The diver 
will unquestionably, in his isolated position feel more 
safe when he can conveniently and directly communi- 
cate with those who have his life in their hand.—Sev- 
ensk1 Americanerem, 


and 9,000 horses climbed over these dizzy heights 
annually. 

There were scarcely fewer dangers to be encountered 
by the bold trader even forty or fifty years ago—sudden 
storms, almost eternal snows, avalanches, falling rocks, 
dangerous and unbridged torrents, and even robbers. 
Nature and man conspired to make the path of the St. 
Gothard one of awful risk and dangers. It winds 
among granite pyramids and peaks nine to ten thous- 
and feet in height, and the road itself reaches an eleva- 





iol alaacece 
tion of nearly seven thousand feet. Even now the snows 

on the pass are so <leep and the dangers are so great SPECIFICATIONS. 

that commerce and travel over the St. Gothard cease | For THE CONSTRUCTION OF THE BRIDGE AT FORT 
for half of the year entirely, the mails being carried over SNRLLING. 


by messengers. Such are a part only of the disadvan- 
tages arising to some sixty or seventy millions of people 
from this mighty mountain wall between Switzerland 
and Italy. Wagon Bridge at Fort Snelling, will be received until 

The building of the Mont Cenis tunnel through the | September joth., at 2 P. M. sealed, and endorsed Pro- 
Savoy Alps to France, and the Brenner road to Austria 0 for Fort Snelling Bridge, and directed to J. S. 
have made it absolutely necessary for Germany and all, Engineer. Each proposal to be accompanied 
to choose between losing the commerce and travel of the | by a satisfactory bond or deposit, to the amount of $500, 
South and building a mountain railroad, and a series of | to secure that the bidder will enter into a contract with 
tunnels that shall eclipse any thing of the kindZin the | a sufficient bond in the sum of $12,500 if the work is 
world, The world knows how they have chosen. awarded tohim. Each bidder must furnish a strain 





Plans and Proposals for the Superstructure of the 
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sheet, yiving the strains upon, and dimensions of each 
part of the structure, 

The Jength of spans and height of piers are shown 
upon the diagram attached hereto, but the small piers 


for trestle foundations and the abutments at the ends | 


will not be commenced until after the plans for super- 


structure are received, and may be changed if desirable. | 


The road way shall have a carriage way 18 ft. wide, 
and one foot way 5 ft. wide, separated by a suitable 
barrier, with outside railings. Carriage way floor to be 
two thicknesses of two inch plank, the lower pine and 
the upper oak. Foot way floor to be two inch pine 
plank. Floor joists to be wood. All parts of super- 
structure except floor, and except cast iron plates and 
washers, to be wrought iron, Floor beams to be iron 
and supported at the panel points only. 

Sufficient lateral and diagonal work shall be provided 
for a wind force of fifty pounds per square foot. The 
iron work to be so proportioned and constructed that 
with a load of 1800 Ibs. per lineal foot upon the whole 
or any part thereof, in addition to the weight of the 
structure, and the effect of wind there shall be no ten- 
sile strain upon any part exceeding 12,000 lbs, per square 
inch, and no compressive strain exceeding one-fourth 
of the breaking weight of the part. The floor members 
and other members supporting the load of the panel on- 
ly, shall in no case be strained thereby to more than 
one-fifth of the breaking weighf by a load of 100 Ibs. 
per sq. foot. Shearing strains upon pins or rivets shall 
not exceed 8000 Ibs. per sq. inch. All parts must be of 
such shapes as to be accessible for repairing on all sides. 
The breaking load of parts under compression will be 
estimated by the following formula for pieces with square 

40000 
ends. Breaking strain per sq. inch= 4: - 
, 40000 7? 
! being the length in inches and 7* the square of the 
least radius of gyration, For parts with pin connec- 
tions, 4 of the above amount will be taken. 

All the iron used shall be bridge iron of the best 
quality and free from flaws and imperfect edges. Fa- 
cilities shall be given for testing selected bars of the 
iron, and also for testing the finished structure, if re- 
quired by the bridge commissioner or the supervising 
engineer. All iron subjected to tension shall have an 
elastic limit exceeding 25,000 lbs. per sq. inch, and shall 
be capable of bending short at least go° without break- 
ing. 

All the iron shall be procured from well known and 
responsible manufacturers, who shall give a certificate 
and guarantee of the quality, said certificate describing 
the iron and the marks thereof. All! joints shall be ac- 
curately fitted by planing, turning or boring. All iron 
work shall have two coats of paint. The work shall be 
done in every respect in the best manner, as described 
in printed ‘specifications and albums of the best bridge 
builders. After the plan has been accepted by the 
Bridge Commission it will have to be approved by 
the Secre’ary of War. 

The contractor will be entitled to have the piers fin- 
ished so that he can begin to raise the superstructure 
on the 1st of December, and the whole work shall then 
be finished on the 1st of March. But if he shall be de- 

layed by the non-completion of masonry, or by objec- 
tions to the plan on the part of the War Department, he 
will be allowed a reasonable time in addition, to be de- 
cided by the engineer of the Bridge Commission, and 
will in no case be required to erect the bridge when the 
river has overflowed its banks. 

An estimate not exceeding half the whole price of 
the bridge will be given when all the iron work for 
bridge has been delivered. 

The work must be done to the acceptance of the 
Bridge Commission, and of the supervising Engineer of 
the War Department. 

Fort Snelling is five miles from St. Paul, by river 
or road. There is a station of the Milwaukee and 
St. Paul railroad, about a quarter of a mile from the 
bridge site. 

The bid must be a gross sum for the whole work com- 
pleted. J.S. SEWALL, Engineer. 

St. Paul, Aug. 30th, 1878. 

dsthcealieaeben 


FOREIGN INTELLIGENCE. 


There were 100 miles of tunnel in Great Britain in 
1877, which cost $50,c00,000. 








According to an eminent medical authority, there 
occur annually in England 140,000 cases of typhoid 
fever which are clearly traceable to defective drainage 
and sewer-gas poisoning. 


An artesian well 3,250 feet deep has been bored in 
Pesth, Hungary, It is the deepest in the world, being 
nearly twice the depth of that in Paris. It sends upa 
jet of nearly boiling water forty-two feet high. 


Fifty thousand eucalyptus trees are to be planted 
about the City of Mexico. These trees grow very 
rapidly, and in a few years, will make a material modi- 
fication in the rainfall about the Mexican capital. 


In Paris many of the shopkeepers are introducing the 
electrical apparatus, making them as light by night as 
by day. A company called the “Société Generale 
d'Electricité,” with a capital of 7,500,000 francs, has 
been lately formed, and proposes to sepply this light to 
i citizens in the same way as the gas companies sup- 
ply gas. 


ENGINEERING NEW: 





It is only within the past six years that the Japanese 
| have attempted to make use of the petroleum wells ex- 
isting within their domain. Now several refining es- 
| tablishments are in operation and making kerosene oil 
an important industry. 





The Annales des Ponts et Chaussces has just pub- 
lished some statistics which show that a_person had in 
France. in time of the diligences,a chance of being 
killed in making three hundred thousand journeys, and 
a chance of being hurt once in making thirty thousand. 
On the railways from 1872 to 187§ the chances were 
reduced to one death in forty-five million of journeys, 
and injury in one million. 


The Russian oil wells on the Caspian seas are being 
developed as rapidly as possible, a number of capitalists 
having embarked in an enterprise to pump the oil, re- 
fine it, and send it into the European market, and capi- 
tal to the amount of upwards of $1,500 000 has already 
been subscribed for this purpose. The present produc- 
| tion of the wells is averaged at 500,000 barrels per an- 
num. and new wells are being sunk with all possible 
rapidity, 


The attempt of the Messrs. Collins, of Philadelphia, 
to build a Brazilian railroad around the falls of Made- 
ria river seems likely to end in failure. But two miles 
of rails are down, half of the laborers taken out have 
run away, and two-thirds of the rest are sick, the life of 
Mr. Collins being also despaired of. His chief engineer 
predicts that the road cannot be built in a dozen years, 
and no force of men can be kept at the work for that 
length of time in the deadly climate. 


For some time back the attention of French capitalists 
has been directed to Algeria as a source of undeveloped 
revenue. The latest enterprise undertaken is the work- 
ing of the great salt lake of Arzew, which covers an area 
of 4,000 hectares. This great island sea is fed by 
sonrees rising in the mountains, and, under the blazing 
African sun, its bed is left dry in summer, when about 
3,000,coo tons of salt can be extracted without much 
labor or cost. Under the direction of the present ener- 
getic Governor of the colony other industries are being 
promoted in Algeria with excellent prospects of success, 





One of the most ancient bridges in the world is that 
over the Main, at Frankfort, which Goethe called the 
only structure of importance in that city. It was erec- 
ted in 1342, on the site of a much earlier structure. 
Its immediate predecessor, built in 1306, was almost 
entirely destroyed during a vivlent flood, and rebuilt by 
funds raised from the sale of church indulgences. The 
building of bridges was then considered a religious 
work, because they enabled pilgrims the better to reach 
their destinations. It was from the central arch of the 
bridge that criminals were drowned, and hence, too, the 
bodies of suicides were cast into the river. The last 
execution was by drowning in 1613. 


The Grand Canal of China is likely to share the fate 
of the Great Wall. This waterway was constructed by 
Kublai-Khan and his successors of the Yuen race, and 
is 600 miles in length. There are 10,000 flat-bottomed 
boats on this canal, and these are used in the transpor- 
tation of grain. Itis stated that this great waterway 
is an enormous “white elephant,” as it costs an enor- 
mous amount every year for repairs, the appropriations 
there, as elsewhere, not being entirely devoted to the 
purpose for which they are meant. Junks are delayed 
every month while channels are being dug for their 
passage. This year, for the first time since the con- 
struction of the canal, the grain from Nankin, with the 
consent of the Government, has been forwarded by sea, 
and this fact has impelled the Pekin authorities to con- 
sider the expediency of abandoning the canal as a com- 
mercial] highway. 

It seems that the underground system used in Lon- 
don is not wholly free from annoyances, for, in view of 
the effort now making to complete the inner circle of 
that system, the 7imes calls attention to certain points 
in the road where improvements mlght be made, and 
says:—‘‘ We shall never get rid of its’ stifling atmos- 
phere, its bustle, and its bewildering confusion. This 
we must learn to put up with, for they are some of the 
drawbacks of living in a city of nearly 4,000,000 inhabi- 
tants, and of traveling on a railway which will convey 
us almost anywhere at any moment, and which counts 
its passengers by tens of millions annually. Butit ought 
to be within the power of those who are responsible fur 
its management and organization to render access to 
the trains easy, to make traveling in them fairly com- 
fortable, and to make it as difficult as possible even for 
an inexperienced traveler to go astray.” 


The tunneling of the Solent, from the English coast 
to the Isle of Wight, is projected. The distance is only 
about five miles, and the nature of the soil offers no ob- 
jection to rapid work—being mainly a chalk founda- 
tion. The island has increased in popularity as a 
pleasure resort, and the fact that the Queen has made 
it the royal residence for a considerable period each 
year, has so increased traffic with the main land as to 
render safe and rapid communication very desirable. 
It is thought the tunnel could be constructed at a less 
cost than the Brunel tunnel under the Thames. The 

e by boat to the island is seldom attended with 
any risk to life, but it is always uncomfortable in rough 
weather and this circumstance keeps many people away 
from the island in the winter, though invalids find great 
benefit from a residence on the south coast of the island 
in the winter season. 
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GENERAL INTELLIGENCE. 


Ee We solicit and are always pleased to publish in thes 
columns any items of interest that 1 aby be Tovtinked us. cere” 





GAS AND WATER. 


The authorities of Blairsville, Pa., are putting in cast 
iron water mains to replace the wooden ones, which it 
is stated have proved a failure. 


The Racine, Wis., Gas Company are substituting cast 
iron pipe, for the wooden pipe which has heretofore 
been in use by them and which has proved a failure. 


The water works of Sacramento, Cal., run each week 
168 hours, pump 18,536,563 gallons of water, at a cost 
of $10.14 per million gallons, and consume 37.13 tons 
of coal. 


H. D. McKnight & Co., of Pittsburgh, Pa,, are 
building water works at Morganza, Pa. The pumping 
machinery will be furnished by them, and it is stated, 
a filter bed will be constructed similar to that of the 
Lowell, Mass., water works. 


The Cadillac (Mich.) Weekly News says: “ Our wa- 
ter works are now in successful operation, supplying 
the wants of private families, and as soon as the hose 
ordered by the common council arrives we will have as 
ample fire protection as any city in the State.” 


We learn by the Cleveland Leader, that owing to the 
lateness of the season, the replacement of the stone 
structure of the water works crib, of that city, the dam- 
age to which in the recent storm we alluded to last 
week, will be deferred until next spring, and for the 
winter a temporary wooden crib will be constructed. 


The New York 7rtbune says. ‘‘ The Park Commis- 
sioners now contemplate using the electric light to illu- 
minate the public squares of the city. Altogether the 
expense is a trifle over ten dollars a week for maintain- 
ing a light equal in brilliancy to the combined light of 
3,000 ordinary street lamps—supposing a gas jet to 
equa] fifteen candles in power.” 


At the meeting of the Board of Public Improvements, 
of St. Louis, on the 17th inst., the contract for furnish- 
ing the city with 1,023 tons of six, eight, ten and twelve 
inch cast iron water pipe was awarded to Shickle Har- 
rison & Co., of St. Louis, tor $24,958.75, being an aver- 
age price of $24.35 per ton. But one other bid was re- 
ceived, that of Dennis Long & Co., of Louisville, Ky., 
at $25. per ton. 


Weare informed that the water works question at 
Paris, Ills., has been settled, and the contracts awarded. 
The pumping machinery will be furnished by the Geo. 
F, Blake Manufacturing Co.,of Boston, the cast iron 
pipe and mains by Dennis, Long & Co., of Louisville, 
Ky., and the hydrants used will be the ‘ Mathews’.” 
It is stated, work will be commenced at once and pushed 
vigorously forward. 


It is stated that the two miles of 36-inch “cement 
pipe” being laid at Nashville, Tenn., will probably 
prove a failure, and before being put into use. The 
city was about to contract with Dennis Long & Co., of 
Louisville, Ky., for a cast iron main when the “cement” 
contractors demanded and succeeded in having another 
trialand hearing. It is the general impression that the 
cement pipe will not only prove a total failure, but that 
the city will be made to pay all the cost of the experi- 
ment, 


The Philadelphia Zimés of the 18th inst. says: “The 
terms of a proposed contract between Dr. William H. 
McFadden, Chief Engineer of the Water Department 
and Emile Geyelin, for improvements on one set of the 
turbine wheels at the Fairmount Water Works, were 
yesterday submitted to sub-committees of the finance 
and water committees, acting jointly, and by them ap- 
proved. Mr. Geyelin promises to increase the pump- 
ing capacity of the wheels one and a half millions of 
gallons a day at a cost of $4,360.” 


We notice by the Cincinnati Commercial, that Mr. 
B. R. Morton, the Superintendent of the Newport, Kv.. 
Water Works, has prepared several papers looking to 
the improvement of the water supply of that city, which 
he will present to the Board of Trustees. One of these 
is upon the construction of a brick tunnel under the 
embankment of the reservoir, which shal] be of suffi- 
cient dimensions, to admit of a man’s entering to in- 
spect the pipes, and is designed to relieve the heavy 
weight which now exists upon the slopes of the basin. 
Besides other improvements, Mr. Morton suggests that 
additional pumping facilities should be provided. There 
have been times when the small engine now used, being 
broken, the supply was almost exhausted. 


Some twenty engineers, Superintendents, and other 
gentlemen connected with gas-works in Missouri, IIli- 
nois, Indiana, Kentucky, Texas, and other Western 
States, met in St. Louis on the 18th inst., and organiz- 
ed the Western Association of Gas Engineers and Sup- 
erintendents, after the plan of the Gas Association in 
the East. The organization was perfected and the fol- 
lowing officers elected on the 19th: President, Joseph 
King, Jacksonville, Ill.; Vice-President, J. C. Seabrism, 
St. Louis, and William Wallace, of Lafayette, Ind. ; 
Secretary and Treasurer, L. 4. Hall, of Louisiana, Mo. 
They also elected a Board of ten Directors from the 
States of Missouri, Illinois, Arkansas, and Texas. The 
next meeting will be held in Chicago in May, 1579. 











September 26 1878. 


ENGINEERING NEWS. 


309 








The question of purchasing a new engine for the 
Allegheny, Pa., Water Works, or of repairing the pre- 
sent Lowry engine, does not appear to be anynearer so- 
lution than a week ago. At a meeting of the Common 
Branch of the Councils, on the 17th inst., that body re- 


called the resolution, passed by it on the 12th inst., | 


awarding the contract for repairs of the present engine 
to Mr. Lowry, and voted to let the contract for the re- 
pairs to the Atlas Works, it being claimed that the lat- 
ter’s bid was $1,280 less than Mr. Lowry’s. 
lect Branch, at its meeting on the 19th, voted to recon- 
sider its resolution for a committee of experts, concur- 
red in the action of the Common Branch in rejecting 
it, discussed the resolution, consideration of which had 
been postponed from the previous meeting, awarding 
the contract fora new engine to McIntosh, Hemphill 
& Co., and finally voted that the whole matter be refer- 
red back to the Water Committee, they to obtain all 
the guarantees that each bidder would give, and report 
to the next meeting of the Council. 





STREETS, DRAINAGE, ete. 


New Canaan, Conn., has a town improvement club. 
Its first and main purpose is to set out continuous rows 
of shade trees along all the streets and roadways. 


During the month of August one hundred and five 
miles of streets were cleaned in Chicago. The removal 
of dirt cost $2,364.57, and the sweeping $448.50. 


The Atlanta, Georgia, police do (not serve sanitary 
notices upon the same person twice. The second in- 
terview is in the shape of an order to attend court. 


The City Council of Springfield, Ohio, are consider- 
ing the question of the construction of a main sewer, 
and a generally improved sewerage system for the city. 


“A Louisianian,” writing to the Washington, (D. C.) 
Post, touching the oft-repeated charge that the princi- 
pal cause of the prevalance of yellow fever in New Or- 
leans is its filthy condition, states that the cleaner the 
streets and the more fashionable the quarter, the greater 
apparently, is the virulence. Another severe blow to 
the theory that filth breeds the disease, or tends to pro- 
pagate it, is the fact that the city was thoroughly po- 
liced and was never in a better sanitary condition than 
at the outbreak of the fever. At the present time in 


The Se- | 





the stricken city, the filthiest streets are either wholly | 


free from taint, or have only widely scattered cases of 
a mild type. 


An exchange says: “ New York is alarmed at the 
filthy condition of the streets of that city. Inspection 
of the more objectionable ones show them, in many in- 
stances, to be in such a foul condition as to invite the 
most malignant of epidemic diseases. The gutters are 
not cleaned, and water has been standing in the streets 
for so long a time that it has become stagnant. Gar- 
bage and refuge matter are thrown into the gutters and 
left to decay and fill the already noisome atmosphere 
with their miasmatic exhalations. Some of the culverts, 
instead of being drains, are simply cesspools, and are 
filled with poisonous filth. In parts of that city if such 
a pestilence as yellow fever or cholera were now to 
break out the victims wouldibe numbered by the thous- 
ands.” 





BRIDGES 


Thirty bridges were swept away entirely by the re- 
cent flood, in Mahoning County, Ohio. 


At a meeting of the Board of Supervisors, of Peoria 
County, Ills., held in Peoria, last week, the Committee 
on Roads and Bridges, in a report, recommended the 
immediate building of an iron bridge of 100 feet span, 
at Rosefield, in said county. 


According to the Cleveland Leader, the township's 
bridges of Cuyahoga County, Ohio, have cost during 
the past year $26,585.76, while the county authorities 
have turned over to the city of Cleveland $14,908.74 for 
the same purpose in the same length of time. 


The Cleveland Plain Dealer, of the 18th inst., says: 
“The damage to bridges in Trumbull County, by the 
late flood, may be estimated at not less than $100,000, 
and is liable to greatly exceed that amount. There are 
twenty-seven bridges down in the townships of Vienna, 
Liberty, Hubbard and Brookfield alone, and the rest 
of the county in proportion. A force of over one hun- 
dred men are now working day and night, to repair the 
damage.” 


A Warren, Ohio, correspondent of. the Cleveland 
Leader, under date of September rsth., writes as fol- 
lows, concerning the destruction of the railroad bridge 
in that city, by the recent flood: “At 1:40 this afier- 
noon the splendid iron bridge spanning the Mahoning 
River in this city, on the Cleveland and Mahoning 
branch of the Atlantic & Great Western Railroad, went 
down with a crash, and is now but an inextricable mass 
of iron rods and timbers. The bridge was first weak- 
ened by the displacement of one of the middle piers 
early yesterday morning, caused by the washing away 
of several stones in the foundation. At this time the 
bridge sank several inches, and in the afternoon as the 
pier was gradually washed out, continued sinking. Last 
evening Chief Engineer Latimer inspected the bridge 
and directed that it be strengtkened by means of huge 


timbers laid across the top, fastened by heavy iron 

chains, which accordingly was done. When the struc- 

ture went down to-cay five men were upon it engaged 

in further strengthening it. The heavy chains suddenly 

parted like so much cotton thread and the bridge fell | 
into the torrent a hopeless wreck. The men happily 

escaped with but a few scratches. The bridge was A company is being formed in Minnesota, with a 
built by the railroad company in 1853, and is construct- | capital of $30,coo, to work the mine in Oglethorpe 
ed of the very best wrought iron throughout, being a | County, Ga. 

combination of the arch and truss patterns. Its cost | 


MINING. 
Last year the gold yield in North Carolina amounted 
to Sil 0,040. 


It is estimated that $35,000,600 have been taken out 
of Utah mines since their first discovery. 


c : x0ld in c¢ sral juantities has been found 
was, $32,000, Several thousand dollars were put in re- ae Cee eee seen “. , “9 —s a 
pairs upon it a year ago. The State Bridge Inspector . Sr te are ae gee es ae 
but a short time ago pronounced it the most perfect in | PTOPOS¢? fo push matters until it is certain that there ts 
| 


construction of any bridge in Ohio. no gold in paying quantities. 


It will be a num. | 
ber of weeks before trains can pass.” 


In the last thirty years the Lake Superior copper 
mines have produced over 250,000 net tons, valued at 
$117,397.980. The greatest product was 
1877. This was valued at $7,356,680. 

The Raleigh N.C. News says that Moore County 
can boast of more minerals than any other county in 





RAILROADS. raised in 
A company known as the Lake Apopka and Clay 
Springs Railway has been organized in Florida, for the | 


purpose of constructing a narrow gauge road between 


the two points named, via Apopka City. A preliminary | the State. Ithas twenty-eight gold mines, six silver 
survey has been made, an approximate location decided | ™ines, eight copper mines, niae or ten iron mines and 
on, and plans, profiles and probable estimate of the cost | @ general assortment of various kinds of minerals, 


of construction been submitted. 


Georgia feels proud of her gold mines. Sales’ mine 

The construction of the Mystic Valley Railroad in | in Lincoln County has yielded $10,000 in the precious 
Massachusetts seems now well assured. Its projec- | metal without machinery, since January 1, and is just 
tors originally intended it for a narrow-gauge road, exhibiting a solid bar worth $2,000. A new mine has 
having its terminus at Medford and Woburn. It has | been discovered in Murray County, and in an Ogle- 


developed into a broad-gauge road, extending from its | thorpe County pasture, grains have been washed out as 
junction with the Lowell branch of the Boston and | large as kernels of wheat. 

Maine Railroad in Wilmington to its junction with the 
Boston and Maine Railroad in Somerville, within 500 
feet of the Boston city line. 


MISCELLANEOUS. 
B. P. Bower & Co., of Cleveland, Ohio, manufacturers 
of Bowers Patent Sewer Gas trap, are making 1,000 
traps per month. 


An attachment is being applied to several locomo- 
tives on the New York Central & Hudson River Road | 
which is destined to entirely do away with the nuisance | 
of smoke and cinders. The appliance is a patent chem- 
ical combustion apparatus set in the fire-box in such a 
manner as toeject air in suitable quantities over the | 
fire, which consumes the gas and smoke. thereby inten- 
sifying the heat and realizing a saving in fuel of from 
ten to twenty per cent. It has been in successful oper- 
ation on the New York Division, and has the endorse- 
ment of competent mechanics. 


The project of changing the Genesee Valley Canal to 
a railroad is receiving great encouragement in the west- 
ern part of New York State. If the plan is adopted it 
is proposed to have the new road operated by the Erie 
Railroad, and to make it connect with the road already 
built south from Rochester, thus forming a continuous 
line and securing a connection with Pittsburg. It has 
been decided to hold meetings at different points along 
the proposed route for the purpose of securing the co- 
operation of the various towns. Meetings will probably 
be held soon at Olean, Cuba, Belfast, Caneadea, Hume, 
Portage, Nunda, Mt. Morris, and Rochester. 


The idea of shortening the Atlantic Occan voyage 
by building a railroad across the island of Newfound- 
land is not new, but is again revived. By embarking 
from there instead of New York, the ocean trip would 
be shortened 1,000 miles. The Government of New- 
fcundland has addressed a circular to a number of prom- 
inent American contractors, inviting their attention toa 
movement which is on foot looking to the construction 
of arailroad across the island from St. John’s to St. 
George’s Bay, or some other convenient point on the 
West coast. A preliminary survey has proven the 
practicability of the scheme, and the Legislative Assem- 
bly of Newfoundland has resolved to vote an annual 
subsidy of $120,000 to any individual or company 
which will take the matter in hand, besides granting 
liberal concessions of crown lands for the purpose. It 
is stated that the completion of the proposed line would 
have the effect of opening up enormous deposits of cop- 
per, iron, coal, nickel, lead, and other minerals, which 
are now almost inaccessible, while it would also cut 
through the great pine and spruce forests of the interior, 
which are also at present utterly useless. 


The decay of timber in contact with stone, can, it is 
| stated, be entirely avoided by the insertion of iron, either 
as a thin plate or in horse-shoe form, between the 
wood and the stone. The hard crust formed on the 
wood by its contact with the iron prevents decay. 





Telephoning under water has first been attempted 
in this country in connection with submarine examina- 
tions in Boston harbor. A boat and a diver were con- 
nected by an insulated wire, which passed through the 
air-pump box, around the outside of the air hose and 
into the diver’s helmet, and communication was readily 
kept up between the two points. 





A steam wagon has been constructed to run across 
the sandy plains of Southern California, between Yumas 
and San Diego, carrying passengers and the mails. It 
is to start on the Yuma and San Diego route October 1, 
and is expected to make an average speed of eight or ten 
miles an hour, consuming about ten gallons of water 
per hour. The length of the route is 100 miles. 


It is very easy for everyone to carry in his pocket a 
metric measure of length and weight, for the five cent 
nickel coin is constructed on this plan ; its diameter is 
two centimeters and its weight is five grams. Congress 
has passed a law making the legal weight of a letter 
fifteen grams and it will be carried into effect as soon 
as the Postmaster General can get the money to buy 
necessary scales. As fifteen grams is a trifle heavier 
than half-an-ounce, the public will be the gainer by the 
change. Even now the system is used for all the for- 
eign letters: 


A Newport, R. I., correspondent, says of the old 
stone mill, in that city: “It is located in Tuoro park 
and is enclosed with an iron frame, and is kep* in or- 
der by the city, Its history is unknown, and there it 
stands, as it has stood for ages, the wonder and marvel 
of the world. Some are of the opinion that the Norse- 
men visited America in the tenth century, built this 
huge pile for a lookout and also a tower of defense, 
there being a row of openings around it. Governor 
Arnold maintains that it was built for a windmill and 
nothing more. It is about twenty-five feet in height, 
its diameter on the exterior being twenty-three feet and 
on the interior eighteen feet nine inches. It is built of 
stone, and is cemented by a very curious but substan- 
tial mixture, which even to this day shows no signs of 
weakness. It is circular in form, and is supported 
upon eight arches resting upon stone columns about 
nine feet high.” 

A recent number of the Albany Yournal has the fol- 
lowing regarding the New York State Survey: “ The 
state survey has been progressing rapidly this season in 
the central part of the state. The field parties leit 
Albany in early June, and began in Onondaga county, 
setting stone monuments and erecting signal poles at 
such points as were to be afterward located by triangu- 
lation. This work was extended westward to Wayne 
and Yates counties, southward to Tompkins, northward 
to the border of Lewis, and eastward to Oneida coun- 
ties. As soon as the weather would permit, the angles 
between these signals were observed with great care by 
Director Gardner with a new instrument which the 
survey has recently imported from London. From the 
data thus obtained the geographical positions of many 
hundred points can be calculated with absolute pre- 
cision. The work is still going on, and will be carried 
eastward to connect with the triangulation of last year 
if the autumn weather is mild enough, the very delicate 
instruments used not giving accurate results when the 
temperature is low and winds strong. The area sur- 
veyed this year will be about 3,000 square miles.” 
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RIVERS, HARBORS, Etc. 

A Canadian exchange says: ‘One of the dredges 
at Port Colborne harbor has raised a stone which 
weighed, it is estimated, sixteen thousand pounds. It 
was afterwards deposited in the lake.” 


The statement of the Auditor of the New York 
State Canals, shows that from the opening to Septem- 
ber 1, there was a total gain of 267,838 tons in move- 
ment, and $103,736 in the tolls received, as compared 
with the business done last year during the summer. 
This statement is the more remarkable, from the fact 
that there has been this year a falling off of shipments 
of anthracite coal of 166,822 tons, and of bituminous 
coal of 38,864 tons. The New York Mail says: 
“ These facts, we should think, would be sufficient to 
arouse our people to the importance of our canal sys- 
tem, which it has been the policy of the railway interest 
to depreciate. The immense movements of produce by 
canal have not only kept the railway rates below even 
what would have been a reasonable compensation and 
profit, but have demonstrated the fact that the canals 
can yet be restored to their former prominence among 
the means of transportation. The statistics of the 
eamarea season will be eloquent arguments for the legis- 

tion that is needed to enlarge the canals, to deepen 
them, and finally to make them free to the public.” 
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IMPROVEMENT OF PRAIRIE ROADS AND STREETS. 


A Paper by T. J. Nicnou, Civil Engineer, Member of the Society. 
Read before the C. E. Club of the N. W., September 3, 1878. 





The great State of Illinois at present ranks among the foremost in 
the Union, and has, lying within its boundaries, the soil, the mineral, the fuel, 
and the intelligence, to make it not only the pride of every American citi- 
zen, but one of the most powerful States on the face of the globe. To bring 
such a state of affairs about, the very highest development of its immense 
resources will be necessary, which can best be accomplished by making the 
transportation of produce and manufactures easy and certain at all seasons. 

The improvement of rivers, and the construction of canals and railways, 
have done, and are doing, a very great work in the right direction, but they 
will never be operated economically, or the full extent of their usefulness 
reached, until the proper improvement of our roads and streets is an accom- 
plished fact. We might say that almost every atom and source of wealth 
of this great country has, of a necessity, to pass over country roads before it 
can reach the great commercial arteries we call rivers, canals and railways, 
and if for six months of the year these roads are impassable, as a natural 
consequence our business and prosperity must receive a check each year, that 
can scarcely be calculated. This we know to be a fact, yet we do not acutely 
realize it, until we stand on the pinnacle of our possible attainments, and 
consider the present condition of our so-called roads. 

Now, what I have said in regard to Illinois, is equally true of its neigh- 
boring States, having used it simply as an example from my better acquaint- 
ance, and believing it to be a fair one. Bad roads are a great detriment to 
the advancement of civilization, and prosperity in any country, and a bad 
prairie road or street is certainly the worst in existence. This is pretty well 
understood by most members of our Club, and the remedy, if there be one, 
should very properly emanate from us as a Club, being representative of the 
engineering aon in the north-west. To this end I hope you will im- 
partially aod thoroughly discuss this important subject and arrive at some 
conclusion that may give the country, and towns and villages of prairie 
states, relief in this matter. 

Having thus briefly opened the subject, I will proceed to give you some 
conclusions arrived at after having given the matter much careful thought 
and observation, believing that the remedy is not far distant, nor the cost 
beyond the present limit of the people’s means. 

While the general surface of our prairics is flat, stil! there are uvdula- 


Fig. 2. 


ba) 


tions suflicient if properly used to carry of all the rain or water that may 
have accumulated in years past, to the Mississippi, Ohio or other large rivers 
and these undulations occur so frequently that main ditches would not have 
to be dug for any great distance to reach them. Thus it will be understood 
that good drainage, “the very foundation of good roads” is possible, and 
upon the possibility of the efficient drainage of our prairies I base the 
assertion that very fair passable roads can be made out of the soils we have 
at hand. 

Public roads in the West are almost universally laid out sixty-six feet 
wide, about one-fifth of which is used, and the balance is allowed to grow up 
in weeds, which are vile-smelling, unsightly and injurious, both to adjoining 
farms as well as to the roads themselves, keeping the surface damp, and 
making the ground porous, so that the first autumn rains make the road 
muddy with no chance for the circulation of air and sunlight to dry it out. 
Thirty-three feet is ample width, except in some few cases, for a prairie road, 
measuring between the fences; this will give 3 feet on each side next to fence 
and 27 feet for roadway and ditches, which you will admit is more than is 
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usually required. Sidewalks in the country are unnecessary, as tramps or 
other pedestrians generally take the centre of the road; any space left for 
such, would only grow up in weeds. Fig, 1 will illustrate the form 
of cross-section proposed, except that I would change the radius of the 
arc used to suit the material and locality. For the ordinary black loam, 
where the country is comparatively level I would give the arc a radius of 
about 30 ft.; this as per Fig. 1, would give a filling in centre of road about 
1 foot, which would be 2 feet above ditches. 





The ditches should be 1 foot deep, 1 foot on bottom, with outside slope, 
2 to 1 inside slope being that of roadway. Of course this idea can only |e 
carried out on mostly level country, as in localities where land is rolling and 
broken or swampy the surface will determine the depth of ditches and ex- 
cavations and height of embankments; but in all cases ditches must have 
sufficient grade to carry water to first natural channel, and roadway | 
maintained to a width not less than 16 feet: in doing this more right-of-way 
would often be required. Now, having explained the form, I will state how 
I think work should be done, so as to make prairie roads passible at all sea- 
sons. First, I would have levels taken and grades of road and ditches estal)- 
lished in much the same way as we do for a railway; would then make ex- 
cavations and embankments in accordance therewith, using the plow and 
scraper and being careful to get embankments full, allowing two-tenths to a 
foot in height for settling; when this was done I would plow 
up the roadway proper in cuts and where the filling was light, har- 
rowing or raking the surface to proper form, cleaning out ditches neatly; 
with shovels. Now I would roll the bed so formed with say, a 2-ton horse- 
roller, after which I would fill up any 
little uneveness or holes, and roll th 
whole with a 15-ton steam roller of th: 
Aveling and Porter pattern, Fig. 2 begin- 
ning in the ditches and rolling to the 
centre except on embankments, where it 
might be found necessary to roll the 
centre first; but in this country there 
are so few places that would requir 
embankments, that it is scarely necessary 
to mention them; in the large majority 
of cases the ditches will afford all the 
material required to make the roadway. 
Roads of this kind should be made in tli 
months of July, August and September, 
not later, and should be rolled twice or 
three times within a month after they ar 
made. This will give them a proper 
time to harden and settle before tli 
rainy season begins, and will reduce them 
toa compact mass the depth of one plow 
ing, so that in an ordinary season a load- 
ed wagon will scarcely make an impres- 
sion, except immediately after a rain, 
and then only about one-fourth of an 
inch deep below the surface. Should 
small ruts form or dust accumulate, they 
should be filled and rolled again after first 
rain, as upon the compactness of the 
particles will depend in a great measure 


eR aL Tppreaee ae the durability of the road. Some of you 


oe 


may hi ive serious doubts as to the soils of our prairies having the proper in- 
gredients to shed water. I have not, having observed closely their use in 
the surfacing and building of railways. 

The white clay of the oak ridges is’very good and as ballast, in my opinion 
is next to gravel, and the regular black loam of the prairies is not far below 
it for wear and in shedding water. The soils are not so much at fault as 
has been the common method of using, or rather misusing them. 

Early in Spring or late in Autumn are the times chosen for building 
country roads, because the farmer can best spare the use of teams, men, 
tools and time. They begin by plowing over a space about 10 feet wide, 15 
or 20 feet from centre on each side; the material thus loosened up is scraped 
toward the centre without any particular regard to form in most cases, but 
occasionally they will level it off a little with shovels, or by dragging a rail- 
road bar over it, and the road is complete. The consequence is, they try to 
use the so-called road, but as the wheels sink too deep in the soft earth, can- 
not, and the spaces from which the material was taken is used instead. After 
numerous trials and the effects of weather, the ill-shaped embankment gets 
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in, when it is soon churned up into ruts and holes unfathomable, and is again 
abandoned for the side spaces, which do not last long, and the whole right 
of way becomes an impassable mud puddle until the dry season, when gen - 
erally by use, but often by repairs, it is made good, by filling up with loose | 
dirt, which a little travel after first summer rain soon churns out, making the 
road if possible worse than before repairs were made. Thus the people go 
on spending their money and working out their poll tax, getting no return 
except that which is against themselves in the way of wornout horses and | 
broken wagons, not mentioning losses in the sales of produce, etc. How 


solid enough to use, and makes a passable track until the rainy season sets | 
| 


long they can stand this species of extravagance is for them to say. 

So far nothing has been said in regard to culveyts and small bridges, 
which are much needed and of a different style to those in general use on 
our public roads. The large bridges being usually designed and built by 
reputable bridge engineers are generally very good. 

The first and most important things to be considered in bridging is the 
location and size of opening required; the former can generally be determin- 
ed by the lowest ground, the latter requires a knowledge of the amount of 
water to be carried. My plan has always been to hunt up the oldest inhab- 
itant and from him get an idea of the extent of the largest and most de- 
structive freshet in his memory, or that he may have heard of. I then cal- 
culate the size necessary to allow such a flood to pass off, multiplied by two, | 
and that is about as near as you can get to it, in the West. It is my opin- 
ion, that when a culvert is required at all, it should never be less than 3 feet 
wide and 2 feet high, so as to admit of its being properly cleaned out. I 
would build them as per Fig. 3, the walls being of 10/’X10oak 18 ft. long, 
laid on mudsills 6’ X 10 ’—6 feet long, 4 feet between centres, gained down 
at ends to receive walls and keep them from @losing in at bottom. The 


Fig. 3. 
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stringers or floor beams may be of same size, fitted in same manner and dis- 
tance apart; ends being flush with outside of wall and bolted to same with 
one-half inch drift bolts 10 inches long to keep them in place; on these may | gu 


be spiked a 3 inch oak or pine floor, and you have a culvert completed that 
will give you no trouble for 10 or 12 years. This same form of culvert might 
he used with some modifications (in size of stringers and use of three-fourths 
inch iron dowels in walls) to a height of 5 or 6 feet and 10 feet span, but 
where they are greater it will be economy to frame trestles of 8” x8'/— 
10” X10” or 12X12” timbers according to height required, composed of 
4 posts, cap and sill, the posts being mortised into cap 5 feet apart between 
centres, the two centre ones perpendicular and 2 outsides with 3 inches to 
a foot batter, the sill being of sufficient length to receive them and the whole 
put together as per Fig. 4. On these bents will rest the longitudinal beams 


Fig. 4. 
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or stringers 4 in number varying in size according to span, which should not 
exceed 20 feet, the most economical size for which would be 7” by 16”. 
These should be drift bolted to caps and the 3 inch floor spiked to them. All 
bridges having a span of 10 feet and over should be provided with substan- 
tial hand rail. The form of mortise and tenon I would recommend, especial- 
ly where exposed to weather, is shown in Fig. 5 which gives a good footing 
for post in case of tenon rotting off and at the same time keeps water out. 
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I have touched upon the subject of culverts and bridges simply because it 
seemed necessary to make this paper complete, not for one moment presum- 
ing that anything I have said in that relation, was new or original except 
perhaps the form of mortise and tenon, which I have never seen or used except 
on bridges of my own design. 


My great desire is to show the absolute necessity of the employment of 





skilled men, to superintend the improvement of prairie roads as much as 
railroads or canals and I have no doubt that the time is fast approaching 
when the public will be satisfied with such a course; until then we shall con- 


, tinue to have failures and immense sums outlaid in building unsafe strue- 


tures by mere experimenters, and engineering as a profession getting the 
credit. 

The exact cost of the improvements suggested in this paper, is difficult 
to compute, some miles costing much more than others, but if we take, for 
instance, an ordinary mile of flat prairie, where the ditches will afford nearly 
all the embankment required, and averaging the bridging at 3,000 feet, 


board measure, the cost of road complete will be about as follows: 


Engineering, laying out, and superintendence $25.00 
1200 yards excavation of ditches, @ 10... ere 
Say 300 yards for extra embankment @ 10c......... 30.00 
3000 feet B. M. oak bridging, framed, @ $30. .. .-. 90.06 
MS fa. Boe pe eten dodo re okees 10.00 
Cleaning up and leveling off...... » Ses : 10.00 

NNR Sa ss SESS Ew Naben ea de ouaSS $285.00 


Suppose that it cost $300 per mile, what part of this country but 
well afford it, and I am sure that if my plan was once demonstrated to be 
cess, the money would be forthcoming, which I would raise by specia 
assessment on adjoining property owners one mile each side of road to be 
improved, making a tax of only 18 cents per acre, or $18.75 on each 80 acre 
farm. 

The cost of a 15 ton steam roller would be about $5,000 delivered. 
Cost of operating same, labor fuel and repairs, $5.00 per day; width rolled, 
6 feet; average speed 2 miles per hour; at this rate it is safe to estimate 
they will roll 2 miles per day over a surface 19 feet wide. 

Roads made with these rollers will require repairs like all others, but 
will not be expensive, consisting of filling up ruts and holes with good ma- 
terial and rolling. In dry weather when roads are good, the rollers can be 
taken off, and driving wheels put in their place, forming a traction engine. 
Fig. 6.° The cost of a machine so arranged will be about $500 extra, and 
will pay for itself in hauling gravel, cinders, broken stone, etc., for perma- 
nent way, or in moving the farmers grain and lumber, while they are busy 
in the fields, planting or harvesting. Almost every township in the land 
could afford to own a roller and pay a competent man to use and take care 
of it. 

Now let us turn our attention to the streets of prairie towns, a fair speci- 
men of which can be found in the Capital City of Illinois. These streets 
are usually laid out 80 to 100 feet wide, of which 12 feet on each 
side is allowed for sidewalks and the remaining 56 or 76 feet 
graded up for wheeled vehicles in much the same manner as described in 
the present way of making country roads—except that the gutters are not made 
so deep nor the roadway so high in the centre, which on account of the extra 
width makes the roadway a great deal flatter.. The lumpsof earth thrown to- 
gether are rarely broken, or the cross section reduced to regular form and the 
consequence is, only a track about 7 feet wide is used, picked according to the 
best judgment of the first individual that may drive that way, and often 
winds from one side to the other once or twice in a block, while the balance 
of the street is unused and remains in the worst possible condition. On 
such a street trotting is unknown, and owners of expensive turnouts feel 
thankful when they get through safe, even in the most favorable season, and 
when the rain comes the streets soon assume the character of an impassable 
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quagmire and wheeled conveyances are abandoned for two or three months. 


This is actually a fact in the city already alluded to, and there are many 
other cities whose streets would be equally bad, had they equal traffic over 
them. I think you will all agree with me, that 20 to 24 feet is ample width 
in small cities for roadway proper, outside of the business portions where, of 
course, the whole width between sidewalks should be paved in the most ap- 
proved manner, and upon this basis I will endeavor to explain my plan for 
the improvement of prairie streets, which although I call it “my plan” is 
not entirely new or original as you will at once notice. 

In cities and towns, the width of streets should, in my opinion, never 
be less than 100 feet, as the trees that may be planted on either side may 
then have room to grow without shading the roadway, and the houses being 
further apart, the ventilation and health of the place will be better. I would 
divide the hundred feet as follows: 


ee eee Pe on each side 12 ft. = 24 ft. 
TON ONOOS 6.5 csas cohen enue. ee a 6°? = 30 X. 
SE ce doin'c a Bellies A ola aca eees Sy wees = 46 f. 
OB Gc ees dhe arch nce Re ae ee aa: te 
PON A ONNNNID 6.555. a oka aS nee eee ban 20 ft. 

NOR asc pk es 100 ft. 


presenting a cross section as shown in Fig. 7, which will explain itself, so 
that we will pass to the construction of the roadway. 

Along a line 10 feet 3 inches each side of the centre of street I would 
set 4°x4° inch oak posts boiled in coal tar, 6 feet apart between centres, lean- 
ing slightly towards centre of street, 3 feet 9 inches in ground and 3 inches 
out, the tops forming a line 3 inches above and parallel to the grade of 
street; even with their tops and on the road side I would spike 3°x12" inch 
oak plank on edge, the plank having previously been prepared by boring 


2 inches holes along its centre, (so that two holes would come between each 


pair of posts), and boiled in coal tar. These planks would then form a sort | 


of curbing or retaining wall on each side, between which the roadway is to 
Fig. 6. 































be made. For the purpose of better drainage, especially in towns provided 
with sewers I would lay 4 inch drain tile immediately under the lower edge 


Fig. 7. 


+ 





of curbing on both sides as shown in Fig. 8, which represents the half of 
roadway proper. 

The space between curbs should then be ploughed and raked to the 
proper cross section, and afterwards rolled with steam roller; this would 


——— learn to their satisfaction 


| 
| 
| 
| 
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compress the earth so that its upper surface would be four or five inches 
below the top of curbs, and the space thus left unfilled should be filled with 
the best material procurable, such as gravel, cinders, coal slack, clay, and 
sand, or, best of all, ashphaltum pavement, such as is made by Mr. Abbott. 


Fig. 8. 





of Columbus, O.; and the whole well rolled with steam roller, to proper 
rounded cross sections as shown in Fig. 8. The ditches or gutters I would 
place just outside the curbing; they could be cobbled, bricked, paved, o: 
sodded according to the means of the people, or the requirement of th 
locality. 

The next thing is the cost of such improvement. Counting that th: 
blocks are 400 feet long, from centre to centre of cross streets, the cost of 
road ready for the finishing would be about as follows, for one block : 


Engineering and superintendence....... Sia Sth a aaa $ 20.00 
EGNOS RD 5 8560 5.5 iso de pie bse wis 30.00 
2300 feet oak plank, prepared @ $20................ 50.00 
135 posts WN, OG iets eases 8.10 
SOO Te ORC R IN DDG oe Seen has aaa 4.50 
Setting posts and spiking on plank.................. 15.00 
Drain tile and laying 800 feet @ 3c.......... a ean aes 24.00 
SRDT ry BEE ICE. 55 Gh ho 00 oh eae Bhs s Kees 5.00 


$156.60 
The surface to cover with finishing ma 
terial will be about 900 square yards, re- 
quiring about 110 cubic yards of covering. 


Per Cubic Yard. 


Gravel will average about. .........8 1.25 
Cinders or slag M etre: 1.00 
Coal slack M ugbedevue: 0 
Sand and clay Wd aeons 0 
Asphaltum pavement “ ......... 10.00 


Deducting one-fifth of expense, being 
portion done by city at the intersection 
of streets, and adding 5 per cent. for con- 
tingencies, we have for the cost of each 
foot of frontage the following: For 


2 RR eR eae ir gee $ .39 
Cinders or slag............ 85 
CME Re Se gy esc wseeees 27 
Sand and clay............ 27 
Asphaltum pavement...... 1.65 


These figures are exclusive of the cost 
of paving ditches and the construction of 
crossings and private carriage ways, whicli 
would be about the same as those in pre- 
sent use, except that I should be in favor 
of using 9x4 inch-pine, or oak set up on 
edge, and spiked together in preference to 
plank for the crossings. 
= he money for this purpose would be 
raised by special assessment in the usual 
way, and I think if the people once 
— that the 
work can be done so cheaply, they will not be long in availing them- 
selves of the comfort of good streets and roads, and the railways will find it 


| greatly to their interest to assist in this matter by hauling sand, gravel, and 


other suitable material at cost, to places remote from the natural beds of 
such; railways will get more than their money back in being able to get the 
grain all through the year, instead of it going off in a rush, as it now does 
during good roads, straining their carrying capacity to the utmost of causing 


| extra expense and loss in being compelled to own a much larger equipment 


than is necessary, which one-half the year is idle. 

In conclusion, let me say, that I trust you will discuss this matter 
thoroughly, and if I am in error, shall be glad to be convinced of it; still, it 
will take considerable discussion to satisfy me that the plan is a failure. 
Believing that thorough rolling, or compacting stands next to drainage in 
making roads of all kinds, particularly those on the prairies and other like 


| countries. 
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Curcaco was visited on the 25th ult. by a storm 
of rain and wind such as has not been witnessed in 
this vicinity for many years. It arrived about 11 
a. m., and lasted for about twenty minutes. While 
the storm was at its height the hail and rain were 
driven with such fury by the wind that it was im- 
possible to see beyond a few feet. Some of the 
hailstones were an inch in diameter. They were, 
however, rather soft in their formation; otherwise 
great damage would have been caused. The fall of 
rain while the storm was at its worst stage was 
something wonderful. The rain gauge at the sig- 
nal office registered ninety-seven hundredths of an 
inch in seven minutes. 





Tue streets in the most central portions of Chi- 
cago are being repaved with wooden blocks, and 
the benefits of the liberal newspaper discussion of 
the subject which has taben place within the past 
year is apparent in the greatly improved methods 
of preparing the foundations, selecting the mate- 
rials, and laying the blocks, now prevailing. Evi- 
dently the property owner who is taxed direct for 
the frontage paved is waking up to his privileges 
in the matter, and it looks now as if the wooden 
pavement would be given an honest trial of its 
merits in this city where it has long been the fa- 
vorite street covering. Cedar blocks are being 
used more than pine, plank instead of boards are 
used to support the blocks, abundance of tar or 
cement, and fine gravel are used, and the work 
seems to be done under the most faithful super- 
vision. 





Ir was estimated by Sir Morton Peto, a well 
known English contractor and traveller, that there 
were 20,000 Civil Engineers in this country at the 
time when he published an account of his last visit 
to the United States fully ten years ago. We do 
not know how he got his figures, but it is probable, 
that the estimate was too high by fifty per cent, 
and even allowing it at one-half the number above 
stated, we think it will be safe to include under 
the term civil engineer, all persons engaged in the 
actual practice of every branch of engineering, ex- 
cept steam engineers, and of land surveying. 
This figure is a very respectable one numerically, 
and far too large for the good of the profession, and 
we hope to see it very greatly reduced in time by 
reason of an increased standard of excellence creat- 
ing such a sentiment against a class of present 
practitioners that will eventually relegate them to 
their proper sphere of cultivating the ground in- 
stead of measuring it, and instead of bringing dis- 
credit on the name of civil engineer by their blunder- 
ing pretensions, others may find occupation more 
suited to their mental calibre and tastes. 





TuEREis a great deal of useful power lost in every 
community for want of proper organization, and 
we have an idea that something more can be 
done by the civil engineers of America than has 
yet been effected, for their mutual convenience and 
profit. Of the hundreds of Reports, that are pub- 
lished annually, containing in the aggregate much 
valuable information on engineering subjects, how 
many are saved to the profession. A few are circu- 
lated, and the balance lie about an office until, 
having accumulated a heap of dust, they are 
dumped into the paper dealers’ bag and returned to 
their native pulp. What numbers of published 
maps, plans and details of important structures, or 
of portions of the country are cast aside in engin- 
eers’ and surveyors’ offices, never to be looked at, 
and of no use other than as waste paper? Now 
we submit that if a copy of every valuable Report, 
or of published map, plan, diagram, or especially 
valuable specification were placed in some common 
depository for the benefit of the whole profession, 
that in time a library of great value would be 
brought together. To the formation of such a col- 


have not yet decided upon its details, and if the 
idea is a useful one, we will be pleased to hear 
what some of our readers have to say about its 
merits, or otherwise. 


of the Department of Public Works of the City of 
Chicago, exhibits the quantity and cost of pipes 
laid since 1861, including the cost of five river tun- 
nels for carrying water mains to connect the three 
divisions of the city: 


Year- No. of Feet. Cost. 

Sh ra davGntes 13,761 $ 12,00% 00 
Rs cy eeh eben Xen 50,881 39,197 00 
WOU cca Sete eee 68,691 51,205 00 
BO ones ee rarcaa 62,657 104,828 00 
MBA a ac cactete. 73,494 146,332 23 
RR as Avec ee tle 60,550 121,589 23 
BONNe) cde ecesew as 128,519 246,420 53 
Ss cated dc 161,083 266,961 35 
sa AURORE CP ee 167,504 514,652 54 
WS as suena. 180,727 5OS,855 52 
WORN digit geeee os 91,129 $16,165 19 
SO esoctsckauwee: 122,007 317,385 06 
Sn OR Cee 579,287 30 
RE asa \ cts = 184,723 512,781 04 
WRG sd bre'weatekre 55% 124,493 468,002 28 
i ee rea 31,100 86,997 76 
ROUU ae teen Fe srs 45,870 90,511 43 

1,731,846 337 miles, 2,46 ft. 

Laid prior to 1861.. Ge." 585 “ 
Total to Dec. 31,1877 424 3,071 


during the years 1875 and 1876 do not include 


smaller either taken up or abandoned. 


quent applications from parties in need of the ser- 
vices of an engineer, and knowing that we were in 
daily communication with a large number in the 
profession it was quite natural for them to look to 
this office when an engineer was wanted. Strange 
to say, however, our subscribers as a rule do not 
give us any opportunity to assist them. We have 
a column in our subscription book headed “ Occu- 





pation ”, but we seldom have an occasion to make 
an entry there, and so it is when we are applied to 
for a hydraulic engineer, a railroad engineer, or 
a man for some other specialty, we are soon at the 
end of our list, as so few of our subscribers state 
that they are even engineers, and it is only by repu- 


three Locating Engineers, besides several rodmen, 


could name a hundred eligible men without hesi- 










































































lection we propose to give some attention. We 





Tue following table from the 2d Annual Report 


The average cost of pipes for the year was $27.57 
per ton. The quantities represented as being laid 


larger pipes that were substituted for smaller ones, 
when an increased supply was required, and the 





Durine the past three years we have had fre- 


tation that we learn their specialties. We were 
inquired of to-day for two Division Engineers, and 


wanted at once, to go to Colorado; we thought we 


tation, but soon found out our mistake. Some were 
too far away to suit, and of others we did not know 


enough to warrant the expense of considerable tele- 


graphing. We did the best we could, and giving 
what names we could intelligently, sent the appli- 


cant after the correspondence which was received 


in reply to an advertisement in this paper a few 
weeks ago, and which was turned over to the Chief 
Engineer of of one of the principal railroads in the 
West. 

Now we hope to hit upon some plan whereby our 
opportunities for assisting our patrons as much as 
possible may be made available, and suggestions 
on that subject also will be acceptable from any of 
our readers. 





Norwirustanprne the ridicule which was heaped 
upon the Congressional appropriation for the im- 
provement of certain rivers in Pennsylvania, there 
are some people who evidently believe said appro- 
priations to be decidedly good ones, as appears from 
the following :—A meeting was held in Saltsburg,In- 
diana Co., Penn., on Monday, 23d Sept,, of those in- 


terested in improving the Conemaugh, Kiskimin- 
etas and Allegheny rivers. General Harry White 
made a few remarks and then introduced Col. Wor- 
rell, the engineer in chafge of the survey. He 
said Pennsylvania had three great routes in view 
from the East to the West, but that this one, by the 
Juniata, connecting by tunnel with the Conemaugh, 
Kiskiminetas and Allegheny rivers, presented the 
most practical features, and should, in his opinion, 
have the preference. The water supply was equal 
to that of the Chesapeake and Ohio canal. The 
water measurement had demonstrated that the sup- 
ply was more than enough for the most extrava- 
gant uses, ample for carrying boats through with- 
out detention arising from that source. A reservoir 
area of twenty-five by three miles, would store 
water amply sufficient, the one-half of which would 
be sufficient for all navigable purposes. These 
reservoirs would be fed from the water sheds of the 
Allegheny mountains. In answer to a question as 
to the location of the tunnel through the Allegheny 
mountains, Col. Worrell stated that it would pen- 
etrate the mountain in the neighborhood of Lilly’s 
and come out at plane No. 7, on the old Portage 
road, this being the narrowest part of the moun- 
tain. The following resolution was adopted: 


Resolved, That believing in the utility and econ- 
omy of commerce by water navigation, and its 
superior advantages to the producers of the country 
in affording cheaper rates where freight discrimin- 
ations cannot intervene to the disadvantage of the 
commerce of the country, we hereby express our 
entire faith in the improvement of the rivers and 
their tributary streams throughout the country, 
and especially in the improvement of the Cone 
maugh, Kiskiminetas and Allegheny rivers, as 
projected in conformity with the idea of opening 
up a great public highway through the State of 
Pennsylvania, from the Ohio to the seaboard, and 
request our member of Congress to favor the project 
to its ultimate success. 


CONCERNING POSTAL LAWS. 


If there is a post-office in the United States 
where a more thorough scrutiny of mail matter is 





carried on than in the Chicago one, we would like 
to know of it. There is a special examining de- 
partment which inspects every parcel arriving or 
departing, and it is said that fully one hundred 
dollars per diem is saved to the government by the 
efficiency of this department in this city alone. 
We make the above remarks, not to reflect upon the 
inquisitorial proclivities of the Postoffice Depart- 
ment, but to caution all correspondents who may 
be sending us matter by mail to be especially care- 
ful about what they send us and how they send it. 
Photographs come to us sometimes in unsealed 
envelopes properly stamped as third class matter, 
but the name of the sender on them written in ink 
subjects us to a fine of the additional postage at 
letter rates. 

An electrotype has arrived with a sheet of manu- 
script wrapped about it subjecting us to as much 
as one dollar for extra postage which had to be 
charged up to the sender; books come so well 
sealed and protected that the extra postage amounts 
to more than the books are worth; where not writ- 
ten in this extra postage is remitted by our apply- 
ing at the postoffice to have the parcel opened ; but 
it will not be opened unless we agree to pay the 
postage in case there is any writing inside. To 
avoid this, simply wrap the parcel leaving one end 
open so that the contents may be examined without 
mutilating the wrapper; put no stamps or wax 
over strings; never paste printed matter on a postal 
card if you wish it to be delivered, and never add 
even a letter or a figure on the address side of the 
postal card; it subjects the receiver to a fine of 
five cents extra postage. Corrected “ Authors’ 
Manuscript” cannot be sent at third class rates, 
except between the author and Ais publisher; if 
sent as advance sheets to a newspaper publisher it 
is charged letter rates. Send it by express where 
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Curcaco was visited on the 25th ult. by a storm 
of rain and wind such as has not been witnessed in 
this vicinity for many years. It arrived about 11 
a. m., and lasted for about twenty minutes. While 
the storm was at its height the hail and rain were 
driven with such fury by the wind that it was im- 
possible to see beyond a few feet. Some of the 
hailstones were an inch in diameter. They were, 
however, rather soft in their formation; otherwise 
great damage would have been caused. The fall of 
rain while the storm was at its worst stage was 
something wonderful. The rain gauge at the sig- 
nal office registered ninety-seven hundredths of an 
inch in seven minutes. 





Tue streets in the most central portions of Chi- 
cago are being repaved with wooden blocks, and 
the benefits of the liberal newspaper discussion of 
the subject which has taben place within the past 
year is apparent in the greatly improved methods 
of preparing the foundations, selecting the mate- 
rials, and laying the blocks, now prevailing. Evi- 
dently the property owner who is taxed direct for 
the frontage paved is waking up to his privileges 
in the matter, and it looks now as if the wooden 
pavement would be given an honest trial of its 
merits in this city where it has long been the fa- 
vorite street covering. Cedar blocks are being 
used more than pine, plank instead of boards are 
used to support the blocks, abundance of tar or 
cement, and fine gravel are used, and the work 
seems to be done under the most faithful super- 
vision. 





Ir was estimated by Sir Morton Peto, a well 
known English contractor and traveller, that there 
were 20,000 Civil Hngineers in this country at the 
time when he published an account of his last visit 
to the United States fully ten years ago. We do 
not know how he got his figures, but it is probable, 
that the estimate was too high by fifty per cent, 
and even allowing it at one-half the number above 
stated, we think it will be safe to include under 
the term civil engineer, all persons engaged in the 
actual practice of every branch of engineering, ex- 
cept steam engineers, and of land surveying. 
This figure is a very respectable one numerically, 
and far too large for the good of the profession, and 
we hope to see it very greatly reduced in time by 
reason of an increased standard of excellence creat- 
ing such a sentiment against a class of present 
practitioners that will eventually relegate them to 
their proper sphere of cultivating the ground in- 
stead of measuring it, and instead of bringing dis- 
credit on the name of civil engineer by their blunder- 
ing pretensions, others may find occupation more 
suited to their mental calibre and tastes. 





THERE is a great deal of useful power lost in every 
community for want of proper organization, and 
we have an idea that something more can be 
done by the civil engineers of America than has 
yet been effected, for their mutual convenience and 
profit. Of the hundreds of Reports, that are pub- 
lished annually, containing in the aggregate much 
valuable information on engineering subjects, how 
many are saved to the profession. A few are circu- 
lated, and the balance lie about an office until, 
having accumulated a heap of dust, they are 
dumped into the paper dealers’ bag and returned to 
their native pulp. What numbers of published 
maps, plans and details of important structures, or 
of portions of the country are cast aside in engin- 
eers’ and surveyors’ offices, never to be looked at, 
and of no use other than as waste paper? Now 
we submit that if a copy of every valuable Report, 
or of published map, plan, diagram, or especially 
valuable specification were placed in some common 
depository for the benefit of the whole profession, 
that in time a library of great value would be 
brought together. To the formation of such a col- 


have not yet decided upon its details, and if the 
idea is a useful one, we will be pleased to hear 
what some of our readers have to say about its 
merits, or otherwise. 


of the Department of Publie Works of the City of 
Chicago, exhibits the quantity and cost of pipes 
laid since 1861, including the cost of five river tun- 
nels for carrying water mains to connect the three 
divisions of the city: 





Year- No. of Feet. Cost. 

ES saan aa Cae 13,761 $ 12,00% 00 
PONY Ga WE ide Maat 5OS881 39,197 00 
SONGS Stcbcm@ecs acs 68,691 51,205 00 
BOPP arrd & cree aria 62,657 104,828 00 
a reer ae 73,494 146,332 23 
OES 6 a saan ae ee 60,550 121,589 23 
WC s csc ee aes 128,519 246,420 53 
DOSS veer oa es 161,083 266,961 35 
Wa 4 Sct ccReSwES 167,504 514,652 54 
Oe. cus Daeradee a 180,727 508,855 52 
BOP 6 hetokeeuic. 91,129 $16,165 19 
OURS oo ohwu Sateekss 122,007 317,385 06 
NS Gels wesw ereatiss 214,657 579,287 30 
RS cael eens sek 184,723 512,781 04 
eee eee 124,493 468,002 28 
Se eee wae: 31,100 86,997 76 
DONG x66 Bonkesne 45,870 90,511 43 





Total to Dec. 31,1877 


during the years 1875 and 1876 do not include 


when an increased supply was required, and the 
smaller either taken up or abandoned. 







quent applications from parties in need of the ser- 
vices of an engineer, and knowing that we were in 
daily communication with a large number in the 
profession it was quite natural for them to look to 
this office when an engineer was wanted. 
to say, however, our subscribers as a rule do not 
give us any opportunity to assist them. 
a column in our subscription book headed “ Occu- 
pation ”, but we seldom have an occasion to make 
an entry there, and so it is when we are applied to 
for a hydraulic engineer, a railroad engineer, or 
a man for some other specialty, we are soon at the 
end of our list, as so few of our subscribers state 
that they are even engineers, and it is only by repu- 


could name a hundred eligible men without hesi- 










































































lection we propose to give some attention. We 





Tue following table from the 2d Annual Report 


1,731,846 337 miles, 2,486 ft. 
87 “ 5S5 “ 


Laid prior to 1861.. 





424 3,071 
The average cost of pipes for the year was $27.57 

> 
per ton. The quantities represented as being laid 


larger pipes that were substituted for smaller ones, 


Durina the past three years we have had fre- 


Strange 


We have 


tation that we learn their specialties. We were 
inquired of to-day for two Division Engineers, and 
three Locating Engineers, besides several rodmen, 
wanted at once, to go to Colorado; we thought we 


tation, but soon found out our mistake. Some were 
too far away to suit, and of others we did not know 
enough to warrant the expense of considerable tele- 
graphing. We did the best we could, and giving 
what names we could intelligently, sent the appli- 
cant after the correspondence which was received 
in reply to an advertisement in this paper a few 
weeks ago, and which was turned over to the Chief 
Engineer of of one of the principal railroads in the 
West. 

Now we hope to hit upon some plan whereby our 
opportunities for assisting our patrons as much as 
possible may be made available, and suggestions 
on that subject also will be acceptable from any of 
our readers. 





Norwirastanpine the ridicule which was heaped 
upon the Congressional appropriation for the im- 
provement of certain rivers in Pennsylvania, there 
are some people who evidently believe said appro- 
priations to be decidedly good ones, as appears from 
the following :—A meeting was held in Saltsburg,In- 
diana Co., Penn., on Monday, 23d Sept., of those in- 


313 
terested in improving the Conemaugh, Kiskimin- 
etas and Allegheny rivers. General Harry White 
made a few remarks and then introduced Col. Wor- 
rell, the engineer in charge of the survey. He 
said Pennsylvania had three great routes in view 
from the East to the West, but that this one, by the 


Juniata, connecting by tunnel with the Conemaugh, 


Kiskiminetas and Allegheny rivers, presented the 
most practical features, and should, in his opinion, 
have the preference. The water supply was equal 
to that of the Chesapeake and Ohio canal. The 


water measurement had demonstrated that the sup- 


ply was more than enough for the most extrava- 


gant uses, ample for carrying boats through with 
out detention arising from that source. 


A reservoir 


area of twenty-five by three miles, would store 


water amply sufficient, the one-half of which would 
be sufficient for all navigable purposes. These 
reservoirs would be fed from the water sheds of the 


Allegheny mountains. In answer to a question as 


to the location of the tunnel through the Allegheny 


mountains, Col. Worrell stated that it would pen- 


etrate the mountain in the neighborhood of Lilly’s 
and come out at plane No. 7, on the old Portage 


road, this being the narrowest part of the moun- 


tain. The following resolution was adopted: 


Resolved, That believing in the utility and econ- 
omy of commerce by water navigation, and its 
superior advantages to the producers of the country 
in affording cheaper rates where freight discrimin- 
ations cannot intervene to the disadvantage of the 
commerce of the country, we hereby express our 
entire faith in the improvement of the rivers and 
their tributary streams throughout the country, 
and especially in the improvement of the Cone 
maugh, Kiskiminetas and Allegheny rivers, as 
projected in conformity with the idea of opening 
up a great public highway through the State of 
Pennsylvania, from the Ohio to the seaboard, and 
request our member of Congress to favor the project 
to its ultimate success. 





CONCERNING POSTAL LAWS. 


If there is a post-office in the United States 
where a more thorough scrutiny of mail matter is 
carried on than in the Chicago one, we would like 
to know of it. There is a special examining de 
partment which inspects every parcel arriving or 
departing, and it is said that fully one hundred 
dollars per diem is saved to the government by the 
efficiency of this department in this city alone. 
We make the above remarks, not to reflect upon the 
inquisitorial proclivities of the Postoffice Depart- 
ment, but to caution all correspondents who may 
be sending us matter by mail to be especially care- 
ful about what they send us and how they send it. 
Photographs come to us sometimes in unsealed 
envelopes properly stamped as third class matter, 
but the name of the sender on them written in ink 
subjects us to a fine of the additional postage at 
letter rates. 

An electrotype has arrived with a sheet of manu- 
script wrapped about it subjecting us to as much 
as one dollar for extra postage which hag to be 
charged up to the sender; books come so well 
sealed and protected that the extra postage amounts 
to more than the books are worth; where not writ- 
ten in this extra postage is remitted by our apply- 
ing at the postoffice to have the parcel opened; but 
it will not be opened unless we agree to pay the 
postage in case there is any writing inside. To 
avoid this, simply wrap the parcel leaving one end 
open so that the contents may be examined without 
mutilating the wrapper; put no stamps or wax 
over strings; never paste printed matter on a postal 
card if you wish it to be delivered, and never add 
even a letter or a figure on the address side of the 
postal card; it subjects the receiver to a fine of 
five cents extra postage. Corrected “ Authors’ 
Manuscript” cannot be sent at third class rates, 
except between the author and Ais publisher; if 
sent as advance sheets to a newspaper publisher it 
is charged letter rates. Send it by express where 
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heavy. The postage account of every newspaper 
publisher is a large item of expense; it may be 
lessened somewhat by a little care upon the part 
of correspondents who unwittingly cause extras to 
be charged which an inquiry at the sending office 
would always obviate. 





PUMPS AT THE CHICAGO INTERSTATE 
INDUSTRIAL EXPOSITION. 








STEAM-VACUUM PUMPS. 

It does not take long in times of depression, to 
satiate an engineer with the sight of such an array 
of beautiful objects as may be seen in the Exposi- 
tion Building of the Garden City. It is damaging 
to the character to be tempted so sorely while per- 
haps in the possession of a slender pocket-book, 
especially where the display tends to exercise the 
imagination in home reflections, and inopportune 
desires of acquisition develop themselves, to beauti- 
fy and enrich that “ dearest spot.” Generally 
speaking, the Chicago Exposition is most attractive 
in those departments pertaining to domestic ar- 
rangements, and it is largely devoted to such mat- 
ters. 

With these conditions about one—with the glare 
and hubbub and confusion of the crowd—it is 
quite a relief, wandering along the building 
in a northerly direction, to catch the “ shimmer ” 
of falling water, and an opportunity to find one- 
self in the neighborhood of the pumps. 

In these days of Water Works and Hydraulic 
Engineering, there are few descriptions of pumps 
that will not excite interest in the engineer; we 
have, therefore, determined to devote some space 
to the various pumps here on exhibition. 

The arrangement for the display of the several 
pumps, consist of a large tank—about which most 
of them are gathered—from which, and into which, 
they perform a perpetual kind of labor. The tank 
is supplied with water, in the form of a cascade, 
8 feet wide, falling from a trough some 15 or 20 
feet above the tank. This cascade is one of the 
attractions, and to heighten the effect at night, the 
sheet of water in its descent falls in front of an il- 
luminated star. 

It will be observed that with the exception of 
one pump supplying the tank, and another the 
building generally,—for which the water is taken 
from the tank—no opportunity is given to show the 
actual working capacities of the various pumps ex- 
hibited ; they simply take water into their suction 
pipes from the level, and discharge it a few feet 
above. 

The class of pumps most prominent in this 
year’s exhibit, is that known as the “ steam-vacu- 
um,” of which there are three kinds, representing 
as many manufacturers, and as many distinct types. 
They are known as the “ McPherson,” the “ Nye,” 
and the “ Gary ” Steam-Vacuum Pumps. 

The McPherson Vacuum Pump :—Of this type; 
there are two in operation: A No. 10, said to be equal 
to discharging 400 gallons per minute, through a 
6-inch pipe, but in the present instance, throwing 
a stream through a 4-inch pipe connected to the 
6-inch above mentioned; and a No. 30, of a capa- 
city of 1,000 gallons per minute, through a 10-inch 
discharge, but now throwing through an 8-inch 
pipe. 

A clearer conception of the. principle of this 
pump will be obtained from the following cut and 
description : 

The McPherson pump is operated by the steam 
entering through the pipe d and passage } to the 
cylinder A, and forcing the water over wing W out 
through port I into discharge chamber C. When 
the water is forced out down to wing W, rod H and 
pitman ¢, being heavier, suddenly drop, strike paul 
g—seen at top of pump —and cause auxiliary 
valve to cut off the steam to cylinder A, and turn 
it on to injector M, sending a stream of water 
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THE M’PHERSON STEAM-VACUUM PUMP. 


through jet pipe P into the steam contained in the 
cylinder, and causing immediate condensation. 
Thus a vacuum is formed in cylinder A, and the 
water from the suction is forced by outside at- 
mospheric pressure, into the cylinder; this atmos- 
pheric pressure also acts on the outer face of pis- 
ton D—the vacuum extending to the chamber con- 
taining it—and forces it back to the end of the 
chamber §, carrying piston valve B, (in the centre), 
over passage 6, closing that passage, and opening 
that on the opposite side, thereby causing a repeti- 
tion of the operation described above for the other 
cylinder. The action goes on alternately—while 
one cylinder is full of water the other is in vacu- 
um, but so closely does the filling process follow 
the vacuum that a scarcely perceptible break oc- 
curs in the stream flowing from the discharge. 

These pumps are made, on the regular manufac- 
turer’s list, in sizes from one throwing 100 gallons 
per minute, having 14-inch steam pipe, 3-inch suc- 
tion and 6-inch discharge pipes, up to a pump 
throwing 1,000 gallons per minute, with 2-inch 
steam pipe, 10-inch suction and 10-inch discharge. 
The quantity of water thrown of course depends 
upon the conditions of “head,” and the above 
figures can be largely increased under very favor- 
able circumstances. 

The Nye Steam-Vacuum Pump is shown in some 
force. There are specimens of the old style, as 
well as of the new and improved pattern. The 
new pattern pump shown is a No. 6, of an alleged 
capacity of 800 gallons per minute, having 6-inch 
suction and 5-inch discharge pipes. A No. 6 also 
supplies the cascade, and consequently the tank: 
it works for this purpose with a lift of about 16 
feet—drawing from a well—and forces some 20 feet 
higher. Asa precaution, two of these pumps are 
placed in position for the above work, but only one 
is in use. 

The following is a description of the “ Nye ” 
pump: It consists of two cast-iron cylinders, lined 
with wood to prevent loss of steam; a condenser at 
the back of the cylinders; a balanced automatic 





steam valve at the top of the cy- 
linders, and four common clack 
valves, covering suction and deliy- 
ery ports. The whole is supported 
on a raised base. To set the pump 
at work, when all is ready, the con- 
denser must be filled with water. 
Steam is then admitted to one of 
the cylinders for an instant, ex- 
pelling the air, and is turned off 
again. This steam is immediately 
condensed by a jet of water pas- 
sing into the bottom of the cylin- 
der by a passage from the conden- 
ser, thereby forming a vacuum, and 
allowing the atmosphere to force 
water through the suction pipe, fil- 
ling the cylinder from below. The 
effect of the vacuum has also been 
conveyed at the same instant by a 
port from the steam passage to one 
end of the sensitively balanced 
steam valve, causing it to move 
ri gently towards the vacuum, shut 

ting the steam ports to that cylin- 
der, and opening those to the other. 
Steam is again turned on, and en 

tering the second water cylinder, 
the operation is repeated as in the 
first, and the cylinder is. filled. 
There are now two cylinders of 
water, and the steam ports to the 
first cylinder are open. Steam is 
now finally turned on, and the globe 
valves regulated for the amount 
of steam necessary to do the work. 
The steam enters the cylinder and 
acting directly on the water, forces 
it out through the discharge pipe; at the same 
time a small quantity enters by a passage in 
the base of the pump into the condenser, compres- 
sing the air at the top of the water, and forming an 
air cushion. At the instant the cylinder is emptied, 
the pressure on the air cushion is relieved, (in con- 
sequence of an attempt of the steam to follow the 
water out of the discharge pipe), and the rebound 
ing of the air cushion forces a jet of water back 
into the cylinder, full of steam, condensing it in- 
stantly, and forming a vacuum. The port to the 
second cylinder having now opened, the steam dis- 
charges the water from that, while the first is fill- 
ing. The action is then repeated on each cylinder, 
alternately. 

The “ Nye ” pumps are ordinarily manufactured 
in sizes from a cylinder capacity of 1g gallon each 
cylinder, to that of 100 gallons. Steam pipe for 
the latter size is 214-inches diameter, and it has a 
suction pipe 10-inch, and discharge of 9-inch in 
diameter. 

The Gary Steam-Vacuwm Pump is certainly the 
simplest in construction we have seen. It has no 
air chambers, the reflux 
power of the discharged 
water makes the condens- 
ing jet, and notwithstand- 
ing the absence of air 
chambers, the stream 
thrown is remarkably 
steady. For a further 
and fuller description of 
this pump, we would re- 
fer to page 107 of Enat- 
NEERING News, issued on 
April 4th, 1878. We would 
also call attention to our 
comments therein, on va- 
cuum pumps, and only 
add that while thefield of THE GARY PUMP. 
operations for them is exceédingly limited, they 
alone seem to “ fill the bill” within that field, 
while outside its limits, the want of economy, €s- 
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pecially displayed by the meagre “duty ” recorded 
of them, shuts them out from competition. 
For supplying utes 
railroad tanks, for @=Riay 
operations in engi- 
neering construc- 
tion, and for min- 
ing purposes, we 
think they are par- & 
ticularly designed. ee 
Their compact form 1HE GARY PUMP. 
adaptability to the “inconvenient” situations so 
often found under the above heads; above all, the 
possibility of pumping the foulest water without 
injury to them, and economy of first cost gives 
them the preference in the field to which we have 
alluded. (To be Continued.) 
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WATER METERS IN BERLIN.* 













































BY DR, LOEWENHERZ. 
(Verhandlungen des Vereins zur Beforderung des Gewerbfleis- 
ses, 1878, p. 100.) 

The Author states that under the system formerly 
adopted in Berlin, of levying water rates according to 
the rent of the houses, much water was wasted, and the 
price thereby increased. He alludes to the arguments 
against the use of water meters, and to the quantity of 
imperfect ones which are in existence, three hundred 
and seventy-three different sorts having been patented 
in England alone during the last fifty years. He then 
investigates the following questions — 

1. What conditions should a water-meter fulfil? 

2. Are any in existence which fulfill these condi- 
tions ? 

3. If water-meters were generally introduced, would 
it be possible and necessary to guarantee their accuracy 
by a government certificate ? 

The Author states that, till recently, even those speci- 
ally interested in the subject were unable to agree as to 
these questions, but that now opinions are pretty uni- 
ted, at any rate about the first. Every water-meter, 
however much the conditions as to pressure and velocity 
may vary, should remain within certain limits of accu- 
racy. On account of the low price of water, this limit 
may be fixed at from 2% to 5 per cent. The loss of 
pressure in a meter must not be great, i. e¢., the force 
necessary to drive it must be as small as possible. 
Meters, which in other respects are suitable, will not 
register when the flow is very slight, whilst those of 
other descriptions indicate all the water that passes. 

* The second series of conditions are those depending 
on the wear of the apparatus. How long will it be 
able to withstand the destructive influences to which it 
will be exposed? How often must it be taken out to 
be cleaned, and at what expense can this be done? 
And, most important of all, how long will it keep its 
original accuracy ? 

Besides these conditions, water-meters must be cheap, 
must occupy very little space, and ought not to be 
heavy; they must be easily connected and disconnected, 
and should never, even when out of order, stop the sup- 
ply of water. This last condition is peculiar to water- 
meters, for with gas-meters, on the contrary, the supply 
must be entirely cut off as soon as the error exceeds a 
certain limit. Water-meters are exposed to more fre- 
quent and more dangerous interruptions than gas- 
meters. Not only is the work of the latter far more 
regular than that of the former, the quanttty of water 
flowing through which is subject to continued variations, 
but the pipes bring so many foreign substances into the 
water-meters that occasional stoppage or damage is not 
to be avoided. If this in each case necssitated a stop- 
page in the supply, the expense and trouble of carrying 
on a large waterworks would be greatly increased, on ac- 
count of the number of workmen necessary to put the 
meters in order. 

To investigate the second question, viz., how far the 
existing water-meters fulfil these conditions, it is nec- 
essary to consider the different systems of construction. 
They may be divided into three chief classes. In the 
first, the water is conveyed into a vessel filled with air, 
or some liquid other than water. The water gradually 
drives this out and fills the vessel, by the cubic contents 


Translated by W. W. W. for Proceedings of Inst. of C, E. 
London, England. 
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cf which the quantity passing can be measured. In th 
second class, the water penetrates into a space, closed 
on all sides, and capable of extension by a change in 
the position or form of some of its walls. The water 
fills these spaces, and extends them by its pressure to 
the volume which serves as a cubic unit. In the thir 
no real measurement takes place, but the velocity of a 
rotation, caused by the movement of the water, is used 
to.indicate the quantity which is passing through. 

The Author then gives a detailed description of fifteen 
systems or meters used in Berlin, which would not be 
easily understood without reference to drawings. He 
also refers to a large number of experiments made in 
Dresden, from which he infers that several sorts of me- 
ters comply with the necessary conditions. 

In some experiments made in the year 1877, it was 
found that the largest quantity of water which could 
pass per hour in a Meinecke meter, without being regis- 
tered, was 17'4 gallons, in a Siemens and Halske, 21 
gallons, and, in a Faller 26 gallons, 

With regard to accuracy, it was found that with a 
Siemens and Halske meter when the flow was 1,760 
gallons per hour, the error did not exceed 2.5 per cent., 
but with 165 gallons per hour, the error reached 2.8 per 
cent. Faller’s meter usually kept within 3 per cent., 
but with a flow of 1,760 gallons it had a variation of 
3-7. Rosenkranz’s meter, which is about as sensitive 
as Faller’s showed a variation of 5 per cent., whilst in 
Seimen’s reaction meter, though it was less sensitive 
than others, the limit of error did not exceed 2.5 to 3 
per cent. 

With regard to duration, few systems have been long 
enough at work and have been on a sufficient scale to 
enable a judgement to be made. But it may be stated 
that experience has shown that the cast iron generally 
employed for the box influences the duration of the ap- 
paratus, as rust is formed which hinders the move- 
ment of the fan-wheel. Siemens and Halske, who 
formerly used iron, now make the boxes entirely of 
brass. 

The Author then gives details of some experiments 
at Weisbaden which have already been printed. 

In Berlin, Seimen’s meters have been used for the 
last twenty years, first the reaction-meter but afterwards 
the wheel-meters. Mr. Oesten reported in 1874 that 
every meter worked on an average for three and a third 
years without needing repair. 
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Some meters have been at work for six or seven 
years without giving cause for complaint, although the 
controller who inspects them every three or four weeks 
is able to form a pretty accurate opinion of their exacti- 
tude by comparing the different readings of the meter, 
taking the time of year, &c., into consideration. The 
director of waterworks considers that several other 
wheel-meters would be as accurate as those of Seimens 
if they were as carefully adjusted. 

With regard to the third question, as to the necessity 
of the meters being officially tested, so that both water 
companies and and consumers should have a guarantee 
of their accuracy; the Author thinks that a certain 
amount of testing would be advisable, but that even if 
they were found accurate, the Government could not 
guarantee that they would remain so. Comprehensive 
experiments too, with each meter, at greatly varying ve- 
locities, would be so expensive as greatly to increase 
the cost of the meters. He thinks that several of each 
make might be thoroughly tested, and the others only 
partially so, provided this could be done without ad- 
ding greatly to the expense, but, should this not be 
possible, he would recommend that no certificate 
of accuracy should be required, but that an official 
testing place should be provided, to be used when requi- 
site. 





By arecent decision in a Chicago court, railroad 
ticket “ scalping” is illegal and the companies are now 


waged against them. 





after the ticket peddlers. It is to be hoped that these 
nuisances will be fairly routed in the war that is being 
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RAISING A MASONRY BRIDGE IN 
FRANCE* 





The following details of the raising. of a masonry 


bridge, without demolishing it, will be of interest to 
many engineers. The bridge in question was situated 
near Frouard, — where the approach road to the 
depot crosses the canal,—a point on the railway from 
Paris to Strasburg; and the necessity for lifting it was 
occasioned by the project to raise the level of water in 
the Canal de l'Est, a work which required the recon- 
struction or alteration of most of the structures of like 
character on its route :— 


The bridge at the Frouard Station is built of masonry, 


having a span of 10 metres, as follows: two tow-paths 
of two metres each and a water-way of 6 metres. Its 
width is 6™. 60, 


The intrados was in the form of an arc of a circle; 


the extrados followed two lines converging towards the 
crown and joining by the arc of a circle; the intrados 
had a rise of 1™. 30, 


The thickness of masonry was o™. 88 at,the crown, 


and 1™. ¢0 at the springing. 


The height in the clear above the proposed water 


level was only 3™- 33 on a width of 5™. 20,—corres- 
ponding to the required width for a boat-track,—it was, 
hence, necessary to increase this clearance at least 
om. 37- 


The face arch stones were of cut stone from Léron- 


ville, or Euville, and were 35 in number on each face. 
The arch was built of hammer-dressed Ashlar, of the 
red rock of Liverdun (Lower oolite). The mortar was 
composed of Moselle silicious sand and blue Lias hy- 
draulic lime. 


The project ‘approved by the ministerial decision of 


May 24, 1876, comprised : 


Erecting centres under the arch : 
Its complete demolition : 
Its reconstruction at om. 37 higher, with a slight 


rednction in the thickness at the crown to diminish the 
elevation of the road and its approaches. 


The work was to be executed during the summer of 


1877, and the centres were placed in position in the be- 
ginning of July. 


The centering was composed of 5 frames or ribs, 1™. 


50 from centre to centre, connected by 4 sets of bracing, 
and was built entirely of pine. 


The ribs or frames,—so arranged as not to interfere 


with navigation, and to reduce as little as possible the 
“clearance” for the passage of boats,— were each sup- 
ported upon 4 uprights. The two intermediate ones 
were 7 metres apart. The two others were placed at 


10 centimetres from the abutments, against which they 


rested at the top, by the intervention of vertical wedges, 
removable during the elevation of the centering for re- 
construction and also when striking the centres of the 
new arch. The posts were O™. 25 square. 


The ribs rested on double courses of sills, separated 
by sets of oak wedges to close up the centering tightly 
against thearch during the operation of raising it. 

The arch of the centering presented a somewhat 
sharper curve than that of the masonry in order to cor- 
rect the inevitable flexure caused by driving the wedges. 

The lagging was o™- 08 thick by om. 16 wide. 

The clear height for the passage of boats would be 
reduced during the demolition to 4™. 48 above the bot- 
tom,—or 2™. 78 above a level giving a depth of water 
of 1m. 70,—below which it was impossible to go with- 
out danger of impeding the numerous boats, drawing 
1m. 50 of water, daily navigating the ‘Marne au Rhin” 
canal. 

The Flemish boats, with high loads, constituting for 
the most part the boat-traffic of the canal, could not 
clear the opening without taking in water as ballast: 
laden with coke, they were obliged, in general, either to 
stop or break bulk. 

This unfortunate situation must have continued for a 
period of 10 days, the time necessary to effect the care- 
ful demolition of the arch. 

During the time occupied in setting the centering, the 
road material had been removed and certain portions 
of the bridge superstructure broken up. 

These accessory operations saeeit perfect homo- 
geneity and a large power of resistance in the masonry, 
and developed the conviction that it would be possible 
to raise the arch in bulk after cutting it through at the 
springing line. The substitution of this mode of pro- 
cedure in place of that already approved, offered the 
following advantages: The rapid adjustment of the cen- 
tering and the consequent, speedy re-establishment of 
navigation in an almost normal concition ; economy in 
the demolition and re-construction of the arch; Geo. 
dom from loss of face-Ashlar, certain to be destroyed, 
as well as that of some of the ordinary masonry ; lastly, 
a minimum expenditure of time, in the complete opera- 
tions, and consequently, in the cost of working the tem- 
porary bridge established in the vicinity to maintain 
the traffic on the approach road to the station at 
Frouard. 

The advantages above enumerated and particularly 
the first,— a matter of great import for a canal, whose 
traffic amounted to 600,000 tons in 1877,— prompted 
those in charge to attempt the operation, to which the 
Chiet Engineer gave his consent. 

In the preparatory measures iron dogs were freely 

*Translated from the French ef M.A. Picard, Engineer of 


Ponts et Chaussees, in the Annales des Ponts et Chaussees, b 
Jno. W. Weston, 
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used at all points where the masonry joints were not 
perfect. 

The vertical wedges interposing between the outside 
posts and the abutments were replaced by iron rollers. 

Hand screws were placed under each of the upright 
posts between the two longitudinal sills, in addition to 
which sets of wedges were distributed between the 
screws, in order: 1. To firmly sustain the centering, 
and to avoid shock and dislocation to the same in 
the event of rupture or accident occurring to the 
screws. 2. To allow the removal of the screws, and 
their re-adjustment as often as they should have run 
the length of their threads. 

Graduated scales were adapted and applied to the 
fixed sills, and index-pointers to the movable ones, at 
the right of each screw, in order to preserve a continu- 
ous upward movement in the several portions of the 
centering, and to obtain, in the operation, a precision 
and uniformity as nearly as possible perfect. 

Care was also taken to shore up the two outside 
frames to ensure safety in that direction. 

These measures completed, the arch was cut at the 
springing by bars and hammers, to a width of one 
voussoir on the faces, and a course of arch stones for 
the remaining distance. 

The two breaches were carried on parallelly, and on 
each springing three points of contact were left to the 
last moment, when they were broken simultaneously 
and carefully with a hammer, after struts had been in- 
serted in the trenches between the severed arch and 
the abutments. 

The arch was now entirely supposted by the cen- 
tering. 

The centering being very flat and not having been 
subjected to its load in the usual manner when a new 
arch is constructed, settled at the crown, about 0.04 
metre. 

The intrados of the arch in consequence becoming 
somewhat changed, some slight fissures naturally be- 
trayed themselves in the face joints; these cracks will 
be treated of hereafter. 

The mass to be raised comprised a volume of 75 cu- 
bic metres, weighing about 180 tons including cen- 
tering. 

The ribs or frames of the centering had each to sus- 
tain, in round numbers about 4o tons, distributed as 
follows : 

Intermediate posts, 17,750 kilog. each = 35,500 kilogs. 
Outside o.oo. * «. same... * 
Approximate total.... 40,000 kilogs. 

The maximum compressive strain to which the posts 
and sills, upon which oy rested, were exposed, amount- 
ed then to 28k. 40 per square centimetre. 

The strain per square millimetre on the screws 
amounted to about 13 kilogrammes. 

The power to be exerted on the levers operating the 


screws was calculated at 55 kilog. allowing a length of 


1 metre, and supposing 2 levers to be applied to each 
screw. The above result is from the following for- 
mula : 


: r kt+onr'f 
P=Q( 7 +2nr—fh 
in which, 

P is the power required 

Q the resistance, in this case 17.750 kilog. 

r the lever, or I metre 

r' the mean radius of the helicoi- 

dal surface in contact, or om. 024 
hk the pitch of the screw, or om. OI 
f thecoefficient of friction of iron on b'ass,t or 0.18. 


The bearing plates of the screws were o™. 35 long, 
by om. 12 wide : considering the strain as uniformly dis- 
tributed over their whole surface, the compression on 
the timber of the sills would become 42 kilogrammes per 
square centimetre. This figure being high for pine of 
the ordinary quality, it was deemed advisable to inter- 
pose between the screws and sills large plates of iron, 
or selected oak, to distribute the pressure over a larger 
area. 

Jack screws being adjusted to the branches of the 
arch to keep it intact, and prevent, as far as possible, its 
dislocation, in case of unequal strain in lifting, the ope- 
rations for raising it were commenced. 

The first movements in the lifting process bore se- 
verely upon the intermediate posts, and the first turn 
of the screw produced no useful results; the timber work 
strained and cracked as though on fire. Soon, however, 
this ceased and the arch began to rise. 

From this time the operations went on with great 
regularity. 

The wedges were continually adjusted in such man- 
ner as to avoid all chance of accident, as was before 
explained, in case of the failure of any of the screws. 

As soon as the screws had lifted a distance of om. 
025, they were taken out, re-adjusted and again set in 
place on oak seatings, always leaving a number of the 
threads engaged. 

The wedging was eventually carried on equally, and 
inserted at frequent intervals, in order to secure a large 
surface in contact. 

The lift was about o™- 03 per hour of effective work. 

At the expiration of a day and a half, the lift attained 
was om. 43, the figure considered necessary and suffic- 


+The screws were of iron, working in brass. 


arch to the bottom of the canal, allowing for the settle- 
ment of the arch at the time of its partial demolition, 
its “ raising” and the ultimate striking of centres. 






of the lifting operations, and attained a dimension of 
om. 06, from which limit it did not increase. 





The settlement caused at the time of ‘ breaching” 
the springing showed very plainly during the first hours 


The fissures which were observed in the face courses 
of the arch became more prominent. In number there 
were eight (&) on the upper face and seven (7) on the 
lower. They corresponded very closely from one face 
to the other. The maximum opening on the intrados 
was o™. 015, the mean o™. 006; the cracks did not 
show on the extrados. 

By cutting the lagging it was seen that these fissures 
necessarily extended from the face stones across the 
body of the arch ; examination proved : That in effect 
the cracks extended regularly from one face to the other 
along the arch Ashlar: That they rapidly lost them- 
selves in the ordinary masonry, which did not, like the 
face stones, present regular points and consequently 
more elasticity. 

The parapet remained absolutely intact. 

To close the fissures, proceedings were as follows : 
A certain number of holes were sunk to the right of 
each fissure, spaced according to the width and length 
of the crack, the mean distance being about 1 meter. 

The cracks were then thoroughly cleaned out with 
water to remove all debris of loose stone or mortar. 
They were then closed, along the arch and on the face, 
by clay packing, and lastly the fissures were filled as 
completely as possible with a pure mortar composed of 
equal parts of Portland cement and Moselle sand, intro- 
duced under pressure,--in theface joints by an inspector; 
in the body uf the arch by means of a tube, 1 meter in 
height, furnished with a funnel. 

The filling upon which depended the whole success 
of the operation, was carried out with the greatest of 
care. 

The springings of the arch were re-built at the same 
time, Portland cement being also used in the work : 
the abutments were raised and all left at rest for about 
eight days to allow a perfect setting of the cement. 

At the expiration of this delay, striking the centres 
was begun. 

The settlement at the key was only o™. 0015; no 
crack was produced in the joint at the springing nor in 
those fissures previously opened. Thus far the opera- 
tions might be considered a success. 

The re-establishment of the road and parapets, as 
well as the approach grades, were rapidly completed, 
and the bridge surrendered to traffic. 

The above is the method pursued to raise the bridge 
near the station at Frouard. It might certainly have 
been better prepared and more perfected: but in spite 
of its essentially simple and improvised character, the 
end sought was attained, to reduce to a strict minimum 
the restrictions placed upon navigation by the reduction 
of the height necessary for the passage of boats. 

It produced besides, a marked economy in cost. 

It is possible that its application might be made 
on all canals where the level of the water has to be 
raised. 

Attention is called, in closing, to the necessity of pro- 
viding as great a rigidity as possible in the centering, 
and even to use metal beams in those parts of the fram- 
ing extending between the intermediate posts, should 
the number of bridges to be raised justify such outlay. 

It would be possible, thus, so to speak, to avoid all 
settlement and al] rupture and to raise the arch as a ver- 
itable monolith, 

owe _->- os 


PARIS EXHIBITION, 





[From our Special Correspondent. } 


164 QUEEN VICTORIA StT., LonpoN E. ~t 
September 20th, 1878. 
Editor ENGINEERING NEws: 

Sir:—Continuing our walk up the ‘‘annexe de la 
Galerie des Machines Francaise,” the bad arrangement 
of brakes on some of the engine tenders at once strikes 
us. In some cases only one block is applied to each 
wheel after the fashion of an ordinary wagon so that on 
putting on the brakes the wheels are either drawn asun- 
der or drawn together by a force which if properly ar- 
ranged would tend only to brake the whee.s. On one or 
two engines may be noticed a feature worthy of imitation 
in the valve spindles having pointers attached to them 
by means of which the relative positions of the valves 
and ports are at once evident at any position of the 
cranks, which allows of the valves being adjusted with- 
out the removal of the steam chest-cover. Whether it 
is a wise policy to give the control of the valves into the 
driver's hands is questionable, as many men, although 
knowing how to drive an engine and keep it in first-rate 
going order, yet do not understand the valves sufficient- 
ly to set them economically, The Northern Railway 
exhibits a neat little engine for manouvering in shops or 
for shunting purposes. Hung from the port plate is a 
winch worked direct by a small three cylinder engine by 


which means the engine can haul in every direction. 


The only doubtful feature about it is a vertical boiler 
Leaving the locomotives we come to a number of port. 

able engines by Monsieur Galla, of Paris, which are al. 

most a copy of the ordinary English type. Some larger 

engines up to 120 horse power of a semi-portable de- 

Scription are exhibited by Messrs. Weyher & Richemond 

of Pantin (Seine.) The boiler is the peculiar feature of 
these engines as it has has no fire-box in the strict accept- 

ance of the term, as employed in England. The fire-bars 
are placed in a large central tube as in an ordinary 
Cornish boiler and return flues are provided, the chim. 
ney being placed at the same end as the fire-door, 

These boilers are undoubtedly deficient in heating sur- 
face, but after taking out a few bolts the whole of the 
tubes and smoke box can be drawn away from the shell 
of the boiler; the joint between the two portions being 
only in contact with water is made with india rubber 

Apart from being able at short notice to examine the 
tubes of this boiler, it has the advantage that for foreign 
up-cuuntry work the boiler may be divided up into two 
portions, which is often desirable where the roads are 
bad, or where mules are the only means of transport. 
Messrs. Aubert, of Paris, exhibit a fair sample of work, 
of the vertical description of engine, These are put to- 
gether in a substantial manner and have not the use- 
less beadings which are to be seen on many engines of a 
similar description. Messrs. Meunier & Clie., of Lille 
(Nord)show some full sized boilers of semi-tubular con- 
struction similar to those employed in supplying steam to 
the pumping engines supplying water to the cascades of 
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the Trocadéro. They are about 150 horse power, and 
have 200 square metres of heating surface. With these 


as a land mark, Messrs. Dulac Fréres system for im- 
proving the circulation in boilers by means of films or 


thin sheets of metal may be at once found. Here, the 
ordinary laboratory experiment is applied to tubes and 
water spaces in such a manner that the cost must be 
something enormous, for which reason the arrangement 
can never be a commercial success in its present form. 
The inventors have over-reached themselves and placed 
their plates and films in such a manner as to form 
chambers in the inside of the boiler which will always 
contain water and consequently so much space is wast- 
ed, as any schoo] boy understands that water cannot be 
boiled in a vessel surrounded by water however much 
the fire may be forced under the surrounding water. 
The remainder of this annexe is devoted to various de- 
scriptions of boilers and weighing apparatus, but there 
is nothing specially worthy of notice. 
C. GRAHAM SMITH. 
i salieri 


CIVIL ENGINEERS’ CLUB OF THE NORTH- 
WEST. . 


The regular meeting of the Club was held at No. so 
Dearborn St., on the evening of the ist inst. On ac- 
count of inclement weather the attendance was limited. 
S. S. Greeley was called to the chair. Mr. Z. Enos, of 
Springfield [lls., was nominated for membership. A 
list of donations to the library was read, and the Library 
Committee ,reported that they had recommended the 
purchase of a complete set of Engineering and also 
of the Papers of the Institution of Civil Engineers the 
amount to be spent therefor not to exceed $300. The 
report was adopted and power was given to the Execu- 
tive Committee to act in case no objections were offered 
by members. 

Mr. Durham exhibited a series of plans illustrative 
of a system of “House Drainage” accompanying them 
with remarks on the subject which was afterwards 
quite fully discussed by those present; Mr. Willett, 
Architect, who has given the subject a great deal of at- 
tention, made some specially interesting remarks 
thereon. In view of the tact that the paper for each 
evening was but an introduction to a discussion of the 
subject presented, and which discussion was not usually 
published it was, after some remarks, voted that the — 
Executive Committee be empowered to investigate the 
feasibility of employing a short-hand reporter to report 
the proceedings hereafter, with power to act if they 
deemed it advisable. 

The meeting adjourned. 





Work has on the Des Moines and Chariton 
R. R. (Towa) and it is tobe’ completed to Indianola be- 
fore the close of the . The Hastings and Sidney 
branch of the C. B. & Q. R. R. is going ahead. 
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ENGINEERING NEWS. 






THE PENNSYLVANIA RAILROAD.* 


The problem of transportation is one that has taxed 
the ingenuity and resources of mankind from the earli 
est recorded history down to the present time. As man 
progressed in civilization, the interchange of commodi- 
ties and products between different countries, and con- 
sequent intercommunication, became necessities which 
had to be met. Water afforded the earliest available 


BRYN MAWR STATION, P. R. R. 


steps in improvements that the nineteenth century has 
perfected. 

Experience demonstrated, at an early day, the utility 
of providing a hard, smooth surface upon which to 
move heavy bodies ; and it is believed that the stones 
used in building the pyramids of Egypt were brought 
from the quarries on causeways constructed of stone, 
over which rollers were made to pass by human power, 
carrying the blocks of many tons weight. This is the 


¥ SS 
Yer 
Sand = DL 
xy oes 
" Soh) -% 
> ae 


course, and wind the power, which carried the wealth 
of the Orient and the Ind to the centres of industry in 
Western Asia and Eastern Europe. The “ships of the 
desert,” in long caravans, wended their way over the 
arid sands, freighted with the purple and fine linen, the 
gems and spices, which refinement craved and avarice 
sup-plied, through dangers and sufferings that modern 
mankind can hardly realize. During these early peri- 
ods roads were almost unknown, the tracks for trade 
being those of nature alone; and it was left for military 
chieftains of a later time—the Greeks, the Romans, the 
Carthaginians—to prepare ways for the movement of 
their legions and their supplies, which were the first 
*The Ivania Rai : I in, : 
ditien, ond Campechons. Easbracing Eiltharicale Descriotive, 
and Statistical Notices of Cities, Towns, Villages, Stations, In- 
d Objects of Interest on its Various Lines in Penn- 
vane Weehen tlle’ Wm. B. Sipes. Illustrated with 
wings by Tnomas james Hamilton, F. mS ee 
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IRON BRIDGE P. R. R., OVER THE DELAWARE RIVER, AT TRENTON, N. J. 


germ of the railroad, and from it has grown the system 
now in operation. The same idea was subsequently ap- 
plied in many places throughout Europe, and more 
than two hundred years ago continuous tracks of mar- 
ble were laid in Milan, Italy, and other cities. But 
these were in no sense railroads, as the term is under- 
stood in the present day. They were simply improve- 
ments on the Appian Way of the Romans, which was 
paved with stone blocks fitted closely together, and was 
so well built that portions of it are still in place, after 
a lapse of more than nineteen centuries. 

While these improvements in roadways were slowly 
being made, the ingenuity of mankind was turned prin- 
cipally to the development of natural water communi- 
cations and the construction of canals. The discove- 
ries made by the Spaniards and Portuguese in the fif- 
teenth century, and the consequent great impetus given 
to ocean traffic, demonstrated the necessity of provid- 
ing cheaper and easier means of transportation on land. 

is the people of Western E sought to establish 
by canals, as the Egyptians and had done ages 
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before. Some of the plans devised for rendering canals 
practicable everywhere were certainly ingenious, if not 
successful ; and among the most prolific in designs of 
this kind was Robert Fulton, whose name is insepara 
bly connected with the introduction of steam naviga- 
tion. A native of Pennsylvania, he spent some years 
in England, where he published a large work, profusely 
illustrated with drawings, showing his designs for boats, 
bridges, aqueducts, elevators, etc. After his return to 
the United States, he continued to urge this subject on 
public attention, and a sentence of his contained ina 
letter addressed to a governor of Pennsylvania, that 
“the time will come when canals shall pass through 
every vale, wind round every hill. and bind the whole 
country in one bond of social intercourse.” was often 
quoted by the early advocates of internal improve- 
ments. 

The first introduction of anything like the present 
railroad, and from which the latter was ultimately de- 
| veloped, was at the coal mines in England, some time 
| between the years 1602 and 1649. These consisted of 
wooden tracks, on which the coal wagons were drawn 
by horses. The first road of this kind was built at 
Newcastle-on-the-Tyne, and seems to have been the 
invention of a man named Beaumont. From there 
they gradually spread through the mining districts of 
England, Scotland, and Wales, and improvements in 
their construction were, from time to time, made. 
Originally the roads were entirely made of woud. These 
were improved by having a plating cr moulding of cast 
iron placed upon them, in the first half of the eighteenth 
century ; and, according to Mr. George Stephenson, 
the celebrated engineer, the first rails wholly made of 
iron were cast in 1766. When the cast iton plate rails 
were first made, they appeared to have been similar to 
thosé used on our street railways—the flange being cast 
on the rail; but on the introduction of iron wheels, in 
1754, the flange was cast on the wheel, and was found 
to be an improvement, 

It would be tedious to follow, in detail, the progress 
made by these primitive railways. They were designed 
merely for the transportation of coal and other minerals, 
and for the first three-quarters of a century of their 
existence no one dreamed of applying them to the pur- 
poses of general traffic. They did improve, however, 
and among the improvements was the pattern of the 
rails, which was changed to something similar to the 
old T rail, once so common on all our roads, but still 
made of cast iron, and in sections of about five feet in 
length. 

The commencement of the nineteenth century was 
marked by the practical results which had been achiev- 
ed in the application of steam-power, and by the fact 
that efforts were being made to use this power on road- 
ways. The steam-engine was of slow development. 
For a century and a half it had been experimented 
upon: by the Marquis of Worcester, to elevate water 
at Vauxhall, in 1656: by Pepin, a Frenchman, (who 
appears to be the inventor of the principal of the safety- 
valve), in 1680: by Newcomen and Cawley, who com- 
pleted an engine in 1710: by Savary, a Cornish miner, 
who constructed one to pump water from a mine in 
1718: and by James Watt, who, about 1770. succeeded 
in bringing it to something like perfection. This new 
power had been utilized on land and water. It had 
been made to assist the miners, to drive machinery, 
and to propel boats.* Why should it not, then, be 
used as a motive power on Jand? This question was 
asked by more than one active mind in England, and a 
num ber of machines were constructed to run by steam- 
power on common roads. These were exhibited, found 
impracticable, and abandoned,—the roads were too 
rough for the macbinery. 

In 1804, Richard Trevithick, a foreman at a tin mine 
in Cornwall, undertook to construct a locomotive to 


*The question, Who is entitled to the credit of applying steam 
to the purposes of navigation? is one that has given rise to 
much discussion; and it is only recently that a satisfactory con- 
clusion has been reached. The records of the province Cata- 
lonia, in Spain, prove that in 1543, Biasco de Garay, an officer 
in the service ot the Emperor Charles V., made an experiment 
at Barcelona with a vessel which he forced through the water 
by means of steam generated in a large kettle. While his exe 
periment was successful, it did not become practicable, and was 
soon forgotten. Numerous other experiments followed in dif 
ferent parts of Europe during the suceeding 200 years, but 
none of them amounted to anything; and it was not until after 
the independence of the United States that the subject assumed 

ractical shape and was started on a career of success. In 1775, 
ohn Fitch, a citizen of Bucks county, Pennsyivania,-—-a wate 
and clockmaker by trade, and an erratic genius, who had been 
a manufacturer of arms and a sutler during the Revolutionary 
war, and after it a land surveyor in Kentucky and Ohio, —com- 
menced experimenting on the subject. He appears to have had 
no knowledge of even the existence of such a thing as a steam 
engine, and he made everything he needed as his experience 
progressed. Working thus by the power of his inventive 
genius, combating prejudices which met him on every hand and 
overcoming difficulties which seemed almost insurmountable, 
he actually completed, in all its details, a steamboat which, in 
1787, navigated the Delaware river successfully. This fact 1 
sustained by incontrovertible testimony, David Rittenhouse, the 
astronomer, certifying, in December of that year, that he had 
frequeitly seen Mr. Fitch’s boat, and had been on board when 
it was “ worked against wind and tide with considerable veloc- 
ity, by the force of steam only.” Fitch continued his experi- 
ments for the pur of improving his machinery and increas- 
ing the speed of his boat, and in 1790 advertised to carry pas- 
sengers regularly to and from Burlington, Bristol, Bordentown, 
end’ Beeman, on the Delaware. His boat at that time ran, on 
an average, seven anda half miles per hour; and during the 
summer of that year she ran upon the waters around Philadel- 
hia not less than three thousand miles, But accidents and mis- 
ortunes interfered with his plans; money could not be raised to 
build new boats, and, disheartened and impoverished, Fitch be- 
came a w over the world, and finally committed suicide 
in Kentucky, where his remains rest in an unmarked and al- 
most unknown grave. 
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run upon a railroad. The same year he completed it, 
and it was tried on the Merthyr-Tydvil Railroad in 
Wales. It drew after it on its trial-trip, several wagons 
laden with ten tons of bar iron, at the rate of five miles 
an hour. A writer in describing it says that, “Lightly 
loaded, it did very well upon a level surface or moder- 
ate grade, but more severely tasked, the wheels would 
slip round without advancing.” This machire was im- 
perfectly constructed and did not last long, but it dem- 
onstrated the fact that locomotives could be made prac- 
ticable. 

Following this successful experiment came many 
others, intended to overcome the defects of Trevithick’s 
locomotive, and improve upon its construction. None 
of these possessed sufficient merit to achieve success, and 
most of them were more remarkable for their peculiari- 
ties than their excellencies. It is somewhat surprising 
that many of these experimental locomotives were con- 
structed to overcome a difficulty which was only imagi- 
nary. From the beginning of the experiment of using 
steam upon railroads, the idea had fixed itself in the 
minds of all engaged in it that a smooth wheel ona 
smooth rail would have no traction ;—that, in fact, the 
wheel when steam was applied, would spin round on 
the rail without advancing. To evercome this imagin- 
ed difficulty, various devices were made, some of them 
being almost ludicrous in appearance. Accident at last 
demonstrated that the fancied drawback did not exist, 
—that a smooth-surfaced wheel on a smooth rail had 
traction, and that all required was weight on the driv- 
ing wheels to cause them to haul, at any desired rate, 
almost any given load. 

>. 


NOTE ON THE EDDYSTONE* LIGHTHOUSE. 





BY JAMES NICHOLAS DOUGLAS, M. §. C, E, 


For several years the safety of the Eddystone Light- 
house has been a matter of anxiety and watchful care to 
the Corporation of Trinity House, owing to the great 
tremor of the building with each wave stroke during 
heavy storms from the westward, more especially from 
west-south-west, The joints of the masonry have fre- 
quently yielded to the heavy strains imposed on them, 
and the sea water has been driven through them to the 
interior of the building. The upper part of the struct- 
ure has been strengthened on two occasions, viz., in 
1839 and again in 1865, with strong internal wrought- 
iron ties, extending from the lantern floor downwards to 
the solid portion of the tower. On the last occasion it 
was found that the chief mischief was caused by the up- 
ward stroke of the heavy seas acting on the projecting 
cornice under the lantern gallery, which lifted the por- 
tion of the building above this level. After reducing 
the projection of the cornice about five inches, and well 
fastening the stones together with through bolts, no 
further serious leakage has occurred at this part. The 
tower is now in a fair state of efficiency; but, unfortu- 
nately, the portion of the gneiss rock on which it is 
founded has been seriously shaken by the incessant 
heavy sea strokes on the tower, and the rock is consid- 
erably undermined at its base. It has therefore been 
determined to erect a new lighthouse, for which a good 
foundation has been found, near low water level, at a 
distance of about 127 feet from the existing tower. The 
present lighthouse exhibits a fixed white light, with its 
focal plane at an elevation of 72 feet above high water, 
aflording a useful range for the mariner of about 14 nau- 
tical miles. 

Unfortunately, however, the waves rise during stormy 
weather considerably above the summit of the lantern, 
thus frequently eclipsing the light and altering its dis- 
tinctive character. In 1872 the lighthouse was pro- 
vided with a fog-bell, weighing 5 cwt. This bell is 
fixed on the lantern gallery, and is sounded by machine- 
ery placed in the lantern, The distinctive character of 
the signal is five strokes sounded in quick succession 
every half minute. Although this was the best arrange- 
ment that could be suggested under the circumstances 
and the limited space available, it is not to be consid- 
ered as an efficient first-class fog signal. 

In the new lighthouse it has been determined that 
the elevation of the focal plane of the light shall be 130 
feet above high water, by which the range of the light 
will be increased from 14 to 17% nautical miles, so as 
just to overlap the range of the new electric lights at the 
Lizard. The new lighthouse will be provided with a 
a first order light, and a fog signal of maximum inten- 
sity, but the distinctive characters of these have not 
been decided upon. The new tower which is to be con- 
structed entirely of granite will consist of a cylindrical 
base, 44 feet in diameter, and 22. feet high, having its 
upper surface 2% feet above high water of spring tides, 
From this base will spring the shaft of the tower, 35 
feet 6 inches in diameter at the commencement, and 18 
feet 6 inches in diameter under the cornice, the top of 
which will be 138 feet above the rock. On the cylin- 
drical base there will thus be formed a level margin 4 
feet 3 inches wide for a landing platform. The tower 
is to be a concave elliptic frustum, the generating curve 
of which has a semi-transverse axis of 173 feet, anda 
semi-conjugate axis of 37 feet. The tower is to be solid, 
with the exception of a water-tank, to the level of 25% 





*In Smeaton’s “ Narrative,” published in 1791, this is spelt 
“Edy” stone, and this orthography was followed tor many 
years. Now the Admiralty and Trinity House have officially 
adopted “Eddy ” stone.—J. N. D, 



















feet above high water spring tides. At this level the 
walls will be 8 feet 6 inches thick, diminishing to 2 feet 
3 inches at the top. The tower will contain nine apart- 
ments 10 feet in height, in addition to the lantern, the 
seven uppermost being 14 feet in diameter. The whole 
of the work is to be dovetailed and cemented, both hori- 
zontally and vertical'y, on the system already adopted 
at the Hanois, Wolf, and Longships Rock Light- 
houses. The total net quantity of granite in the work 
will be about 69,100 cubic feet. Thecost of the work 
is estimated at £78,000. 


ed to take down the present lighthouse to the level of 
the top of the solid base, 29 feet above high water of 
spring tides—From Proceedings of Inst, of C. E. 


drain and pitch of a screw propellor, its theoretical ad- 
vance will be given in one revolution. 


area of each bar (in a pin connected bridge) where each 
bar has two shears upon she pin, and what size of pin 
where a bar has but one shear upon it? 


in Bridges ” gives this table: 


6,600 Tbs. per sq. inch; minimum, about 5,000 Ibs. In 
case of ‘double shear,” determine the diameter as if the 
bar had only tr of its thickness, 


wish to get a simple rule for determining how fast a 
grindstone may safely be run. 


On the completion of the new lighthouse it is intend- 


Our Query Box. 


1. I wish to get a formula by which, knowing the 


Answer in our next. 


2. What should be the size of pins in proportion to 


Ans. Chas, Bender, in his ** Proportions of pins used 


Wis of tet ba eS ot I’ 
Thickness of bar =#=> 1° 1" 1° 1’sq. i’ rd. 
Diameter of pin =d= 3%" 3" 2%" 2° 13%" 


These pins have a maximum shearing strain of about 


3. One grindstone having exploded in my shop, I 


Ans, Nystrom (Elements of Mechanics) gives as a 
5867 (centrif. force) 
424 Radius X Wt. 
The point of rupture will be reached when the cen- 
trifugal force equals the tensile strength of the material. 


rule—Revelutions per minute= v 


Assuming the tensile strength to be 150 Ibs. per sq. 


inch, and the weight at 150 Ibs. per cubic foot, the fol- 


lowing rule, deduced from the above, may be used : 


2204 
diam. in ft. 
For safety one-fourth of this result should not be ex- 


Revolutions per minute = 


ceeded. 


4. At what depth should water pipe be laid to es- 


cape the action of frost ? 


Ans. At a depth not less than five feet, in the North- 


ern states. 


5. What are good dimensions for a retaining wall ? 


Ans. Take one-third the height of the wall for a hori- 
zontal-filled, and one-half the height for a surcharged, 


for the mean thickness of the wall. Divide the mean 
thickness by 5. 
thickness at base and by 3 for thickness at the top. 


Multiply the quotient by 7 for the 


6. Please give me a rule for determining the load 


which may be safely applied to a’plate spring. 


Ans. The following may do: 
w=—# be 

11.3 
W= safe weight in tons (2240 Ibs.), # = number of 


, in which 





plates, 6 = breadth of springs regarded as uniform, ¢ = 


thickness of plates in 16ths inches, and S = span in 
inches when loaded. 


7. Wishing to raise 100 gallons a minute to a height 


of 50 feet by a wind mill, what area must be given the 





sails? 
Area = oan » v= velocity of wind per 
second. 
Oe 
CORRESPONDENCE. 





THE PLANIMETER. 
St. Louis, Mo., Sept. 23, 7878. 


Editor ENGINEERING NEws. 


Sir: I took great interest in the article in your lat- 
est number of ENGINEERING NEWS on planimeters and 
their use, as I have read myself Prof. Tinter’s valuable 
contribution on the accuracy of planimeters. When in 
Germany, I ordered an Amsler’s polar planimeter at 
Hamburg. and received an instrument of first-class 
workmanship and high accuracy, with the latest im- 
provements, as movable graduated arm, etc., etc. The 
instrument is manufactured at 52 Reichsmark, ($13,) and 
with the additional 45 per cent. duty at the New York 


custom-house, together with package expenses, costs here 


about $20. 


I ordered some time ago one of these instruments for 
an engineer in the Water Commissioner’s office, and heis 






















October 3, 1878, 


very well satisfied with the instrument sent to him, say. 
ing that no such one could be got for similar price in 
this country. 


I would be glad to see them in more general use 


here, and therefore take the liberty of sending you the 
address of the manufacturers : 
Hamburg, Freidensstrasse, Germany. 


Hennert & Pape, 


Very Respectfully, 
w. Pave GERHARD, C. E, 





ROCKLAND, ME., Seft. 25, 1878. 


Eprror ENGINEERING News. 


Sir: An artesian well was commenced by Gen. 


Tillson this spring on Hurricane Island, for the purpose 
of furnishing water to-the workmen employed on the 
granite works. The drilling was done by steam and a 
4%-in. drill used. 


In the progress of the work seams were frequently 


passed through from nothing in width to 4 and 6 inches. 


In these seams it was hoped water would be found, 


but after sinking the drill to adepth of 82 feet, work was 
abandoned—the well at that time supplying 120 gallons 
per hour. 


As the Island is one solid mass of granite and smal] 


in area, it is supposed much of this water reaches the 
well by filtering from the ocean through the granite. 


The water is very good except a slight hint of sulphur. 
The machinery is now all moved to Rockland and 


another well will be commenced soon. 


A place has been cleared just above high water mark 


and near Tillson’s granite wharf. The water will be 
for the use of steamers lying at his wharf. 


New water works for the city have been agitating the 


people this summer, and Holly seems to be the most de- 
sired. 


Will give you some particulars soon. 
Respectfully, 
A. D. BLACKINTON. 





PROVIDENCE, R. IL. Sept, 27, '78. 


Editor Engineering News: 


Sir: In Mr. Herschel’s description of Brandt's Hy- 


draulic Rock Drill, I find, page 290, about line 29 from 
top of page, the following: “The average depth of hole 
4-3 feet, ranging from 2.6 to 5.3 feet, using from 
6.5 lbs to 9 Ibs of dynamite.” How such an amount of 
explosive should be used is difficult for me to under- 
stand,—if the explosive was equal to Nobel’s, that is 75 


r cent Nitro-Glycerine, then it should have been at 
east nine to twelve times as strong as ordinary good 


black powder, for the one X explosive made by Laflin, 


Rand & Co., New York, is three times as strong, which 
I have found by practical experience from a good many 


yards of rock, and it is about twenty-five to thirty per 
cent Nitro-Glycerine, and the mode adopted by me is to 


take gig Part of the cube of line of least resistance, for 


good powder, and ¥% of the result for the Rend Rock 
made by the above firm; or to take part of the 


cube of line of least resistence, for the pounds of Rend 
Rock to be used which will give good results. 

Now, in the above case, taking 4 feet as the line 
of least resistance, we get 4 cubed gives 64, and that 
will give Ibs of the New York explosive to 


to blow out at the 4 feet line, instead of from 6.5 to 9 
Ibs of an explosive, which in all probability would be 
nearly three times as strong, when they claim that 
pure Nitro-Glycerine is fifteen times as strong as pow- 
der, which would give in this case 4% Ib nearly of the 
explosive, instead 6.5 Ibs to 9 Ibs given in the paper. If 
explosives in this country were used at this rate it would 
take from three to six dollars per cubic yard for explo- 
sives alone. I think there must be some mistake. If 
any of your readers are acquainted with the tunnel 
mentioned+ (St. Gothard), and know anything of the 
cost of the different items, (meaning) explosives, drill- 
ing, excavating, running the rock, &c., per cubic yard 
or meter, I am sure it will be interesting to some of 
your readers, At the same time I have seen American 
pounding rocks drill beat in hard rock, the time given 
in the above article. Hoping some one will explain the 
matter I am lost in, I remain, Yours truly, 
ALPHA. 


See ENGINEERING NEws, Vol. 4, Feb. 5 and 12, 1877, 
for account of St. Gothard Tunnel. 





TITUSVILLE, VOLUSIA Co., FLA., t 
Sept. 27, 1878. 
[Special Correspondence ENGINEERING NeEws.] 
Editor ENGingERING News: . 

Sir: A company has been formed in Florida for 
the construction of a canal, known as the Lake Apop- 
ka & Lake Dora Canal Co. The canal is to be built 
from Lake Eustis, to Lake Apopka on or near the line 
of Sumpter and Orange county for drainage purposes. 
It will be nearly 9 miles in length. 

A company has been organized in Florida known as 
the “ Laka Apopka & Clay Springs R. R. Co., (narrow- 
gauge)” for the construction of a railroad between the 
above points, via. Apopka City. It will be about six 
miles Jong, and al] in Orange county. Another railroad 
is proposed in this county, known as the Lake Monroe 
& §rando R. R., 25 lemg. Subscription books 
ee ee d the stock is being rapid- 
ly 


The St. John’s & Indian River R.R., from Titus- 





October 3, 1878. 
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ville, Florida, to Lake Hasney, has 6% miles more 
track ironed, from Indian Mound Station to Cab- 
bage Slough. Additional freight tracks, turnouts and 
depots are being built at the Titusville terminus. J. 
F. Le Baron, is the Chief Engineer, assisted by an able 
corps of assistants. At the present rate of progress the 
road will be finished and ready for operating early in 
the spring of 79. Tbe stock of this road is chiefly 
owned in Jacksonville and New York. 

Mr. Koerner, Chief Engineer of the Waldo & Tam- 
pa R.R., Florida, has received instructions to proceed 
immediately to finish the grading, preparatory to lay- 
ing the iron. Arrangements for obtaining the iron have 
been completed. Work will be commenced at once and 
the road will probably be finished to Ocala within three 
months. This railroad connects with the West Indies 
& Florida Transit R. R., at Waldo, Florida, and will 
be about 150 miles long. The division from Waldo to 
Ocala is 42 miles long. 

Borings for supplying water to the city of Jackson- 
ville are being made under contract in charge of R. H. 
Ellis, Architect. Not a hundred years ago it was the 
practice of the medical fraternity to bore a man full 
of holes when any symptoms of disorder appeared, and 
thus furnish an outlet for the superabundant blood 
which it was supposed was ready to burst out all over 
him, and thus essay to make a man strong and well by 
first making him weak. In the same way now-a-days, 
when a city government is first attacked by the wzfer 
works endemic there is always some wise-acre who con- 
ceives to remedy the disorder by boring the inoffensive 
earth fullof holes. It is a curious psychological fact 
that when even the subject of water supply is broached 
the pseudo-scientist instantly imagines the whole neigh- 
borhood to be underlaid with rushing subterranean tor- 
rents and the devoted city is suspended by a thin crust 
over an unfathomable abyss, held on the ragged edge, 
as it were, until these symptoms abate, and the regular 
practitioner is called in to stop the boring and take ad- 
equate means for effecting a cure in a peeeats 


manner. * 
; pate Se 
AMERICAN INSTITUTE OF MINING ENGI- 
NEERS. 


ANNOUNCEMENT OF THE OCTOBER MEETING. 


The following outline of the meeting to be held in 
Northern New York has been sent to the Secretary by 
Mr. Cyrus Butler, Chairman of the Local Committee of 
Arrangements : 

The first session for the reading and discussion of 
papers will be held at Ticonderoga on Tuesday evening, 
October 15th. It is desirable that members should ar- 
rive at noon on Tuesday, on the train leaving Albany 
at 7 o'clock A. M. Excursions will be made to the 
Graphite and Iron Works, also to the Fort and Falls, 
during the afternoon. 

Wednesday will be devoted to a sail around Lake 
George and to an evening session at Port Henry. On 
Thursday the Mines and Furnaces of Moriah and Port 
Henry will be visited. On Friday there will be an ex- 
cursion to Ausable Chasm and to the Horse-shoe-Nail 
Works of Keeseville. 

The arrangements with the railroad companies as to 
fares, &c., are not yet completed. Members expecting 
to attend the meeting will please notify the Secretary 
promptly that provision may be made for their accom- 
modation, and that later information concerning rail- 
road rates, &c., may be sent them. 

It is earnestly desired that members will give early no- 
tice ts the Secretary of their intentlon to read papers at 
this meeting. A number of interesting papers has al- 
ready been announced. 

The extremely interesting character of the mineral 
deposits in the Lake Champlain region ard the exten- 
sive iron and graphite industries which have been de- 
veloped there will ensure for the projected meeting, it 
is believed. a large attendance of members. The beau- 
ty of the scenery of Lake George and Lake Champlain 
at this season will render the meeting additionally at- 
tractive, and it is expected that there will be a large at- 
tendance of ladies. 

Tuomas M. Drown, Secretary. 
Lafayette College, Easton, Pa., Sept. 26, 1878. 





GENERAL INTELLIGENCE. 





kar We solicit and are always pleased to th in these 
columns any items of interest that may be furnis. us. 
PERSONAL. 


JouHN GRIFFITH, civil engineer and geologist, of Eng- 
land, is dead. 


JoHN PENN, the eminent mechanical engineer of 
London, Eng’, is dead. 


Capt. Jas. B. Eaps has declined the invitation of the 
Emperor of Brazil, to go to South America. 


J.S. ANDERson, C. E., Chief Engineer Levee Commis- 
sion from Greenville, Miss., was in Chicago last week, but 
left for Keokuk, Ia. His wife accompanied him. 


We learn from Sedalia, Mo., that the absence of Pay- 
master MERRILL, of the Missouri, Kansas & Texas 
Railroad, is still unaccounted for up to September 26. 


Mr. W. R. CrAMPTON has been inted Division, 
Freight, and Passenger Agent of the Burling- 





ton & Quincy Railroad at Quincy, Ill., in 
MILEs, deceased. 


Mr. Grorce W. LILty, for many years Assistant 
General Freight Agent of the Missouri, Kansas & Tex- 


eral Freight Agent. 


W.S. Morton C. E., of Port Eads is now in the em- 
ploy of the Government at Rock Island; Mr. E. L. 
CORTHELL is with his family in Providence, R. I., and 
Max Scumipt C. E., is at Bellevue, Lowa. 


In reply to a correspondent, F.C. W., South Fram- 
fogham. respecting Major HARDEE, we would say that 
Major HARDEE had a mild attack of yellow fever but 
was reported in the Chicago papers of last week as con- 
valescent and out of danger. 


E. C. Rosserer, has again been appointed inspector 
of the coal mines in Henry county, Ill. There are fitty 
mines in the county, employing seventy-five men, and 
producing more than two hundred thousand tons of 
coal annually. 


We learn that Mr. J. FRANcIs LE BARON, of Boston, 
for many years Chief Engineer of the Fitchburg R. R.., 
has accepted a similar position on the St John’s & In- 
dian River R. R., Florida, and is now engaged in its 
construction, with his headquarters at Titusville. 


Capt. S. M. RoupBINs, civil engineer and superintend- 
ent of the government works at the National cemetery, 
Baton Rouge, La., died of yellow fever Septembor 25th. 
That brave gentlemen, universally esteemed by all, re- 
mained there, despite the advice of his friends, who 
urged him to absent himself during the epidemic. His 
loss is much deplored in the community by all who 
knew him. 


Mr. W. C. VAN Horn has been appointed General 
Superintendent of the Chicago & Alton Railroad. A 
better man for his responsable position could not well 
have been selected. He graduated on the Chicago & 
Alton Railroad, on which he was employed for many 
years. He left this road to accept the position of Gen- 
eral Superintendent of the St. Louis, Kansas City & 
Northern, and during the last two years he has been 
General Manager of the Minnesota Southern Railroad. 
In all this position he has shown great ability, and has 
achieved quite a reputation as a successful railroad man. 


ProF. DAVID M. GREENE, for the past four years 
Deputy State Engineer of New York State, has been 
appointed to the office of Director of the Renszller 
Polytechnic Institute, Troy, N. Y. Referring to the 
appointment, the Morning Whig of that city says: 

**It was deemed essential that the person chosen as 
Director, should be one who, by his broad culture, his 
intelligence, his proficiency in science, and his capabili- 
ties as an instructor, would command the confidence of 
the faculty, the good will of the alumni, and the respect 
and obedience of the students. Prof. Greene was gradu- 
ated at the Institute in 1351, and for four years there- 
after was engaged in the practice of his profession as 
a civil engineer in connection with railroads, land sur- 
veying and other cognate work. From 1855 to 1856 
he was instructor in geodesy at the Institute, and from 
1856 to 1861, occupied at the same school, the chair of 
Professor of geodesy, road engineering and topographi- 
cal drawing. During this apprenticeship his capacity 
for teaching was developed and matured, 

“*The war of the rebellion found him thus engaged, 
but its reqnirements demanded his services, and he ac- 
cepted a commission as engineer in the United States 


navy, and was detailed as a professor at the Naval | 


academy at Annapolis, in the government service. 
While occupying this position he not only acquitted 
himself to the satisfaction of his superiors, but on his 
recommendation a large number of the graduates of the 
institute—young men who had but lately left there alma 
mater—found places as assitant engineers in the navy. 
or as instructors in the school at Annapolis. He also 
served on various commissions to which he was ap- 
pointed by the government. Resigning his position in 
the navy in 1369, he returned to Troy and resumed his 
professional practice. He was subsequently appointed 
deputy state engineer, which position he held for four 
years. During two or three years of that period, he 
had the charge of examining and reporting upon the 
various devices for navigating the canals in vessels 
moved by steam power, which were presented to the 
state for inspection, and for the most practical of which 
a large ium was offered by the state government. 
When the board of school commissioners of Troy 
was remodelled a few years ago, he was one of the 
members of the board under the new Jaw, and at the 
present time is the engineer of the board of water com- 
missioners of this city. We congratulate our home 
school, whose reputation is world-wide, on the appoint- 
ment thus made, and we shall eagerly look for the main- 
tenance in the future, of the high character that it has 
borne in the past, among the great seminaries of techni- 
cal science.” 


GAS AND WATER. 
The electric light is the light of the future. 


Machines for making fas from resin are being placed 
in many of the large buildings of Milwaukee. 


Letting No. 230, St. Louis, Mo., for water pipe sup- 
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place of R.| plies was awarded to P. J. Clifford, David Clifford and 


| M. W. Quan, for $10,922.50. 


| 
| 
| 


Mayor Black, City Engineer Hilbert, and Edwin 


| Reynolds, Superintendent of E. P. Allis’ machine works, 
as Railroad, has been promoted to the position of Gen- 


all of Milwaukee, will visit Eastern cities this week to 
note recent improvements in pumping engines for wa- 
ter works, of which it is proposed that Milwaukee shall 
receive the benefit. 


Messrs. Thompson, Epping, & Carpenter, of the 
Keystone Steam Pump Works, $82 Penn avenue, Pitts- 


| burgh, have just completed two very large Pumps for 





the new water works of Butler, Pa. They are each 20 
inch steam cylinder, to inch water cylinder, and 36 inch 
stroke, with 7 feet fly-wheels, and weigh over 9 tons 
each, and have a united capacity of go,000 gallons per 
hour, and are the heaviest Pumps for the size ever built 
in this city. The elevation of the reservoir to which 
the water is to be raised is 325 feet, length of discharge 
pipe, one mile. These pumps are lined with brass, 
which, by a new device, can be instantly turned as it be- 
comes worn on the bottom. 


Water costs nearly as much as bread in San Francis- 
co. California is poorly supplied with this necessity, 
and the people are sinking artesian wells to obtain it in 
abundance and of good quality. One sunk near Tip- 
ton, in the San Joaquin valley, lately, drew the farmers 
for many miles around to see the fiood it poured upon 
the parched plants. At Alameda, a well sunk two 
hundred and fifty feet yielded plenty of the purest wa- 
ter. It is supposed that by boring deep enough water 
sufficient for the irrigation of the whole state can be 
reached under the clays, and that Oakland and San 
Francisco can fill immense reservoirs ample for the 
wants of millions, at no great expense. 





STREETS, DRAINAGE, etc 


Oliver street, Baltimore is to be improved $30,000 
worth. 


Dubuque, Iowa has over thirty miles of graded, 
curbed and macadamized streets. 


Geo. Prendergast, St. Louis, Mo., last week was 
awarded sewer contracts Nos. 225 and 228 amounting 
to $18,230. 


Lancaster, Penn., is to build a sewer, and has con- 
tracted, at 45 cents per cubic yard, for earth excavation 
and $2.50 for rock excavation, including the removal 
of surplus material. 


The Board of Health, of Buffalo, has recomended the 
construction of a “big sewer ” in the north east portion 
of the city, as an actual necessity for the drainage of 
that territory. The City Engineer does not approve. 


The London Whitehall Review, in alluding to the 
fact that out of some 800 people who were suddenly 
submerged by the sinking of the Princess Alice in the 
Thames recently, not a dozen should have saved their 
lives by swimming, claims than the “ six hundred odd 
souls who perished were poisonod. ‘The entire sewer- 
age of the metropolis is discharged into the river at 
Banking Creek in a raw condition, converting, thereby, 
the stream into a common sewer. Now, the immediate 
effect of plunging a human being into sewerage is stupe- 
faction and asphyxia, 


A CHILD IN A SEWER. 


A couple of children playing at the corner of Pine 
and Kearney streets, yesterday, heard proceeding from 
the sewer opening a faint and evidently much exhausted 
voice calling for help. Some one, apparently a child, 
had evidently fallen down the trap and was in immedi- 
ate danger of suffocation. The news was soon com- 
municated to the passers by, and in a few moments 
tools were brought and the pavement was being rapidly 
torn up. Ina short timea dense and excited crowd 
had congregated, and the sand and stones flew ina 
perfect shower. Noone held back. Kid gloved dan- 
dies took their places beside sturdy draymen. As fast 
as One man came up exhausted another promptly stepped 
into his place. 

Gen. McComb’s well-known form could be seen in 
the midst of the workers while Auditor Maynard des- 
perately tore up the compact soil with his bare fingers. 
At intervals the faint voice from the sewer could be 
heard, gasping: “ Help! Hurry up!” and the like. Col. 
Barnes came by, shouting some encouraging words 
down the hideous opening, and flinging aside his coat 
seized a just relinquished pick. y his side, with 
clenched teeth and dripping brow, his enemy of the 
day before, Frank Pixley, wotked a heavy crowbar. 

At this juncture the scene was rendered more intense 
by the appearance of a poor woman from a neighbor- 
ing alley. She had just missed her little boy, and, with 
the intuition of maternity, guessed it was her Johnny 
who was slowly smothering down in that frightful hole. 
With terrified shrieks she alternately wrung her hands 
and covered her face with her apron. The sight of the 
poor crushed creature brought tears into the eyes of 
many stalwart men present. 

*“Would they be too late?” was the whisper that 
passed from one pale by-stander to another. Jasper Mc- 
Donald fell out of the ranks of the diggers and lay upon 
the sidewalk, utterly worn out, and Barton Hill, the 
actor, stepped into his place. Mayor Bryant threw his 
official dignity to the winds, and, though equipped with 
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nothing but a piece of tin can, did good service. The Capt. D. W. Wellman of ‘the U.S. Engineer Corps, 
brokers coming up from the just closed board, pitched | with a large force of assistants, is engaged in the survey 
in with awill, Sancy Austin came near being sub- | of the Missouri River. The party occupy two barges, 
merged by the caving earth as the pit deepened, and | about 60 feet in length each; these float down the 
Turnbull in a few minutes looked as though he had | stream and furnish quarters for the surveying party. 
been resurrected by the last trump. There are about 75 in the company, mostly all of whom 
In just twenty-two minutes from the first alarm the | are young men, and graduates of Civil Engineering 
sewer level was reached. The last spadeful of earth | schools. The hydrographical party is under the super- 
was thrown aside by Mr. Scott, of Wells & Fargo, | vision of Mr. Vance; that of triangulations is superin- 
when, amid the deafening cheers of the immense crowd, | tended by Mr. M. Gregory, while Capt. Wellman has 
the little prisoner emerged, dripping and almost dead, | the general oversight of the whole work. The party 
from his critical position, It was a parrot that had left | were at Kansas City last week. 
its perch in front of a neighboring bird store, and had 
fallen down the trap,—San Francisco News Letter. 






























































RAILROADS. 


The Detroit & Milwaukee R. R. is now owned by 
the Great Western of Canada. 


The Grand Trunk railroad will not pay any more 
commissions on tickets east of Chicago 





BRIDGES 
According to the figures of the Omaha Bee the Union 
Pacific R. R. bridge across the Missouri River at that 
point levies toll to the amount of $3 500 per day, of 


which it claims that Omaha pays one-fourth. The contractors for the Manchester and Keene rail- 


road, N. H., expect to have that road in running order 


John T. Stokes, County Engineer and Superintend- 
by Dec. 1. 


ent of roads for the County of York, Ont., estimates 
the necessaty repairs of bridges washed out or damaged 
by the floods of August 5th and September 13th to 
cost $30,000. The County Council are still receiving 
communications requesting repairs of bridges, culverts 
and roads damaged by freshets. Mr. Stokes has lots 
of business on hand for some time to come. 


Windsor, Ont., on the 21st ult., voted by a large ma- 
jority a bonus of $25,000 to the Nipissing Railway Ex- 
tension project. 


A special train, consisting of a drawing-room car and 
a locomotive, on the 22nd Sept., ran from Syracuse to 


Binghamton, N. Y., distance 80 miles, in 8314 minutes. 
The bridge transfer project having failed the pontoon me “ an 3% 


enterprise has again come buoyantly to the surface, at 
Dubuque, Iowa, A circular has been issued by the 
Pontoon Bridge Company in which a statement of facts 
are made and reasons are given for the construction of 
this wagon, horse and foot crossing of the river. 


Messrs. Huston & Co., contractors for the Cincinnati 
Southern R. R. are pushing the work on that road as 
rapidly as possible. They willnot await the decision 
of pending legal questions. 


In Great Britain for the year 1877, reports show that 
one railroad passenger out of 4 377,727 was killed, and 
in 1876 one out of 3.872.570, while in New York the re- 
port of the State Engineer shows that in 1877 the aver- 
age number of passengers carried for each one killed 
was 5,216,820.— Baltimore Sun. 


ANCIENT ROADS.—A recent traveller in Palestine 
was astonished by the number and preservation of 
roads built in the Roman era. They were laid out on 
all main routes, and were constructed so perfectly that 
in many sections they endure do-day as well as if finish- 
ed not long ago. The country of Palestine was one of 
the most difficult sort to carry a system of ‘roadways 
over, and yet its obstacles were surmounted with the 
least possible expenditure of labor. Every route was 
curbed on each side by lines of stones projecting from 
one to two feet above the surface of the soil. Between 
these boundaries the avenue was paved. Streams were 
crossed by bridges, whose style remains preserved aloné 
in those of Italy to the present hour — as, for example, 
those of Venice. Valleys were traversed by viaducts ; 
and causeways carried the line up or down mountain 
sides, either by piers of masonry or in channels suf- 
ficiently wide cut-out of living rock. Often zigzags and 
steps were resorted to in climbing steep ascents. When- 
ever the street passed over solid rock the wear of the 
chariots ‘wheels in course of time made ruts, which re- 
main to-day, as plain and deep as when the last cart 
passed over. 


The survey for the contemplated Profile & Franconia 
Notch Narrow-gauge Railroad is in progress and will 
soon be completed. The grade from Bethlehem station 
to Echo Lake is ascertained to be 760 feet, the highest 
grade being on the last three miless approaching Echo 
Lake, which is a maximum of 116 feet to the mile. 


The branch of the Chicago, Rock Island & Pacific 
Road, from Avoca to Harlan, lowa, is now an assured 
fect, the people having accepted the proposal of the 


other branch, from Atlantic to Audubon county, is_be- 
ing pushed vigorously. Four miles of track are laid, 
and will be kept close on the heels of the graders. The 
route is along the Botna River through a magnificent 
country. 


New Yorkers still groan under the nuisance of the 
noise caused by the elevated railroad trains, the efforts 
to deaden the din having thus far met with but indiffer- 
ent success. The latest experiment has beef made over 
that portion of the road between Twentieth and Twen- 
ty-second streets. The road-bed has been taken up 
and between the cross-ties, under the rails, have been 
placed blocks of wood that fill up all the open spaces 
Upon these blocks of wood a thin strip of oak is laid 
and upon this a piece of leather, upon the leather a strip 
of lead and upon the lead a strip of rubber, Over all 
is placed a flat iron rail about six inches broad. Bolts 
of iron hold the bands together. The rails are wedged 
together instead of being placed end to end as before: 
arrangement has resulted in a very perceptible lessening 
of the noise. 


RIVERS, HARBOBS, Etc. 
The examination of the Clearwater river, Idaho, 
from Mount Idaho, Lewiston, will be made during the 
present month. 


Height of Willamette river above low water at Port- 
land, Oregon: Noon, Sept. 12, 1876, 334 feet ; noon, 
Sept. 12, 1877, 4% feet; noon, Sept. 12, 1878, 3 
feet. 


The U.S. dredge has completed a channel 600 feet 
long, 70 feet wide and 1g feet deep, through St. Helens 
bar ore; It will be widened to 100 feet and completed 
about the 2oth inst. 


The work of excavating rock from the channel of the 
Snake river at Pine Tree rapids is rapidly progressing, 
1,300 cubic yards in all will be removed from Snake 
river this season. 


The general impression that the British railway 


not altogether correct. Some of our trains make time 


The U.S. snag boat is now at work between Albany 
and Salem, Oregon, removing snags from the channel 
where necessary; the work of rock excavation at Bissell’s 
and Dove's rocks is progressing very well. 


point, not along the whole line. The morning train on 
distance, 89 miles, in 1 hour 54 minutes, with one stop, 


The revenue cutter Corwin returned to Astoria Mon- 
day night after a cruise of a week. The light stations 
at Cape Blanco, Cape Foulweather and Shoalwater Bay 
were inspected and found to be in good condition. 


t th © miles an hour, which we often . 
A new boiler for the fog-signal at Cape Flattery has rapdransadiyy 255. 15504 S st gypsies 


just been completed, and will be shipped by way of 
Port Townsend; the old boiler is leaking very 
badly, and cannot be repaired so as to be rendered per- 


fectly safe. no doubt, before many years.—WV. 2. Times. 


The survey of the mouth of the Columbia is progress- 
ing ; the south channel and most of the inside work is 
completed. Much delay has arisen from smoke, which 
prevents the shore signals from being seen. The sur- 
vey will probably be completed before the close of the 
month. 


The examinations and surveys ordered by the act of 
congress of June 18, 1878, at Cape Foulweather, Alsea 
river ard bay, Coos bay, Coquille river and Port Or- 
ford have all been completed. and the various parties 
engaged on these works have returned to Portland. 
Charts and reports are being prepared, and will be for- 


53-26; miles 


when it convenes. 


Company. The contract for building it has been let, ; 
and the grading is to be finished December 1. The: 


trains run nuch faster than any trains in this country is 
fully equal to them, though generally from point to 
the Pennsylvania road from Philadelphia here does the 


and returns 1 hour 48 minutes, with two stops—a rate 
of nearly 50 miles an hour one way and of over 50 miles 
the other. This exceeds the speed of the famous 
Queen’s mail between London and Holyhead, on which 
so many Amenicans have travelled. The run there is 


but never for long distances, One would naturally 
suppose that, in so rapid a land as this, the railway 
trains would be by all odds the fastest in the world. 
They are improving steadily, and will be the fastest, 


From the July sheet of the ‘‘ Performance of Engines 
and Cost per Mile Run” of the Louisville & Nashville 
and South and North Alabama Railroads, the grand to- 
tal of all divisions shows 318,453 miles run, of which 
315,730 was mileage of coal burners, and 2,723 that of 
wood burners. The nuinber of engines in service were 
151; average mileage of each engine, (allowing six 
miles per hour to switching engines,) was 2,109; total 
running expenses per mile was $15,04; repairs, cost 
per mile, $4.42; pounds of coal burned per mile run 
run to each point of oil 14.47. The 
average cost of wood per cord was $2.52, and of coal 
warded to Washington in time to be laid before congress | pet bushel 9.24 cents. Of the running expenses, 
$5.85 were for engineers’ and firemens’ wages; .66 









October 3, 1878. 





expense ; .43 oil and waste; .73 water supply; 6.39 fuel 
(including cost of wood used in firing,) total $15.04. F. 
de Funiak is the Chief Engineer and Superintendent 
of machinery of all the divisions of this great railway. 


The Bismarck (Dakota) 77ibune of August 28, pub- 
lishes the following information, which it says it had 
just obtained from President Wright of the Northern 

acific Railroad, who at that time was at Bismarck: 
“ The contract for the extension of the Northern Paci- 
fic, two hundred miles west of Bismarck, will be let 
within ten days, and the work of getting out ties, bridge 
timber, etc., will immediately commence. The tics, 
timber and iron will be forwarded during the fall and 
winter, and crossed on the ice, together with the neces- 
sary rolling stock. It has not yet been determined 
whether grading will be commenced this fall, but it 
probably will be, the object being to put the Yellow. 
stone division in running order in time for fall Montana 
business. Engineers are now at work locating the line 
from Minneapolis and Sauk Rapids, and grading on 
this line will commence within ten days. That section 
may be completed yet this fall. It surely will be early 
next spring. The lands west of the Missouri will be 
put on the market as fast as sections of ten miles of 
road is completed, the object being to realize funds for 
construction from sales of land. Five townships west 
of the Missouri, three on the Missouri, and two up the 
Heart river will be surveyed this fall—in fact work on 
the survey has already commenced. The importance of 
this work to Bismarck can scarcely be realized. Things 
will just boom here another season. One word more. 
The extension of the Northern Pacific also involves a 
line of road to the Black Hills. The Union Pacific will 
surely meet it by building a line to the Hills, which 
may be anticipated by the Northern Pacific, by extend- 
ing their line to the Hills as well as to the Yellow-stone 
next season. The Chicago and Northwestern will also 
be forced to extend its road from Lake Kampeska to 
Bismarck, for ‘they will seek to divide at this point the 
trade of the great Northwest. It’s business now, 
surely. 





MINING. 


The Missouri Zinc Furnace Company in South St- 
Louis, is said to have the two largest furnaces in the 
world, having 160 retorts each. Another furnace of 
even greater capacity will soon be completed. 


Mr. John Cilley, the able assistant of the late Henry 
Meiggs in his railroad operations in Chili and Peru, is 
now in New York for the purpose of sending new ma- 
chinery to Peru to work the Cerro di Pasco mines. 
These are the mines which Meiggs undertook to de- 
velop under a contract with the Peruvian government. 
Mr. Cilley denies the report that Meiggs died bankrupt, 
but says that political and commercial changes have re- 
stored the weakened credit of Meiggs’s estate, and his 
heirs have a large amount of property. Peru is already 
recovering from the hard times which have depressed 
her commercial activity for a few years, and will take 
up again the development which Mr. Meiggs did so 
much to stimulate. 





MISCELLANEOUS. 


Tampa and Ft. Meade, Florida, are soon to be con- 
nected by telegraph. 


The new Mormon temple in Salt Lake now being 
built of granite, will cost $5,000,000. 


A ten thousand dollar church will be erected by the 
Catholics of McGregor, Iowa, in the place of the one 
destroyed by fire lately. 


Living coral, which were not before known to exist 
on our sea coast, have lately been dredged up from 
thirty fathoms of water off Martha’s Vineyard. 


Mr. Chas. Baillargé, City Engineer of Quebec, is also 
Engineer and Architect of the new extension of Durham 
Terrace, to be known as Dufferin Terrace. Tenders 
for portions of the work, amounting to about $13,000, 
have already been invited. To complete what are to 
be known as the Dufferin improvements, the City of 
Quebec has voted $40,000. 


The following proposals for carrying on the works 
of improvement at League Island Navy Yard, in charge 
of Gen. F. A. Stratton, Civil Engineer, U. S. N., were 
opened at that place Sept. roth, 1878: Dredging in 
the Delaware River at Island Navy Yard,— 
36,000 cubic yards. American Dredging Co., Philadel- 
phia, ro cts. per cubic yard; F. C. Cotton, Philadel- 
phia, 12% cts. per cubic yard. The contract was 
awarded to the lowest bidder. 


Negotiations for extensive improvements on Fort 
George Island (near St. John’s Bar) Jacksonville, 
Florida, have been in progress for several months, and 
recently have resulted in the transfer of a controlling 
interest in this oe to J. C. Sidney, Esq., of Phila- 
delphia. Mr. Sidney is a prominent engineer, who has 
gained a high reputation for success in building up Long 
Branch, Cape May and Narragansett Pier, and other 
fashionable summer resorts in the north. Mr. Sidney 
and those whom he represents, propose to make an out- 
lay of $150,000. The. visland is to be made a 
park, the grounds ha: ly graded. and seaside cot- 
tages, of tasteful architecture, will be built, besides ex- 


watching and cleaning; .98 supervision and general | tensive hotel accommodations. 
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gineers of the U. 8. Army, and his able co-editor of | suggested for the lower Mississippi. This scheme 


In answer to a correspondent who is at present 
filling an office in the East at $100 per month. but 
who wants to “change to the West,” we would say 
that he is “too well fixed ” at present to receive the 
Jeast encouragement or assistance from us. It is 


the “outs” we are interested in aiding. 





We are pleased to be able to publish so soon the 


valuable communication which appears this week, 


over the signature of “ Civil Engineer,” and which 


covers not only the plan we had been revolving in 


our own mind, respecting the subject upon which 
it treats, but is even more comprehensive. It was 


for the purpose of getting a closer view of the 
wants of the profession, that we solicited the 
opinions of correspondents, and we have no doubt 
in a short time we will be able to organize a system 
of communication between engineers and the em- 
ployers of their labor, that will be at once economi- 
cal, effective, and satisfactory to all parties inter- 
ested. 





As stated by “ Civil Engineer,” there is a grow- 
ing demand for the services of engineers. There 
is now a large amount of railroad building in pro- 
gress in the Western States, and in conversation 
with men here, who are competent to give an intel- 
ligent opinion, we learn that there will be a great 
many miles of railroad built west of the Mississippi 
River, within the next few years, for the location 
and construction of which engineers will be needed, 
and must be had. We are continually on the look- 
out for information of all new uudertakings, and as 
our facilities increase, so will our readers reap the 
benefit of their patronage of our enterprise. It is 
also reasonable to suppose that with the abatement 
of the fever in the south, immediate investigation 
as to the relation between the fever and the sani- 
tary condition of the infected districts will be in- 
augurated, and we cannot but think that the engi- 
neer will have as large a demand for his talent as 
the medical commissioner, in solving the problem 


of how to overcome the fearful scourge of one of 


the fairest portions of our country, and reduce to a 
minimum the. evils that are now so seriously 
threatening its very existence as an organized so- 
ciety. Again, the rapid growth of our northern 
cities is obliging the construction of water works, 
which, on account of the cheapness with which 
they can be built, and the evidence everywhere 
given, of their profitableness and popularity when 


built, are rapidly increasing in number. Other | 


public improvements must also follow as a matter 
of necessity. Are our engineers, individually, alive 
to the opportunities, and will they be prepared for 
whatever demands upon them professionally, may 
be made? 


THE MISSISSIPPI RIVER PROBLEM. 





With 22 feet of water from New Orleans to the 
Gulf, it might have been expected that the next 
great question would be the regulation and control 
of the channel from St. Louis to New Orleans. And 


the Report on the Physics and Hydraulics of the 
Mississippi River. It is perhaps too early for a 
mere looker-on to come to definite conclusions, but 
we have been to some pains to give our readers a 
short statement of the present condition of the 
engineering discussion going on, and shall venture 
to add some comments of our own. No man can 
grasp this subject, even superficially, who has not 
read what has become quite a lengthy list of litera- 
ture upon it, and who has not at least seen the 
lower valley of the Mississippi. As a list of promi- 
nent documents to be read, we may mention what, 
with all faults that may or may not be discovered 
in it, will ever remain a classic work on the sub- 


ject, the “Report” already mentioned; then the 


Report of the “ Levee Commission ” so called, Ex- 
Doc. 127, H. R., 43d Congress, 2d Session; also 
printed in the Report of the Chief of Engineers 
for 1875. The review of this last by Capt. Eads, 
in No. 11 of the Scientific American Supplements, 
and a rejoinder by Gen. Abbott, in No. 14; Capt. 
Eads’ article in September Van Nostrand’s Engi- 
neering Magazine, and— whatever will come next. 
We might have mentioned sundry memorials and 
interviews of one Capt. John Cowdon, which have 
received varied attention from our contemporaries 
of the daily press, but this is an enumeration of 
serious articles on the subject matter; these having 
been read, however, the last named list may be 
gleaned over as a relaxation. 

We have said that the two questions of improv- 
ing the navigable channel from St. Louis to New 
Orleans, and that of protecting the alluvial lands 
of the Mississippi valley from floods, are two dis- 
tinct questions. Unfortunately, for lucidity of pre- 
sentation, they are not always so treated. But we 
propose to do so, rigidly in this article. Taking, 
then, the first of these subjects — the improvement 
of the navigable channel, we cannot imagine, that 
if set to work, there would be any glaring differ- 
ence in the mode of procedure adopted by any 
school of engineers, or any able chief engineer. 
They all would agree that plenty of water is need- 
ed, and that it should flow in a regular and uni- 
form channel. We think they would all favor the 
cutting off of outlets that abstract from the low- 
water volume of the river, the narrowing of wide 
places, the closure of side channels around islands; 
the fixing of banks where the water is of reason- 
able depth. And yet the Levee Commission of 
1875 has been accused of arguing for the diversion 
of part of the volume of the river for the purpose 
of improving its navigation, and Mr. Cowdon actu- 
ally does it. But we do not so read the report of 
the Commission, and our readers will get a good 
touchstone in the analysis of the Mississippi River 
articles and reports, if they will bear in mind that 
high water volumes and low water volumes demand 
and should receive separate treatment. If we are 
rightly informed, there is a Commission of U. 8. 
engineers, under the presidency of Gen. J. G. Bar- 
nard of the corps, now at work on the question of 


for the prevention of floods is unique, and could 
not be suggested for any river but the Mississippi, 
or one similar to it if there is one, which flows be- 
tween banks that are higher than the country back 
of them, and the sea back of that; and which per- 
sists in going a hundred or more miles to the sea, 
rather than a less distance, in cases only of five or 
six miles, to reach the same level. What idea so 
pretty, therefore, as to merely let the flood waters 
escape on one side or both, over waste-weirs, and 
thus keep the flood-line down. But it needs only 
the attempt to design one of these mighty waste- 
weirs, to discharge about half a million cubic feet 
per second, and an estimate for keeeping it in order, 
to convince any one that such a scheme is quite as 
untenable as that of the artificial reservoirs. We 
say “convince any one,” but should have excepted 

Mr. John Cowden, who calmly goes on memorial- 

izing Congress and mystifying interviewing report- 
ers with grand schemes for the production of 
“grand vacuums” by the discharge of millions of 
cubic feet per second over waste weirs into the 

| Gulf. But he does not tell us at the same time 
how his waste weirs are to be constructed, nor what 
would become of his cuts if they were permitted 
to be made without due control. These schemes 
are wild and without reason. 

Though the Commission do not recommend any 
diversions of this sort, but pronounce them imprac- 
ticable, Capt. Eads takes the Commission to task 
for calling them correct in theory. But here, if we 
mistake not, Capt. Eads commits the error of con- 
founding a treatment of flood water volumes with 
a supposed treatment of ordinary or of low water vol- 
umes. We find no evidence that any engineer does 
not accept as proven that the greater the quantity 
the less slope will suffice to produce the same velo- 
city. Only it must continue to flow in this quan- 
tity for a reasonable length of time; this is a law 

| that will apply to ordinary and to low water vol- 
| umes, but evidently will not apply to floods for 
the simple reason that they do not last long 
enough. 

There are two other great points of dispute be- 
tween Capt. Eads and the Chief of Engineers in so 
far as the main river is concerned (for we do not 
| intend to touch upon the jetty and bar question, 





| which is a matter by itself, and which is rapidly 
| being answered by facts. 

These two are the presence or absence of a sup- 
posed “blue clay, which resists the action of the 
water almost like marble,” and the question whether 
or no the amount of sediment eroded varies with 
the velocity. We fear that a house built on that 
clay can stand not much better than on the sand; 
| or else, indeed, it must be different from all the 
other clays that ever existed. And the profession 
| generally, it seems to us, would score one for Capt. 
| Eads on that question. But when itjcomes to the 
| relation of sediment to velocity, the complexity of 
the discussion becomes nigh overwhelming. Genl’s 
Humphrey and Abbott say that the quantity of 
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so it has proved to be. Indeed it may be surmised 
that the coming and many a subsequent Congress 
will be obliged to devote no small portion of its 
time and labors to this one subject. Closely allied 


improving the low water navigation of the Mis-| sediment in the Mississippi River per cubic foot re- 
sissippi and Missouri, and until they report, the | mains nearly the same, and erosion is therefore en- 
U. 8. Engineer Department has not treated the sub-| tirely independent of the velocity. Capt. Eads 
ject so far as we know. says they argue falsely, and the amount of sedi- 







with this question, and yet one substantially dis- 
tinct from it, is the consideration of the methods 
how the low lands along the Mississippi are to be 
protected from overflow by floods. The national 
importance of both these subjects it is not neces- 
sary now to consider; but from a purely engineer- 
ing point of view they stand out as prominently, 
indeed more prominently, than any questions that 
attract the attention of engineers to-day. 

No one can study or speak of the subjects named 
without reference to “a battle of the giants” that 
has been, and is being fought in their behalf. On 
the one side we have the indomitable and talented 
Capt. James B. Eads; on the other the chief of en- 





Passing to the problem of how to protect the 
alluvial lands from overflows during floods, we en- 
ter upon the subject that has been most treated. 

The Commission of 1875 say that artificial reser- 
voirs for the impounding of flood waters, or the 
diversion of tributaries, are as impracticable on the 
lower Mississippi as they have proved to be on all 
the other rivers where these plans have been hastily 
suggested. They are sound enough theoretically, 
but are readily shown fo be impracticable the mo- 
ment one passes to figures, estimates and plans. 
Another scheme of this same sort is that of waste- 
weirs, or storm-water overflows, to speak after the 
manner of sewerage engineers, which have been 


| ment carried by the Mississippi River varies in 
| proportion to the velocity of the river, and so does 
| the amount eroded. ENerneertne News, as the 
| leading authority in the land, and anxious to recon- 
| cile all differences, and make the united talents ot 
all these able gentlemen of service to their country, 
says to them: You are bothright. And to illustrate, 
we have but to assume a river of constant section, 
say 25,000 square feet. Now, if with 3 feet mean 
velocity, each cubic foot carry 600 grains of sedi- 
ment, we shall be carrying 25,000 x 3 x 600 grains 
= 45,000,000 grains per second, past a given point. 
And if at 4 feet per second, the quantity per cubic 
foot remains the same, we shall be carrying 25,000 
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X 4X 600 = 60,000,000 grains per second. That is 
to say, the quantity per cubic foot has remained 
the same, and yet the grains passing a given point 
per second have varied as the velocity. But really 
what has all this had to do with the question of 
erosion? We fear very little. Neither the observa- 
tion of grains of sediment in a cubic foot of free 
flowing river water, nor the calculation of total 
grains passing in tne river per second, seem to us 
to throw much light on this question. 

Of course, every one knows that sediment will 
deposit in pools and in slack water, and that there 
will always be a certain equilibrium between erosion 
and slope and quantity of water; but the laws fol- 
lowed by nature in these processes remain obscure 
and can only be stated in generalities. 


The Levee Commission of 1875, finding no re- 3 


source against floods but that of levees, or dykes, 
simply calculated at what height levees would have 
had to be to contain the greatest floods of which 
we have any records, that of 1858 being a standard 
one, and one that has been exceeded only in certain 
parts of the valley during the past 20 years. We 
say “simply calculated,” but do not wish to be 
understood as implying that the calculation neces- 
sary to determine these heights was a simple one. 
On the contrary, the demand only is a plain one; 
the work necessary to reach it is, however, one re- 
quiring all the skill, the science and the balance of 
judgment of a well educated and experienced hy- 
draulic engineer. If these calculations have been 
correctly made, we do not see how the conclusions 
arrived at by the Levee Commission can be changed, 
and we must accept their estimate of $46,000,000 
as the cost of reclaiming the alluvial lands of the 
Mississippi valley from overflow. 


PUMPS AT THE CHICAGO INTER-STATE 
EXPOSITION. 





(Continued from page 115.) 


Referring to the Vacuum pumps described in our 
last issue, it will be as well to give the names and 
addresses of the manufacturers. The McPherson 
pump is made by the McPherson Steam-Vacuum 
Pump Co., of Rockford, Illinois. The “ Nye” is 
manufactured in Chicago by Messrs. Nye and 
Palmer, of 75 West Washington street, and the 
Gary Pump is also a Chicago production made by 
the Gary & Jacobson Pump Co., 38 Clark street. 

At some distance from the tank, before described, 
we discovered the Wilbraham Rotary Piston Pump, 


the only one of its type on exhibition, and which is 


said to be an excellent pump, especially for drain- 
age purposes. It is constructed to run by pulleys, 
or with an engine attached to the same bed-plate. 

A cast-iron external case forms a chamber,—hav- 
ing a semicircular top, and contains a drum con- 
centric, the spindle of which passes through the 
cast-iron heads, and to one end of which the driv- 
ing pulley is keyed. Beneath the above drum two 
lower revolving drums are situated, with large 
openings cut out of their sides to allow free passage 
to the vanes, which are attached to the drum con- 
centric, in their revolutions. These two lower drums 
act as abutments alternately. All the drums are 
solid castings, turned, balanced and very accurately 
fitted. Gearing is placed on the drum spindles on 
the exterior of the chamber, designed solely to re- 
tain each drum in its proper position. The drum 
and its vanes, revolving at an equal velocity, dis- 
charges the water in a continuous and steady 
stream. 

With regard to capacity, this pump is stated to 
be capable of discharging, — when constructed for 
a 31¢-inch delivery, — at 50 revolutions, 25 gallons 
and at 300 revolutions 150 gallons per minute; 
while with an 8-inch pipe, at 50 revolutions it will 
deliver 125, and at 250 revolutions 625 gallons per 
minute; and it can be constructed for a duty of 40 
million gallons per day. 
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The pump altogether is very compact and strong- 
ly made, and the manufacturers, Messrs. Wilbra- 
ham Brothers of 2320 Frankford Road, Philadel- 
phia, were awarded the special medal of the Ameri- 
can Institute of New York. The Chicago agents 
are Messrs. Fraser and Chalmers, 189 to 145 Fulton 
street. 

DIRECT-ACTING STEAM PUMPS. 

The largest pump of this class, exhibited, is one 
constructed by the Crane Bros. Manufacturing Co., 
of this city, originally built for the ‘ Centennial ” 
at Philadelphia, and is consequently very elaborate 
in finish. This handsome machine was designed 


DIXON DIRECT-ACTING STEAM PUMP. 


for fire purposes only,—it is at the present doing 
duty in supplying the fountains and building gen- 
erally of the “ Chicago Exposition.” 

It is a “ Duplex Fire Engine Pump” of the fol- 
lowing dimensions: Diameter of steam cylinders, 
12 in.; diameter of water cylinders, 64g in.; length 
of stroke, 12 in.; capacity about 1200 gallons per 
minute. It is capable of forcing water to a great 
height, and being of the duplex form, it throws a 
steady and powerful stream without causing jar to 
the pipes. It is very compact in design; is fur- 
nished with a heavy balance wheel, the connecting 
rods to the cranks of which are forked, and pass 
on either side of the water cylinders, and it carries 
air chambers for both the suction and discharge. 
These pumps are made of several sizes, and of apy 
description of finish. It is impossible to judge of 
the working powers of the pump on view, as the 
duty required of it, in its present position, does not 
permit it to be seen to any advantage whatever; on 
the contrary, we should, ourselves, have preferred 
to have examined it “cold.” 

Dizon Direct-acting Steam Pump.—In this pump 





DIXON DIRECT-ACTING STEAM PUMP. 
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we find something 
entirely new in the 
valve arrange- 
ments, while in 
form it is similar 
to other kinds of 
single direct - act- 
ing steam pumps. 
It has the advan- 
tage of being ex- 
ceedingly simple 
in construction, so 
that any ordinary 
mechanic can ef- 
fect his own re- 
| pairs. 

= Fig. 1 is an out- 
= side elevation of 
this pump, — of 
the size known as 
No. 4. Access is 
given to the valves 
by hand plates on 
the side at “ No.” 
and “ 48,” and also directly over the upper valves; 
and in the pump, at work in the Exposition building, 
glass lights are fitted in the casting over the valves 
to show their action. 

Fig. 2 is a section of the Dixon Pump. The 
simplicity and accuracy of the steam valve are its 
specialties. The main piston may travel at any 
speed to within an eighth of an inch of the heads 
without liability of striking. The cut represents 
the position of the valve when the piston has nearly 
completed its stroke. The tappit arm 1, by contact 
with the collar 2 on the valve rod, has moved the 
valve so as to close the two main steam ports G G., 
which movement has 
opened the auxiliary 
port H, in the centre of 
the cylinder, through 
which a pressure of live 
steam is maintained on 
the piston until the con- 

inued movement of the 

valve in the same direc- 
tion has uncovered the 
port G,—in this case at 
the right. The central 
portion of the valve im- 
mediately over the cen- 
tre auxiliary port, has a 
steam passage through 
it from one side to the 
other. A trifle of lead 
on the valve allows the 
exhaust steam to escape 
out of G into the valve 
chamber, the result of which is, that the valve is 
instantly thrust along, to allow a full inlet of live 
steam through port G, on the left, upon the oppo- 
site side of the piston, and so on alternately. 
Steam is received at the top of the chest, between 
the packing rings of the valve, which is thus bal- 
anced perfectly. 

The opposite end of the valve rod is fitted with 
a small piston, working on an air cushion, which 
prevents all jar to the valve. 

This pump has given great satisfaction where 
used, both as to its economy in first cost, its capa- 
city and simplicity of construction. A large size 
supplied to the Michigan Central Railway, showed 
while working, a variation of only 8 Ibs. in the 
gauge on the discharge. It is manufactured by the 
Ottawa Iron Works Company, of Ferrysburg, Mich- 
igan. 

The Wells Patent, Direct-acting Steam Pump is 
well represented by two or three handsomely fin- 
ished machines. The'spgcial feature in this patent 
is the steam valve, which is what is called a balanc- 
ed slide, with positive movement. 
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The cut gives a 
clear representation 
of the elevation of 
this machine, from 
which also the work- 
ing ot the valves can 
be understood. The 
valve itself consists 
of two cylindrical 
parts working steam- 
tight, one within the 
other. The inner 
one is moved by the 
lever arrangement,— 
seen on the side, in 
the cut,—which is 
operated by the pis- 
ton: this inner valve Ub 
regulates the admis- G 
sion of steam into 
the exterior slide, the - 
movements of which == 
operate the ports of == 
the steam cylinder. 
The inner slide is 
worked by the pis- 
ton, the outer and main valve by the steam itself. 
This arrangement, simple in operation, allows of 
the starting or stopping of the pump at any point, 
in other words, entirely does away with the “ cen- 
tre.” 

This pump is manufactured by F. C. Wells, 116 
to 122 8. Clinton street, Chicago. 

This concludes our list of pumps at the Chicago 
Exposition. We miss the well known machines of 
the old-established steam pump manufacturers, but 
are yet happy in having been able to find some new 
features among the pumps exhibited. 





PARIS EXHIBITION. 





[From our Special Correspondent.] 


164 QUEEN VICTORIA ST., Lonpon E. C. 
September roth, 1878. 


Editor ENGINEERING News: 

Entering the Exhibition grounds by the Porte Tour- 
ville, and continuing our rambles through the French 
Departments, we enter the “ Annexe de la Galerie des 
Machines Francaises,” and find ourselves among a va- 
riety of machines for paper making and printing. A 
fine machine of the former description is exhibited by 
L. L. Huillier ; and Messrs. Talpin Fréres, of Rouen, 
have a wall-paper printing machine, worthy of inspec- 
tion. The machinery throughout this Annex is, for the 
most part, driven by separate small engines of the semi- 
portable and horizontal class, not possessing any fea- 
tures specially worthy of remark. On proceeding up 
the hall some interesting machinery is exhibited by 
Messrs. Brethon, of Tours, and Hauchin, of St. Denis. 
The latter firm exhibits a peculiar machine for breaking 
up clay, constructed much in the form of an ordinary 
edge runner, the wheels being replaced by spherically 
shaped frames which break up the clay as they are 
made to roll over it. There are likewise some ingeni- 
ous mills for grinding and other purposes, and Messrs. 
Joly, of Blois, among other machines exhibit a compact 
brick making machine, of the wire cutting description. 
Leaving these we find ourselves among the locomotives 
and carriages, which are, for the most part, exhibited 
by the French railway companies. The Midland Rail- 
way, of France, exhibits a locomotive of efiective ap- 
pearance, being painted black throughout. The cylin- 
ders are horizontal, and fitted behind the leading 
wheels in place of in front of, or over them as is invari- 
ably our practice. The trailing wheels are. the drivers, 
and are coupled with the central wheels. The eccen- 
tric straps are lined with white metal, and the whole of 
the motion is exposed to view, being outside the frames. 
The engine numbered 60, exhibited by the Northern of 
of France, has a more English appearance, being a four 
coupled bogie engine. The frames‘are double, and the 
cylinders are *‘ inside,” in fact if the pipes and rods had 
been arranged a little more compactly it would pass 
for an English engine. The engine numbered 31 ex- 






















heavy eight wheeled coupled engine, with inside cylin- 

























WELLS PATENT DIRECT-ACTING STEAM PUMP. 


hibited by the Eastern Railway of France, is in princi- 


ple similar to that of the Midland Railway ; the cylin- 


ders are inclined instead of being horizontal, and a con- 
siderable portion of the work is bright. 


The Paris & Orleans Railway exhibits a large engine 


on four axles, the four coupled drivers being arranged 
close together and being over 7 ft. in diameter. The 
wheel base is nearly 20 feet but side play is allowed on 


the leading and trailing axles. The boiler is covered 


throughout with polished brass which gives the engine 
2 very tawdry appearance by the side of its substantial 


looking and neatly painted confréres. The engine 
built for the same Railway company, by Messrs. Clapa- 
réde & Cie. is likewise lagged with brass from which it 
would appear that brass finds favor with the locomo- 
tive Superintendent of this line. This latter is a very 


ders and outside valve gear, and the trailing wheels are 
so close to their neighbors, that a sixpence can hardly 
be put between the flanges ; it would be rather interest- 
ing to see this engine running on a rough road. The 
engine exhibited by the Paris, Lyons, & Mediterranean 
Ry. Company, is neatly got up, and the finish of the 
motion of this engine comes more nearly up to that of 
our best home practice, the exhaust pipes and steam 
pipes are not straggling in every direction, as too fre- 
quently happens in French engines. Messrs. Cail & 
Cie. of Paris, exhibit what might be taken to be a con- 
tractor’s engine; it has a lot of brass work about it and 
is on the whole a rough production. In fact it may be 
said without showing any bias in favor of England, 
that none of the “ motion” comes up, as regards work- 
manship, to anywhere near that put into engines by 
our best firms such as Neilson, Dubbs, and Sharpe 
Stewart. There is one point about the French locomo- 
tives which is worthy of imitation, and that is, that in 
most cases they take every care not to allow the engine 
to overhang at the ends, which would seem to indicate 
that their railway men are fully alive to the distructive 
action of engines with overhanging ends. 

Mixed up with the engines will be found some neatly 
finished and well gotten up carriages, also exhibited for 
the most part, by the various railway companies; it is 
unfortunate that this finish does not stand, carriages on 
French railways generally having a most dull, depressing 
appearance. There are many points worthy of imita- 
tion in the French engines, and it must be admitted 
that the French are sometimes very happy in their ideas, 
but yet they are asa rule, exceedingly unfortunate in 
the manner of executing their conceptions. No English 
engineer would have his eccentric rods so short as 
those to be found on the engines exhibited in this de- 
partment, or give them two or three twists to get 
round corners. Want of mechanical design may be 
said to be one of the faults of French machinery. In- 
stead of designing engines in such a manner that a rod 
may be straight, they design anyhow and twist their rods 
to suit. Then again, sand boxes are no ornament when 























stuck on the top of a boiler, in fact what with domes 
and one thing and another it would seem as if the de- 
signers wished to imitate, as nearly as possible, spar- 
rows sitting in a line. Much of this might be stowed 
out of sight as is done with sand boxes on English 
engines. C. GRAHAM SMITH. 





BOOK NOTICE. 





BRIDGING THE MISSISSIPPI RIVER, BETWEEN ST. 
PAUL, AND ST. Louis. GOUVERNEUR K. WARREN, 
MAJOR OF ENGINEERS, AND Brvt. MAJ. GENL. U. 
S. ARMY, 1878. 

This report of Genl. Warren adds another to the 
many evidences of unceasing labor which this officer 
of engineers has given the country within the past 
dozen years. It contains a mass of facts and figures, in 
letter-press and in maps, relating to all the bridges on 
the Upper Mississippi, as also partial data relative to 
those on the Missouri and Ohio Rivers, of the past, 
present and future. The collection here presented can- 
not fail to be of increasing value, as time goes on. 

In reporting upon the proper location and construc- 
tion of these bridges, so as least to incommode naviga- 
tion, while subserving the uses of land transportation 
Gen. Warren had evidently a delicate and quasi-judicial 
task before him. But it must be gratifying in the 
extreme to find that the drift of events has attested 
to the validity of his recommendations of years ago— 
that bridges with spans of 500 feet and draw 
openings of 200 ft. (or double draws leaving 400 feet 
clear space) are either accomplished facts or structures 
which come within the range of ordinary constructive 
practice. 

It is fortunate indeed that the navigation interests of 
this country have at least U.S. Govt. officers to plead 
their cause against the inroads of land travel. The 
people engaged in navigation, from the very nature of 
their occupation, are unable to follow and be present at 
the successive steps of a legal or legislative controversy 
relating toa proposed encroachment on their rights, 
Seamen and river captains make but poor lobbyists. 
What is their united business, is the business of no one 
of them, and a powerful corporation, resident in one 
place, and bent on a single object, is generally too 
much for them. Indeed, the republican form of gov- 
ernment, and the Anglo-Saxon spirit of legislature 
brings this evil with it, that reforms of crying evils take 
the place of the prevention of injury to the public in- 
terests, in more cases than one. And it is thus, we 
think with regard to the great navigation interests of 
this country, both sea-board and inland, which have a 
hard battle, under existing circumstances, for their con- 
tinued existence and development. 

This report of General Warren, will be of standing 
utility, in the furtherance of navigation upon the great 
rivers of the west; a length of inland navigation un- 
rivalled in importance, we think in the whole world. 





THE PENNSYLVANIA RAILROAD.* 





It was in 1813 that the man who, more than any 
other, may claim the honor of being the father of the 
modern railroad system, commenced the construction of 
a locomotive. That man was George Stephenson, the 
English engineer. Born and reared in the mines of 
England, where railroads and engines were first used,— 
acquiring with difficulty the simple rudiments of an ed- 
ucation while working for his daily bread, he yet, at 
the age of twenty-six years, by the force of his indom- 
itable energy and wonderful mechanical ingenuity, if 
not genius, stepped to the first place among the practi- 


*The Pennsylvania Railroad: Its Origin, Construction, Con- 
dition, and Connections. Embracing Historical, Descriptive, 
and Statistical Notices of Cities, Towns, Villages, Stations, In- 
dustries, and Objects of Interest on its Various Lines in Penn- 
sylvania and New Jersey. By Wm. B. Sipes. Ilustrated with 

awings by Tnomas Moran, James Hamilton, F. B. Seheil, F. 
O. C. Darley, J. D. Woodward, G. Perkins, W. H. Gibson, and 
others, engraved by J. W. Lauderbach. Published by the Pas- 
senger Department. Philadelphia, 1875. Large 8vo., pages 251. 


+Previous to Stephenson’s success, others in England had, 
theoretically at least, devoted much attention to the subject of 
railroads to be o by steam. Dr. James Anderson, in a 
work entitled “ i in iculture,” i 
s the construction of ds by the side of the turn- 
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cal engineers of his country, and succeeded in placing 
upon the railroads of England locomotives which per- 
formed more than the most sanguine had hoped for, and 
established a new era in the world’s progress. Mr, 
Stephenson, after more than a year of labor, completed 
his first locomotive in 1814. It worked, but not well 
enough; and, with the experience gained, he built 
others,—the last always being better than those which 
had preceded it,—until he constructed the “* Rocket,” | 


the Mississippi river and its tributaries—was virtually 
closed to Americans, because a large portion of -it was 
held by a difierent nation, not then on very amicable 
terms with our Government. The opening of means of 
communication between the East and the West, there. 
fore, became a subject which interested not only indi. 
vicuals, but Stateand National governments, As early 
as 1791 a “Society for promoting the improvement of 
roads and inland riavigation” existed in Pennsylvania, 
and devoted much attention to the exploration of the 
various routes considered most feasible for connecting 
the Delaware with the waters of the Ohio and the lakes. 
From time to time examinations of the courses of the 
Schuylkill, the Delaware, the Susquehanna, the Juniata, 
and their tributaries, were made, under authority grant- 
ed by the general assembly of Pennsylvania, and reports 
submitted. Similar explorations were made by the 
States of New York, Maryland, Virginia and the Caro- 
linas. All these investigations had in view the construc- 
tion of water communications, by slack-water and 
canal,—the waters of the East and West to be connected 
by means of roads over the Allegheny mountains. As 
steam-power had not then been applied to locomotive 
purposes, these connecting roads were intended to be 
merely turn-pikes, and the desideratum to be reached 
was to find the shortest possible portage dividing the 
streams that could be utilized. 

Pennsylvania was the first State to commence these 
improvements. Albert Gallatin, then Secretary of the 
Treasury, in a report to the Senate of the United States, 
in 1807, says that “the Lancaster road, the first exten. 
sive turnpike that was completed in the United States, 
is the first link of the great western communication 
from Philadelphia. * * * The State of Pennsyl- 
vania has also incorporated two companies, in order to 
extend the road by two different routes as far as Pitts- 
burg, on the Ohio. * * * The southern route, fol- 
lowing the main post-road, passes by Bedford and Som- 
erset. The northern route passes by Huntingdon and 
Frankstown.” Both these roads were subsequently 
completed. Mr. Gallatin, in the same report, says that 
the State of New York had then a capital of one million 
eight hundred thousand dollars invested in completed 
turnpikes, and the construction of three thousand miles 
more was authorized in that Commonwealth. He also 
refers, in detail, to the explorations of water-course 
routes already noted, and recommends the General Gov- 
ernment to undertake the construction of four such 
routes between the East and West, estimating the ag- 
gregate expense at four millions eight hundred thous- 
and dollars, 

The United States Government never embarked in 
public improvements to any considerable extent, and 
what was done had to be done by individual and State 
enterprise. New York Jed the way by the construction 
CONEWAGO PRIDGE, P. R. R. of the great Erie canal, and was closely followed by 
Pennsylvania with her general sys- 
tem of internal improvements. In 
fact, the last-named State is fairly en- 
titled to precedence in the commence- 
ment of her canals, as the Union 
canal, connecting the Schuylkill with 
the Susquehanna, was incorporated 
in 14791, and completed in 1827. 
This was intended as a part of a 
system to run to the lakes, but the 
design was abaudoned. 

About this period, when the Amer- 
ican people were displaying such won- 
derful energy in opening up their ex. 
tended country, came the intelligence 
of the success of steampower on the 
railroads of England, and the inaug- 
uration of a new system of transpor- 
tation between the cities of Liverpool 
and Manchester. Previous to this, 
railroads similar to those in operation 
in the’mining districts of Great Britain 
had been built here. One of these 
was four miles in length, and ran 
from a granite quarry to the port of 
Neponset, in Massachusetts, and was 
called the Quincy Railroad. It was 
completed in 1827. The same year 
a more extensive one was completed 
at Mauch Chunk, Pennsylvania, con- 
necting a coal mine with the Lehigh 
river. It was, with its branches and 
sidings, thirteen miles long, and was 
operated by inclined planes and gravi- 
ty. During 1828 several railroads 
were commenced. Among them was 
_ that of the Delaware and Hudson 

Canal Company, at Honesdale, in 
Pennsylvania, to connect their mines 
with the canal, which road became 
famous as the first in America on which 
a locomotive was rmn. This locomo- 
tive was named the ‘Stourbridge 
= Lion,” and was tried on the road on 
= the 8th of August, 1829.. It was 
== found to be too heavy for the road 
way, was housed up, and finally taken 


which took the premium of five hundred pounds sterling 
offered by the Liverpool and Manchester Railroad 
Company for the best locomotive tested, under pre- 
scribed conditions on their road, in October, 1829. 

Up to 1825, the railroads constructed had been ex- 
clusively used for the transportation of coal and other 
heavy products, and were confined to private use only ; 
but about this time it was proposed to build them for 
purposes of general traffic and travel, and it was for this 
that the Liverpool and Manchester was constructed, 
being the first of the kind in the world. This road was 
not completed until 1829; but the experiment of trans- 
— passengers and merchandise on a railroad by 
ocomotives had been practically tested on the Stockton 
and Burlington road, of which Mr. Stephenson was 
chief engineer, in 1825. This was acoal road, but run- 
ning as it did between the towns of Darlington and 
Stockton, a distance of twelve miles, it afforded an op- 
tunity to test the experiment. Travel over it soon be- 
came popular and profitable to the company. A year 
later locomotives were successfully placed by Mr. Se- 
guin, a French engineer. on a railroad running from 
Roanne (via St. Etienne) to Lyons. Little is known 
of this early French experiment, but Mr. Seguin made 
several important improvements to the locomotives then 
in use, 

In construction the Liverpool and Manchester Rail- 
road was superior to any previously built. It had been 
made of the best known materials and in the most sub- 
stantial manner, at a cost of about one hundred thous- 
and dollars per mile, and it therefore afforded every ad- 
vantage for running heavy engines at a high rate of 
speed. At the trial, when the superiority of Mr. Ste- 
phenson’s locomotive was demonstrated, he ran at the 
rate of near thirty miles per hour with perfect safety, 
and almost an equal rate was maintained upon this road 
from the time it was opened to travel.+ Such a result 
could not fail to startle a plodding world, and among 
the first people to realize and adopt the advantages of 
the new means of transportation were those of the 
United States. 

Immediately after the termination of the Revolution- 
ary whr, the people of the United States had turned 
their attention to the subject of creating facilities for) , 
transportation. Gradually but steadily the tide of} 
emigration had pushed its way westward from the At- 
lantic seaboard, until the valley of the Ohio and its to pieces and destroyed. 
tributaries gave promise of the immense pupulation they 
were destined to hold, and it became essential that out- = Ee A depAn of two hundred and 
lets for their surplus products, as well as channels by - va eighty feet has been reached in sink- 
which their wants could be supplied should be provide- shaft itchfield, Tl. 
ed. The great channel of trade in subsequent years— | CHIQUES ROCK, P. R. Re — — - 
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OuR QUERY Box. 


alee hime ecisaremeelgininincieliainiomstiands 
1. How can I find the diameter of a wrought iron 


shaft, having the power to be transmitted in pounds, 
and the number of revolutions per minute? 
Ans, A safe rule will be : 


it Pounds transmitted X rad. of pulley \} 
va 332 

2. How may the horse power of a compound engine 
be ascertained ? 

Ans. Obtain the product of the mean steam press- 
ure in Ibs.. per square inch by area of piston in sq. in., 
by piston speed per minute for each cylinder. Add the 
two products together and divide by 33,000. 

3. How can I find the power of a telescope? 


Ans. Most of the manuals of instrument makers 
give plain directions for this. A good way isas follows: 
Focus on a distant object, then turn the eye piece toward 
the sky, to ascertain the effective diameter of the ob- 
ject glass. This is done by looking into the object 
glass and measuring the distance from its edge at 
which the circle of light disappears. Twice this dis- 
tance taken from the diameter of the object glass is its 
effective diameter. Now turn the object glass toward 
the sky. Hold a sheet of paper near the eye piece. 
The diameter of the bright circle of light, projected 
upon the paper, divided into the effective diameter of 
the object glass will give the power of the telescope. 

4. I wish a simple rule for finding the length of 
belting for the transmission of power. 

Ans, Length = 3.14 (R+1r)+ 2./S?+ (R—1)! 
in which R andr = radii, and S = distance in inches 
between centres of pulleys. 

See Query No. 1, ENGINEERING News, Oct. 3. 


FERKYSBURG, MICH, Oct. 4, 1878, 
Epitor ENGINEERING News. 


Sir: Your note of yesterday is at hand. 

The formula for the theoretical advance of the wheel, 
for one revolution is very plain: it is simply the lead 
itself, Then to find the theoretical travel per hour, 
we have simply to multiply the lead in feet by the num- 
ber of turns per minute, and by the number of 
minutes in hour, and divide the product by the num- 
ber of feet in a mile,—or more concisely : 


Distance in miles per hour = wen Novae bom. 
o 

The above has relation to the ‘‘ True Screw.” But 
screws at present, for propelling vessels, are mostly 
constructed with a “ gaining twist” to some extent, so 
that a new factor comes in for consideration, requiring 
us to measure the “Lead Angle,” at the centre of per- 
cussion of area, of the disc of wheel. 

The books of engineering tell us that this centre lies 
in a circle bounding the half-area of the disc of the 
wheel. 

This would be the case if the wheel were drawn 
along at the stern of the vessel, without revolving on 
its shaft. But the wheel revolves; and the different 
points in its diameter, meet the water with a percus- 
sive force that varies as the square of their respective 
distances from the centre of motion. Hence, incorpor- 
ating this new factor with that of the half-area of a 
circle, and we have for the diameter of the circle of the 
centre of percussion,=D' 


pi — Diameter wheel = Diameter wheel 


a/ 2 1,189 


which for an 8 ft. wheel, =——_—==—— 6.728 


feet. 

In other words the lead-angle must be measured :# 
from the circumference of the wheel .64 feet. 

The lead-angle being found, at ‘his circle, the lead is 
found by the following formula. 
— ==tan, lead angle X circum. of the corresponding 

m, 

The “lead” being found, the rule for the “true 
screw” applies, to find the theoretical speed per hour. 

If the lead-angle were always measured on this ‘‘cir- 
cle of the centre of ion,” we should never hear 
of such a thing as “Negative Slip.” There is no such 
thing, only in appearance. 

Very respectfully, 
H. C. PEARSONS, 
U.S. Inspector Steam Vessels, 





CORRESPONDENCE. 





; WATERTOWN, N. Y., Oct., 2, 2878. 
Editor ENGINEERING News. 
Si:—I notice in your valuable , of date " 
26th, under the head of “Streets an Drai a ae. 
ment from a Louisianian that the yellow fever in New 
Orleans was most virulent in the cleanest and most 
fashionable of the city, and that streets and locali- 
ties where was most filth were com ively free. 
May it not be with New Orleans as with many other 
ities within the knowledge of engineers, that in the most 





fashionable parts the filth is merely put out of sight un- 
derground into the sewers, and there festering sends back 
the seeds of disease through the house drains and poor 
or imperfect traps into the living and sleeping rooms, 
while in the more unclean districts, the filth being thrown 
upon the surface, although more unsightly and revolting 
to the senses, the exhalations are diluted and dissemin- 
in the outer air. 

Is not this fact, if it be a fact, more of a warning to 
improve the drain traps and sewer connections, than it 
is a “ blow to the theory that filth breeds disease ?” 

Yours, &., 
City ENGINEER. 





A BUREAU OF ENGINEERING INFORMATION. 
* * * Oct. oth, 1878. 
Editor Engineering News: 

Sir :—Your article in yesterday's NEWS in reference 
to parties applying to you for Engineers induces me to 
make a suggestion to you, which occurred to me some 
time ago as something that would be very convenient 
and useful, and was recalled by the fact that I was of- 
ferred one of the positions in Colorado to which you re- 
fer, but was obliged to decline it because my business 
was so situated at the time that I could not leave it at 
once. It is that you should make your office a kind of 
bureau of communication between parties wanting en- 
gineers and engineers wanting employment. An adver- 
tisement of ‘employment wanted” by a single engi- 
neer is of very little value from the fact that it must be 
so brief as to give very little idea of the real qualifica- 
tions or reliability of the advertiser, and employers 
would much prefer to rely on the judgment of some one 
whom they know to have the means of testing these 
points. My idea is that you should open a registry to 
contain the names and addresses of such engineers de- 
siring emplyment as might apply, together with their 
ages, experience, and professional history as far as ne- 
cessary ; what kind of work they have done and are 
able to do, and what position they desire, with such re - 
ferences and credentials as they may be able to furnish. 
such a registry should include applicants for all classes 
of employment from Chief Engineers to rodmen, and 
not only on railroad work, but in all branches of city, 
hydraulic, and sanitary engineering, and might if desir- 
able be extended to still humbler collateral workers, as 
surveyors, draughtsmen, and experts in water power 
and will-writing, who are often needed in law suits. 
To recover the expense of registration, correspondence 
and necessary enquiries each applicant might deposit a 
reasonable fee, say $3 to $5, to increased to $10 to 
$20 more according to the value of the appointment 
which you might be the means of obtaining. The re- 
ception of such fee would of course involve a corres- 
ponding labor and odligation (if you would succeed and 
give satisfaction) on your part not simply to wart but 
to seek openings for your clients, and to make known 
your facilities as widely as possible through your paper 
and otherwise, to the officers of Railroad Companies, 
old, new, and projective, of cities and villages likely to 
need the services of the city or hydraulic engineer, and 
to individuals engaged in large public works. Such a 
bureau alone might not be profitable, or even successful 
unless conducted by an engineer of wide reputation, 
but in connection with the facilities and influence of 

ur paper, which are steadily growing, it might not on- 
ly give you a reasonable profit, but add to the number 
of your friends and well wishers, and it would seem as 
if now would be a favorable time for starting it when 
so many worthy and capable engineers are out of em- 
ployment and there seems to be a little prospect of a 
gradual revival of engineering work. 

Yours truly, 
Cr VIL ENGINEER. 


oo 


EXPERIMENTING WITH THE STREETS. 





Under the present management of the street oe 
ment of the city government the public are likely to 
learn nearly all there is to be known about the capabili- 
ties of broken limestone for street pavements. Gen. 
Turner, the city engineer, seems to have a healthy de- 
sire for more knowledge on this subject, and as he is ap- 
parently not averse to making experiments he is trying 
a number of new methods of using the ordinary macad- 
am which we are all the time piling on to our streets, 
with the evident intention of finding out by practical 
use just what is the best, cheapest and most durable way 
of improving on the macadam streets that are so gener- 
ally voted a neisance now. Apparently the main ob- 
ject he has sought to achieve in his experiments is to 
find the best means of obtaining a smooth and durable 
surface for the street, after the broken rock is put on, 
without waiting in the old fashioned way until the wheels 
of passing vehicles grind and pound the stone into a 
passable roadway. With this view he has tried Mera- 
mec gravel, sand from the same source, and common 
river sand, small chips of limestone from the yards of 








the gravel top-dressing would prove superior to any 
other, and as a matter of fact none of the streets repair- 
ed differently show better than those that were treated 
in this way; but the difference in expense must be very 
much greater than by other plans which have resulted 
nearly, if not quite as well. Within a space of two 
blocks on one part of Pine street six different methods 
were tried, the whole two blocks being first covered 
with six or eight inches of the common limestone mac- 
adam, but six different kinds of top-dressing being 
used, The eastern half of the eastern block was sim- 
ply covered with coal cinders, a patch of about fifty feet 
with small stone chips, and the remainder of the block 
with common river sand and Meramec gravel screening 
for about equal distances. Half of the next block was 
top-dressed with Meramec graveland that again with 
Meramec sand, while the other half of the block was 
treated to a gravel top dressing only. The portion of 
these two blocks dressed with coal cinders was not 
given the benefit of the steam roller, but the remainder 
of the two blocks was, and the western block was rolled 
again and again. The result isan almost perfect street 
for the full width, for that portion of the two blocks 
which was rolled, the block which was covered with 
gravel showing best, excepting the small strip on which 
the stone chips was placed, though singularly the mac- 
adam covered with sand did not pack so well as when 
the same experiment was tried under the regime of City 
Engineer Katte some years ago. In all cases except 
the little strip top-dressed with stone chips, the surface 
was quickly cut up by vehicles passing after the rolling; 
so that the rolling had to be repeated for several days 
in succession, before a reasonably firm surface was se- 
cured, and even then only became smooth after two or 
three weeks’ use. Altogether the roller and half a dozen 
workmen were employed the better part of two weeks 
in repairing three blocks on Pine street, and though 
these blocks are now in excellent shape and almost as 
smooth as park roads, it is very probable that the ex. 
pense of rolling them has been too great to make that 
process feasable with all our macadam paving. It was 
very plain to those who witnessed these experiments 
that some sort of top-dressing will have to be found 
that will hold the broken rock together after the roller 
presses them into shape to make that plan of work 
cheap enough for general use, although it is likely that 
the street will prove so much more durable than those 
paved in the ordinary way as to nearly compensate for 
the increased expense. There is fair reason, too, for 
hoping thst the portions top-dressed with gravel and 
with Meramec gravel screenings will be in a great meas- 
ure free from the intolerable dust which it is so difficult 
to keep down on ordinary macadam pavements. 

The strip of street top-dressed with smal] stone chips 
was so short that it was bard to form a fair judgment 





of the value of that material so used but it seems to 


make a smootlier surface with less rolling by the roller 
than any other material and in that respect at least 
yielded the best resuits. Whether it will prove as dur- 
able as the gravel or as free from dust remains to be 
seen. Of the use of coal cinders the Republican hesi- 
tates to express an opinion until they shall have had a 
fair trial, although it can not but question the wisdom 
of experimenting with the cinders so largely unti] there 
had been some experience with streets so treated. 
This is a cheap material and when it is simply spread 
over the surface of the raw macadam with a shovel and 
not rolled its use adds very little, of course, to the cost 
of the pavement. It is for this reason, perhaps, that it 
has been put on several miles altogether of newly re- 
paired streets, though there is but one patent advantage 
promised by it, and that is that will make the street 
repaired fairly passable at once. It will probably in the 
end add a new evil to the dust nuisance for it is proba- 
ble that housekeepers will find the black dust from coal 
ashes worse, if possible, than the limestone dust they 
have been worrying over heretofore. Be that as it may 
it is well enough to wait and give the coal cinders a 
fair trial. If they shall prove to be a benefit to our 
streets the city and the householders will each have 
struck a vein of economy, for the people can have their 
coal cinders dumped into the street instead of paying to 
have them carted off while the city will get the top- 
dressing of its streets for nothing and have no charges 
to pay for hauling. In fact we shall find that we have 
come unexpectedly on a veritable bonanza in our ash- 
boxes.—S¢, Louis Republican. 


—_——_ o> o——_—_——— 


NUMBER OF PERSONS IN EMPLOYMENT.—The latest 
published statements giving the number of adult male 
persons employed in various occupations in the United 
States present the following figures : 

Agricultural pursuits. .........--ss+eeeees 5,922,471 
Domestic servants.......++++- Séudevedeva 975.734 
Ordinary laborers....,.....6-.seeeeeee +++ 1,031,666 
Trade and transportation..........++.+++. 1,191,238 
Manufacturers. ....2.0.00scc008 ewesavewka 2,555,314 
WN Ga oc Seeks ices cideccveeice se 152,106 


Total non-professional......... baskeséue 11,828,530 

Professional men.......-..-- eecessccee 677,343 

There are at all times probably 50,000 to 100,000 
persons who are not employed, either having no work 
to do or refusing to work when work is offered to them. 
That number is probably swelled, at the present time, 
to 500,000. 
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Porte WHO CAn’T Be Hevrep. — It is a painful 
yet inevitable of the philanthropically mind- 
ed, that it is todevise plans for the of the 


unha and unfortunate than to get them to 
the oheved i Those who build convenient and 
sanitary dwellings for the squalid, with a view to light- 
en the burdens and rove the condition of the shift- 
less poor, often learn this lesson at no little cost. The 
force of custom is hard to overcome, and when sustain- 
ed by prejubice is often irrisistable. 

A somewhat comical illustration of this sort of fruit- 
less effort to do good comes from the Laccadives. On 
those islands the excessive multiplication of palm rats 
threatened the existance of the inhabitants. Living in 
the crowns of the cocoanut trees, the rats nibbled off 
the young nuts, and the fear of starvation and ruin fell 

all the people. They appealed to the Indian 
Gocatiadiont for aid. The government responded by 
by sending over a stock of cats. But as the cats could 
get fish to eat below, they declined to climb ninety feet 
up the trees to get rats. Tree snakes were then tried, 
but the villagers were prejudiced against reptiles and 
killed them. Then the government sent out a consign- 
ment of mongooses, but the mongooses declined to 
climb trees after rats while they could get chickens on 
the ground. With cats and mongooses on the ground 
refusing to ascend to the rats, the officials decided 
that all that was required was to make the rats descend 
to the cats and mongooses, so they sent the islanders 
over some owls. But they had overlooked the popu lar 
prejudice against these birds, and in committee as- 
sembled the people decided that even rats up in the 
trees were better than these “ devil birds.” They ac- 
cepted the birds in all apparent gratitude, but as soon 
as the coast was clear, the owls, cats, and mongooses 
were all conveyed in procession to a boat and solemnly 
deported to an uninhabited reef.—Scientific American, 
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WHAT SHADE TREES To PLANT.—The Western Ru- 
ral has taken occasion quite frequently to refer to the 
planting of shade trees; and we regard the subject of 
sufficient importance to merit even more than an occa- 
sional notice. A correspondent in a recent number of 
Scribner's Monthly says upon the subject : 

There is great satisfaction in knowing what selection 
of shade trees, those who are competent to judge would 
make for road or lawn planting. Just such informa. 
tion is now before the public, and it will prove of very 
great value to those who intend to beautify their road- 
sides or private grounds. The Park Commissioners of 
Washington, D. C., composed of three men of high 
standing in horticultural circles, have planted miles of 
shade trees numbering about forty thousand. The 
bulk of these are of twelve varieties, and are named 
herewith in the order in which the commission valued 
them for the purpose. White maple, American linder, 
American elm, scarlet maple, box elder, sugar maple, 
American white ash, English sycamore, button ball tu- 
lip tree, honey locust, Norway maple. 

This is an excellent assortment to select from for 
roadside planting. Each variety here named when full 
grown assume handsome proportion and most of them 
have brilliant and attractive foliage in the fall. In 
planting shade trees along the road side, especially in a 
clayey country, they should be set at least fifty feet 
apart, for if closer there will be too much shade, and 
bad wet roads in the spring are sure to follow. 

This close planting should also be strenously avoided 
in decorating private grounds. Any system that ex- 
cludes the free recess of sun and air from the dwelling 
house is pernicious. Go wherever one may he will find 
this faulty system of close planting in vogue, and in 
eight cases out of ten there are two trees or shrubs on a 
space where one would have been enough. The plea 
for this is a desire for immediate effect, the remedy is 
to cut down in time every other tree. This last is sel- 
dom if ever carried out. 


<i 


THE SPECULATIVE BUILDER.— Mr. Charles F. Win- 
gate read a paper before the Public Health Association 
Thursday, in New York, on the “ Speculative Builder, 
or the Responsibility for Sewer-gas.” He said that 
sewer-gas is not a new thing and was described years 
ago ; but it is a problem why it should develop —as it 
has lately done, with an. attendant train of diseases — 


in the houses of the well-to-do rather than in those of 


the poor. What is more, the so-called modern improve- 
ments have apparently been the means of introducing 
the malaria into houses, and the opinion is constantly 
expressed that it woukl be safer to dispense with the 
plumbing altogether. The remedy, however, lies not 
in abolition, but in reform. The blame lies not with 
the plumber, but with the house-owner or builder. 
The speculative builder is responsible for the presence 
of sewer-gas in so many modern buildings. He takes 
the greatest license with the requirements for health 
and safety. Soil pipes are left without sewer connec- 
tions, or they may fairly honeycombed with holes 
from flaws in casting. Light-weight trays will be used ; 
joints made with putty instead of lead or cement; and 
proper ventilation and traps will be conspi ly lack- 
ing. It is safe to say that two-thirds of the new dwell- 
ings in the leading cities are built on “ speculation.” 
The manner in which the speculative builder thus 
Operates was thus described by Mr. Wingate: “A 
builder contracts with a capitalist to purchase through 
the latter one or more city lots at a fixed profit of from 


25 to 100 per cent. on which he agrees to build pro- 
vided the capitalist advances one-half the cost of the 
improvement asa loan. The lot value, profit and loan 
accept | are all secured by mortgage. The builder 


ee ly portion of the loan to his private 
use supplies 


contracts with masons and other 
materials and begin the work of building. As the origi- 
nal loan is sufficient to pay the cost of construction, these 
sub-contractors feel secure of pay and eagerly bid for 
the work. But notes are substituted for cash, and are 
renewed and extended indefinitely. The sub-contrac- 
tors being obliged to complete the work before they 
are entitled to the benefit of the lien law, this gives the 
builder almost despotic control over them. When 
the building is finished it is placed on the market. If 
sold, the builder is in pocket, and begins a new specu- 
lation of the same kind. But is the building fails to 
meet with a ready sale, the capitalist forcloses the 
mortgag= in default of interest payments or for some 
other cause, and appropriates the property himself. 
This leaves the builder with a fair stock of money from 
the unexpended portion of the loan, while the sub-con- 
tractors and mechanics are cut out of their liens by the 
priority of the capitalist’s claim. 
































immediately 


the deficiency by issuing notes. He 
mechanics to supply 


The party playing the role of capitalists not infre- 


quently being an officer of a savings bank or insurance 
company, is enabled to impose the whole risk ane burd- 
en of the transaction upon the company, while he or 
the ring he represents, pockets the exorbitant profit. 
The consequences involve the ruin of scores of innocent 
creditors, and lend to unhealthy speculation its strongest 
stimulus. But the palmy days of the speculative builder 
are past. Savings banks and trust companies no longer 
proffer him loans, and his credit, like his occupation, is 
gone. Meantime the public is becoming alive to the 
need of greater care in selecting dwellings, and is less 
disposed to take things for granted in sanitary matters. 


GENERAL INTELLIGENCE. 
Ga We solicit and are a 3 to lish in these 


columns any items of interest thai may be furnished us. 





PERSONAL. 
Pror. S. W. Rosinson, formerly the professor of 


‘Mechanical Engineering, in the Illinois Industrial Un- 
iversity, at Champaign, has caepeed a position in the 
Ohio State University, at Columbus. 


HARRY LEOPOLD, recently with the Cope & Maxwell 
Manufacturing Company, of Hamilton, O., was one of 
the successful candidates before the Board of Examin- 


ers at the U.S. Naval Academy recently. He has re- 
ceived his appointment from the Secretary of the Navy, 
and has omen 


rly entered as cadet engineer. 


EDWARD H. Gorr, president of the Montreal, Port- 
land & Boston railway, against whom true bills were 
returned by the grand jury in the criminal] court, Mon- 
treal, for the forgery of the minutes of the Board of the 
Canadian Insurance Comzany, of which he was manag- 


ing director, and upon which he raised a large sum of 


money, has absconded to the United States, leaving his 


bailsmen in a dilemma. 


GAS AND WATER. 
DeKalb, Ills., is to have water works. 


The valves for the new water works at Paris. Ills., 
are to be furnished by James Flower & Bros., of De- 
taoit, Mich. 


The White River Vt., Iron Works are rapidly ap- 
proaching completion and when finished, it is claimed 
they will be the most complete furnaces in the United 
States. 


Owing to defects in their construction the gas pipes 
laid down in Barrie, Ont., have to be all taken up again 
and replaced with good ones. The town is at present 
lighted with oil lamps. 


The Newport, Ohio, Iron and Pipe Company had in- 
tended opening within a few weeks, but having failed to 
receive a large contract they expected, may not open be- 
fore the first of next year. 


The Cincinnati and Hamilton Turnpike Company 
filed a petition in the Superior Court Oct. Ist, against 
the Board of Public Works and the city, for an order to 
restrain the defendants from tearing up and excavating 
the plaintiff's turnpike road, which extends from Mill- 
sonal bridge to Hamilton, and is about two miles long 
within the city limits ; the alleged object of the excava- 
vation being the laying down of water pipes and mains 
to supply the citizens of Cumminsville with water. 
Judge Yaple granted a restraining order, conditioned 


on the giving of a bond by the plaintiff in the sum of 
$500, 


order to continue in force until the hearing of 
the application. 

The building of the new water works at Peru, Ind., 
rapidly forward and it is expected they 
will be completed in November. The machinery 
will consist of two Worthington engines, one a com- 

d, the other a high-pressure, the duty guaranteed 
being oe millions —_ a ge a a 
mi cast-iron pipe, s main being 16 in 
in diameter. The Lowry an Mathew’s hydrants will 
be used, the former being furnished by the Ma- 


chine Co., and the latter by R. D. Wood & Co., of 
Philadelphia, who also supply the Eddy valves. The 
works, which have been built under the supervision of 
J. D. Cook, Esq., of Toledo, Ohio, are stated to be 
superior in every respect, y 


For the benefit of our readers who are college gradu 


ates we give place to the following :—In an article upon 
college journalism in the last Scribner, Mr. C. H. 
Thwing remarks: ‘Of the many bright verses that have 
of late years appeared in the college papers, the following 
from the Harvard Advocate, of May, 1870, are pre-emi- 
nent. They were written by Mr. Charles A. Prince, of 
Boston, when a Harvard student, and are addressed 
“To Pupils in Elucation,”— 

The human lu reverberate sometimes with great velocity 
When windy individuals indulge in much verbosity, 

They have to twirl the glottis sixty thousand times a minute, 
And push and punch the diaphragm as thoug 


h the deuce were 
in it. 


CHOR US— 


The pharynx now $ Up; 
The ayes witha = 
Ejects a note 
From out the throat, 
Pushed by the diaphragm. 


Mr. Edison does not wish to stand as authority for 


the suggested transmission of the power generated at 
the Falls of Niagara, to New York, There are some 
difficulties in the way of that achievement. One of 
the m, according to Mr. Hochhausen, of the firm of Ar- 
noux & Hochhausen, electricians, of No. 2 and 4 How- 
ard street, N. Y. is that it would require more o 

construct the conducting line from the Falls to this city 
than the whole of the Lake Superior District could sup- 
ply—in other words, more than one hundred million 
pounds. The money spent for the copper would sup- 
ply every manufacturer with steam power to eternity 


per to 


ree of cost. Mr. H. S. Manim, the well-known elec- 


trician and meehanical engineer, whose electric lamps 
are now in use in the Equitable building, was asked for 
his idea on the subject, and said: “ Yes, it is possible, 
but it would cost money. The copper conductor would 
not be an insurmountable obstacle. It would cost- 
about $60 a foot, or, taking the distance as 400 miles, 
not more than $126,720,000! Then there would be the 
necessary machinery at Niagara falls, und I suppose, if 
the conductor was built, money would be found to con- 
struct that. 


Just now, gaslight stocks, formerly among the most 


popular, is greatly out of favor, Only a few are sold, 
beuause of lack of buyers. We note that Boston was at 


765 asked and nobid within the week, but to-day, Sept. 
29, advanced to 7724; ashorttime since this stock was 


above 800. Cambridge has fallen from 130 recently to 


118%; Jamacia Plain, 120% to 114%; Dorchester, 


97% to 96. Others would decline in like proportion if 
pressed to an actual sale. The cause is supposed to be 


the general sentiment with the public that other and 
cheaper means of light can be substituted for gas. Al- 
ready very many in different towns and cities have 
changed to kerosene, as a matter of economy, and there 
is renewed interest in the new electric light as not un- 
likely to come into use in many places, where a large 
flood of light is needed. As yet, however, the latter 
must be considered rather as an experiment than other- 
wise, and there is certainly great doubt whether it can 
be made a substitute for gas; in fact, gas is quite likely 
to long retain advantages superior to any means of arti- 
ficial light yet discovered. Still, its positiun as a mo- 
nopoly may be fairly said to have reached its zenith and 
commenced to retrograde. —Boston Sunday Herald, 


In the summer of 1867 the Water-works and Gas 


Companies of this city were permitted to tear the streets 


upside down for the purpose of planting their pipes, and 
the foul dirt that was thus exposed to the direct rays of 
the sun soon bore its legitimate fruit, and the epidemic 
that followed was the result. In 1873 it was repeated. 
In June last the St. Charles and City Hotels, wishing 
to save the expense of excavating their vaults, conclud- 
ed to excavate the streets instead and drain their vaults 
by means of pipes into the river. Accordingly a lot of 
men were set to work, the surface rocks were removed, 
atrench about four feet wide was dug from the St. 
Charles Hotel through the most populous portion of the 
city to the river, a half-mile distant, the foul reeking 
garbage taken from the ditch was left exposed for weeks 
to poison the atmosphere, and the prediction made at 
the time by your correspondent, that it would breed 
fever and pestilence, has been verified by one of the 
most destructive plagues of modern times. At the first 
indications of a decline in the fever, a short time ago, 
an attempt was made by the Water-works Company to 
give afresh impetus to the plague by digging down to 
examine the condition of their pipes, when the Board of 
Health interposed with an injunction, and put a stop to 
this tearing up the streets during the prevalence of the 
fever. There will be no more pipe planting here for the 
next four ér five years, nor any yellow fevereither. At 
the expiration of that time the people will have forgot- 
ten the lesson taught them during this terrible scourge, 
and, when the gas, water-works and excavating com- 
ies ccmmence making their preparation for the 
rvest of death, and the grim monster comes to garner 

in his ghastly sheaves, the people of the Crescent City 
will gather in knots and wonder whether the yellow 
fever is produced by a germ in the atmosphere, is con- 
tracted by the food they eat, brought here in vessels, or 
is contagious by communication with parties who have 
been in infected ports. And when that time comes, let 
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us hope the Cincinnati ice-box cure man, and the 
thousand others that have so kindly given us, through 
the Commercial, remedies to crush out and extirpate 
the yellow fever, may be here to demonstrate in their 
own persons the—well, the difference between theory 
and practice.—Wew Orleans Correspondent, Cincin- 
nati Commercial, 


THE TROUBLE WITH THE CROTON. 


A writer in the WV. 2. Times says: “ Youask in 
to-days issue ‘‘What is the matter with the Croton?’ 
Permit me to make answer as follows: From Brew- 
ster to Pawling, N. Y., isa vast swamp, over 12 miles 
long and an average of about one mile wide. Through 
this swamp the east branch of the Croton makes slug- 
gish and tortuous wanderings. The swamp is densely 
wooded, filled with underbrush, ferns, weeds etc. In 
dry seasons the water evaporates in enormous quantities, 
and the stream (?) nearly or quite ceases to flow. The 
vegetable matter left exposed decays; rains come on, 
the great dry sponge soaks up vast quantities of water, 
which should flow clear and untainted to the lake; then 
when the swamp is filled the over-flow carries off the de- 
composed vegetable and other matter, and New York 
receives the liquid, ‘like water from marshes, of a 
brownish, greenish, unwholesome color.” These facts 
are known to all traveling through or living in the vi- 
cinity of the great swamp, as I do. The case is not 
altered when we have abundant rains, as this year, for 
there is always enough vegetable matter left over to 
cause the evil complained of. The remedy for all this 
is simple, viz., the expenditure of $50,000 to a $100,000 
in straightening and deepening the crooked stream for 
about 10 or 12 miles, for between Brewster’s and Cro- 
ton Falls the descent is rapid, (over 100 feet in four or 
five miles.) I understand that surveys were this year 
made through this swamp with the above object in 
view. Let us hope that our respected Commissioner of 
Public Works, Mr. Allan Campbell, who knows all this 
country well, will expedite the work, which requires 
little or no rock excavation, but simply the use of steam 
shovel in alluvial soil. 





RAILROADS. 


Winnipeg, Manitoba, expects to have railway com- 
munication with St. Paul before the 15th of October. 


The Directors of the Columbus & Mayville Railway, 
Sothern Division, met October 1, at Hilsboro, O, and 


measures were adopted that will insure the opening of 


the road for business within sixty days. 


The first twenty-three miles of the St. Joseph, Mo., 
and Des Moines, Iowa, narrow gauge railroad which 
carried it to Union DeKalb county, has just been com- 
pleted, and will be open for business immediately. 
The remainder of the road will be pushed vigorously. 


The surveyors of the ship canal have completed their 


work from the Choptank to the confluence of the north. 


west and northeast prongs of the Nanticoke at Walnut 
Landing, and it is said to average fifteen feet less than 
any other route yet surveyed, running through a low 
swampy country much of the way. They will now be- 
gin on the other side of the Nanticoke and run and take 
up the northeast prong of the same to Middleford, 
thence to the Delaware Breakwater: 


According to the Port Huron, Mich., papers, one Col. 
Gustavus Karwiese, a well-known railway consulting 
engineer, has contracted to build a narrow gauge rail- 
road, 50 miles in length, from Port Huron to Sand 
Beach, Work will commence immediately and the 
road finished to Sand Beach by the 1st cf September, 
1879. It is to be called the port Huron, Lexington & 
North Shore railway, and it is intended in time to ex- 
tend it along the entire north and east shors of the Bay, 
ay through Port Austin, Caseville, Sebewaing, and 

nally fetching up at Bay City. The enterprise is back- 
ed, and the road is to be operated, by the Grand Trunk. 


The completion of the southern extension of the 
Atchison, Topeka & Santa Fe Railroad from La Junta 
to Trinidad, Cal., forms a through line of standard 
gauge, from the Missouri River. Trinidad is situated 
fifteen miles north of the New Mexico line, and is five 
miles south of El] Moro, on the direct Government road 
to Fort Union, Las Vegas, Albuquerque, Silver City, 
and all the principal points in New Mexico and Arizo- 
na. It is distant from Atchison 636 miles, and from 
Kansas City 652 miles. By this line through cars will 
be run between the Missouri River to Trinidad with- 
out transfer, which cannot be done by any other line, 
owing to the change of gauge at Denver. 


The French government is laying outa very broad 
and gigantic scheme of railway construction, adapted 
to the wants of various sections. With the vast sum of 
one hundred million dollars, which it proposes to bor- 
row every year for ten years, the ordinary lines of 4 feet 
9 in. guage are to be increased and pushed into districts 
which are at present without them; next a metre guage 
is to be introduced for ten productive districts; and 
finally steam tramways with a guage of 2 feet 6 inches, 
are to be laid on most of the ordinary highways. The 
speed on these lines is to be about nine and a half miles 
an hour, and on the metre guage about thirteen; the 
estimated cost is $12,800 per mile on tramways and 
$20,480 on the metre. This grand scheme of expen- 
diture and construction by the government be 





anything but wise in this country, but they manage 
things Titterently in France, and thus far their finan- 
cial management has been remarkably successful — 
Railway Age. 


BRIDGES. 


Galt, Ont., is to have anew iron bridge across the 
Grand River. The estimated cost, $5,000. 


Mankato, Minnesota, has voted $15,000 to build a 
free bridge across the Minnesota river at that place. 


A new bridge is to be constructed across the Menom- 
onee river at Milwaukee, by the Best Brewing — 
ny. The work will be commenced within the next 
weeks. 


The King Iron Bridge and Manufacturing Co., of 
Cleveland, Ohio, are building a high truss railroad swing 
bridge, across the Cuyahoga river, at Cleveland, for the 
Valley Railroad. It is to be completed November 15th. 


Hubbard, Eddy & Co., of Cleveland, Ohio, are build- 
ing a three span combination iron bridge, 470 feet long 
for the Scioto Valley Railroad, at Waverly, Ohio. They 
have just completed a Howe truss bridge for the C. T. 
V.& W. R. R., at Seville, Ohio. 


The Detroit Bridge and Iron Works, of Detroit, 
Mich., are running three shops on full time, being at 
present employed upon contracts for 19 spans of 
iron bridge work, aggregating about 1900 feet, and 
14 spans of combination bridges, aggregating about 
1200 feet. 


The Joint Committee of Kinge and Queens County, 
N. Y., Supervisors on Bridges met to settle if possible 
on the plan to be adopted in the building of a new 
bridge over Newtown Creek at Hunters’ Point. The 
lowest bid for an iron bridge was $23,000, and for a 
wooden bridge $14,000. The appropriation by the two 
counties is $15,500. The committees decided to award 
the contract to Freel & McNamee for an iron bridge 
with wooden abutments, at the cost of $23,000, and if 
the Queen County Supervisors agree thereto, the con- 
tract shall be given out. 





RIVERS, HARBOBS, Etc. 


The McKeesport Zimes says: A test was made, at 
Stone’s. dry-docks, of the principal upon which Mrs. 
Tassey’s patent propeller is based. A draft tube 20 
inches in diameter was attached to the Heald and Sisco 
10-inch pump, in use on the dock. The draft tube was 
continued downward outside to within 18 inches of the 
bottom of the dock, and was made of No. 20 galvanized 
sheet iron. It worked well from the start, showing 
the effect of the draft without choking. For 30 min- 
utes the dock was being emptied at a rapid rate, when, 
at the expiration of that time, the top or arch of the 
draft tube parted its riveted seams in two places, about 
six inches long owing to the strong suction of the de- 
scending column of water causing a collapse inwardly. 
Then Mr. Christman, the engineer, opened the air valve 
to a further breaking. Thus the air-tight prin- 
ciple was destroyed, the pumping continuing. The 
whole time occupied in emptying the dock, notwith- 
standing the break, was one hour and 20minutes. ‘The 
usual time is one hour and 45 minutes—a gain of 25 
minutes. 





CONTRACTORS’ INTELLIGENCE. 


F. A. Anson, of Milwaukee. will build a $4,000 resi- 
dence. 


The United Brethren of Dayton, O., are building a 
$10,000 chapel. 


The Edgar Thompson Steel Works will furnish 8,- 
000 tons of steel rails for the Cincinnati R. R. 


A $15,000 school house is about to be built at Nee- 
nah, Wis. Koch, of Milwaukee, is the architect 


Work on the Washington Monument is to be begun 
at once, and will continue as long as the money lasts. 


Peoria, Ills., is having a Court House squabble over 
the final settlement with the contractors for that struc- 
ture. 


The Keystone Bridge Co. will ship six iron viaducts 
to R. G. Huston & Co., contractors of the Cincinnati 
Southern R. R. by the 2oth, 


The County Commissioners will meet and accept the 
new Paris, Ky., jail next week. It is a solid structure, 
and is considered the best prison in the State. 


The contract for the United States steamer Montana’s 
new hull was awarded to Baremore & Co., Jefferson- 
ville, Ind., and the price is $9,500. There were four 
other bids. 


The Mitchell Granite Works, of Quincy, Mass., one 
of the largest stone-cutting establishments in the coun- 
try, has decided to transfer its business to Joliet, Ill, 
where work will be done by convict labor. 


H. B. Walker, of the supply department ‘of the Chi- 
cago, Milwaukee, & S. Paul. Railway — is about 
to build a $6,000 gothic residence at 

Wells and Thirty-second streets, Milwaukee. 


men are employed 
air. 


every day, and in the 
dynamite are used. The energy shown on t 
side is said to be equally great. 






of Blake, on the Halifax river 
Company.” 
most af them are being improved. The Company has 
cut a eanal six thousand feet in length, reclaiming some 
of the richest land in the country. 
gentleman in charge and part owner of the tract, iscut- 


Architects, of Peoria, Ills., 





corner of 


On the north side of the St: Gothard Tunnel 1,000 

underground and 400 in the open 
Three hundred loads of earth are excavated 
ily blastings 600 of 
Italian 


CANADIAN WAGES.—According to the report receiv. 


ed at the department of state from our consul at Ham. 
ilton, Ontario, the following are the 
wages paid at the present time in that vicinity. The 
consul says nothing concerning the state of the labor 
market: Moulders, glass-blowers, brick-layers and 
stove-polishers, $2 25 ; sewing machine makers, stone- 
cutters and wood-turners,$2 00; clerks, from $1 00 to 
$2 00; farm laborers, $1 25 to $2 00; plasterers, $1 75 ; 
printers, $1 67; carpenters, coopers, trunk-makers, 
cabinet-makers, shoe-makers, harness-makers, tinsmiths 
and blacksmiths, $1 50; railroad employés, bridge. 
builders, $175 to $200; bridge laborers, 
switch repairers, $1 25 to $1 50; yard men, $1 20 to 
$1 50; common laborers, $1 00 to $1 12. 


tr diem rates of 


$x 25; 





MINING. 
Several valuable seams of coal have been struck at 


Comon, Vancouver Island. 


John H. Paddock, of St. Johnsbury, Vt. has found 


a rich silver vein near his copper mine at Lyman, which 
assays $98 per ton. 


MISCELLANEOUS. 
Official tables of the census of the District of Colum- 


bia are just published. The population of Washington 


is 131,947; Of Georgetown 11,571 and of the county 
16,533: total in District, 160,051. The proportons of 


white and colored are as follows; whites 106,427; col- 
ored, 53,624, showing the extraordinary proportion of 
one colored man to every two whites. 


Improvements are going on ee at the new town 

y the “ Florida Star 
They have sold twenty-three lots, and 
Mr. Rodgers, the 


ting off and grafting about four thousand trees this sea- 


Plans are being prepared by Mehler and Quayle, 
for an edifice for the St. 
oseph’s German Catholic Congregation of that city. 
he building will be sixty-two feet front on Spen- 


cer street by 160 feet deep on First. In the middle of 


the front end, through which will be the main entrance,jis 


a tower twenty-five feet square at the base and 184% 


feet in height to the top of the cross surmounting the 


spire. The style of architecture is gothic, and the con- 


struction will be of brick with stone trimming. It will 
be lighted by lofty and elegant stained glass windows, 
and provision has been made in the tower for clock 
and bell. The ceiling will be forty-eight feet in height 
and finished with grained arches. It is expected that 
the cost of construction will be about thirty thousand 
dollars. 


The New Michigan State Capitol, commenced in the 
fall of 1872, is now receiving its finishing touches. The 
original contract price was $144,057; the total cost is 
now estimated at about $1,500,000; the contract time 
for completion was December 1, 1877, but this was ex- 
tended to December 1, 1878. The dimensions of the 
building are 345 ft. 2 in. length by 195 ft. 5 in. depth; 
height of lantern 265 feet; style of architecture, Palla- 
dian ; material, in main hall, Amherst, Ohio, sandstone, 
with brick backing; the foundation walls are Lemont, 
Ill, limestone; steps and landings, Joliet, IIL, lime- 
stone; girdérs, beams, etc., are of iron. Elijah E. 
Myers is the architect; Oliver Marble, “Clerk of 
Works ;” N. Osborn & Co., contractors ; the commis- 
sioners are E. O. Grosvener, of Janesville ; Jas. Shearn, 
of Bay City, and Alex. Chapoton of Detroit; Allen L. 
Bours, Secretary. 


The Grand Rapids, (Mich.) Democrat has the follow- 
ing: ‘‘ The people of the northern part of the State 
are having much trouble, and in the future litigstion 
may be caused, on account of the inaccurate surveys 
that laid down the original lines. The trouble has 
been increased by the errors of local surveyors, whose 
chains were found to vary in length, having become 
longer by wear. The uncertainty became so great that 
Geo. E. Steele, Surveyor of Antrim county, wrote to 
the Secretary of State for the standard yard measure 
which the statute says shall be kept in the State Ar- 
chives, and he received an answer that there was a 
stick there said to be a yard in length but nobody ap- 

red to know certainly whether it was or not. Mr. 
Steele then applied to the Government at Washington, 
and got a steel rod attested to be exactly six feet long. 
With this he tested a number of surveyor’s 
One chain which had been in long and constant use 
was found to be four and one-eight inches too long in 
330 feet. In surveying a quarter section by metes 
and bounds with this chain the error would amount to 
3.62 acres, or in surveying aroad 10 miles long 
the error would amount fo 13 rods. When the survey 
is made, not by metes - but by bisecting a 
line already surveyed course the error would not 





appear. 
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Some interesting experiments on elastic deforma- 
tions have recently been made by Prof. Winkler, 
now of Berlin, late of Vienna, who used india rub- 
ber for this purpose. By drawing two sets of par- 
allel lines at right angles to each other all over the 
body to be experimented on before it is subjected 
to strain, the position of these lines, after deforma- 


tion, becomes both interesting and instructive. this class of work and a like experience. Not so, | 


The rubber was first experimented with sufficiently | 
to determine its modulus of elasticity under tension 
and under compression, the elastic limit, and other 
properties. Prof. Winkler treats this subject in a 
scientific memoir published in “ Der Civil-Ingen- 
jeur,” and proposes to continue in subsequent num- 
bers. Itis evident that the exaggerated scale in 
which all elastic deformations are made to appear 
upon the surface of rubber bodies renders this ma- 
terial eminently fit for the class of experiments 


THE RELATIONS BETWEEN THE U.S. EN- 
GINEER CORPS AND THE CIVIL ENGI- 
NEERS OF THE U. 8. 





When Congress, at the close of the war, started 
out on a system of river and harbor improvements, 
it was but the natural awakening to its needs of 
the new nation. There were then, and are still, to 
be sure, plenty of young and old fossils who will 
gravely tell you that the prosecution of public 
works “is against the spirit of our institutions;” 
and they probably have not noticed as yet the 
great change that has taken place in the amount 
of public works, under construction and in con- 
templation, by the United States government dur- 
ing the past dozen years. But if they will rub the 
scales from their eyes they will not only see these 
important and beneficent works going on, and be- 
ing planned, but they will have to recognize that 
no nation ever existed, exists now, or is reasonably 
likely to exist, in which public works were, are, or 
will not be an absolute necessity. The number, 
quality and economy in the construction of her 
public works constitutes, in fact, as good a meas- 
ure of the standing of a nation in the ranks of civili- 
zation as any other one general feature; and for 
the U. 8. to retrogress to any considerable degree 
from the present policy in this respect would be 
simply returning, to that extent, to colonial days 
and modes of living. 

Such being the case, and if we are always to 
have U. 8. public works, there is no reason why we 
should not be as thoroughly organized for their 
execution as any other, or “the most favored na- 
tion;” while the interests of economy, the desire 
to get the best at the least cost with the amounts 
from time to time appropriated, very decidedly de- 
mands a most complete and permanent organiza- 
tion of the whole corps of U. 8. engineers. 

In saying this we do not find fault or criticise 
the work accomplished under the present regime, 
during the past dozen years. Most of it has been 
exceedingly well done; some of it has had its de- 
fects and faults, as who anf what has not? But we 
simply assume that a corps especially educated for 
works of civil engineering, and forming a unit, from 
the lowest in rank to the highest, is what the peo- 
ple of the United States should have for the execu- 
tion and the maintenance of their public works, no 
less than other nations. We do find fault with and 
criticise the present relations between the Corps of 
Engineers, U. S. Army, and the large body of civil 
engineers in theiremploy. We think there should 
be a U. 8. school of civil engineering as there is 
now one of military engineering, and that all the 
workers in the corps of engineers employed on pub- 
lic works of the U. S. should stand on the same 
footing of tenure of office, and of chances for pay 
and for promotion. 

Of course, a change such as sketched would re- 





which have been named. 





























is as good a time as any. The large body of mili- 
tary engineers who for the past dozen years have 
been detailed to do works of civil engineering, 
have, during that time, thoroughly mastered their 
special field of labor, if not conversant with it be- 
fore, and are the equals or the superiors of a like | 
body of men, with a special school training for | 
however, with the new additions sent out from | 
West Point, trained for a different walk of life, and | 
who should be replaced by graduates of the school | 
for U. 8. civil engineers, and who should compete 
with, not overslaugh, the faithful body of civil 
engineers who have “ assisted ” in the corps of engi- | 
neers, U. 8. Army, these dozen years. 

The U.S. government cannot afford to perpetu- 
ate the present caste system of its corps of engi- | 
neers employed on public works; in which a third 
or fourth are nobles by reason of having graduated 
at West Point, and the rest are plebeians, without | 
chance of rising to the rank of the caste above 
them. May we point, as an illustration of the 
other system, to the government engineers of 
France, where all Gov’t engineers graduate first at | 
the Ecole Polytechnique, and are then divided oft 
among the schools for military engineering and 
fortifications, Ecole des Mines, des Ponts and Chaus- 
sees and others. But a member of the corps des 
Ponts and Chaussees, is not necessarily a soldier 
nor an Army officer, and may, without detriment | 
to his line of service, lack much of the knowledge | 
requisite for the latter. The fact is that the human 
skull will contain just about so much skill and 
learning and no more; andif it has been filled 
with matters useless in one profession (amongst | 
other things), then certain useful things have been 
left out which might have been put into it. 

We think, therefore, that a slow and quiet re- | 
organizanion and reform is called for. ENGINEER- | 
rine News is proud of the work done by the Corps | 
of Engineers, U. 8. Army, in the way of civil engi- 
neering, and proud of the corps. We want to be 
prouder still of both the corps, its organization 
and its works. We appeal in this matter, finally to 
the present officers of the corps themselves. They | 
know what it is to serve in a body where “ promo- 
tion is so slow;” how would they like it to serve | 
without any chance for promotion, and no particu- 
lar tenure of office? We think they will agree | 
with us that a sort of East India caste system will 
have been abolished, the relations of the corps with 
the people and the government of the U. 8. | 
have been made more intimate, and the good of the | 
service generally will have been enhanced upon 
completion of the reform which we have advocated. 





UNDERGROUND TELEGRAPH WIRES. 


If, while viewing the most noted natural scenery 
of this Continent, be it the picturesquely beautiful, 
or the sublimely grand, the tourist is reminded of 
the inevitable, the enterprising, the detestable, bill- 
sticker, who, with his paint-pot and little brush, 
has climbed to every prominent point to advertise 
“ pills,” “ powders,” or the “Providence Line,” so 
is the city resident everywhere reminded of the 
“march of improvement” by the endless rows of 
many-armed telegraph poles, which, straight or 
crooked, leaning or perpendicular, tin-coverered 
for protection, or half eaten away by horses’ teeth, 
loaded down with advertising boards, or presenting 
the appearance of an erial ladder,— stand in mon- 
otonous regularity on every city street, be it on the 
crowded business thoroughfares or in the fashion- 
able quarter of handsome residences. The tele- 
graph fiend has no idea of esthetics, his mind is 
as barren of culture as his “pole” is of beauty, 
and the most charming tree-lined avenue is no 
more to him than a piece of bare prairie, or a 
stretch of the Sahara. So thickly planted are the 


quire a generation to come to even and regular) streets of American cities with these ungainly 


working; but it must be begun sometime, and now 


sticks to accommodate the rapidly increasing busi- 
ness of the telegraph and telephone companies, that 
they are becoming not only a blotch upon the street 
scenery, but they are a decided nuisance. In Euro- 
pean cities the wires are taken over the houses and 
in boxes in the ground, and we are pleased to see a 
movement in the same direction in this country. 
Philadelphia, by its City Council, has ordered the 
removal of telegraph poles from its streets, and we 
expect to see other cities do likewise. And the 
American mind ever ready to provide for every 
want of mankind, has already been at work in 
“pipe laying” for the trade in underground tele- 
graph wires. We copy from an exchange the fol- 
lowing item upon the subject: 

“The McKeesport 7'imes gives an account of some 
interesting experiments made recently at the Na- 
tional Tube Works in manufacturing “insulated 
wire,” the process having been patented. The com- 
pany owning the patent was represented by Mr. 
Allberger, and the tests make have been very satis- 
facjory. The wire is now being made in sections 
of 10 feet, but it can be made as long as 13 feet. 
In making the wire a copper telegraph wire is in- 
serted in a glass tube of the same length, and suf- 
ficiently large to admit the wire easily. The glass 
tube is then inserted in an iron tube, just large 
enough to admit the glass tube. They are all then 
placed in the furnace and heated to a red heat 
and then run through the rolls, compressing copper 
wire, glass and iron tubes all into one mass, but 
without crushing them of course. The ends are 
then ground to a convex surface and the ten feet 
sections coupled together like gas pipe, the convex 
ends, of course, allowing the centers to strike first, 
establishing the electric connection. The pipe will 
be enameled before being laid, so that when once 
put down it will last forever. The Tube Works 
Company will manufacture two miles of the pipe 
to begin with, and should all expectations be real- 
ized, hundreds of miles will be required in the 
near future. Ad. S. Matheson has been superin- 
tending the experiment at the National Tube Wks. 


RIVER AND HARBOR IMPROVEMENTS. 





AMOUNTS EXPENDED AND NECESSARY SUMS RE- 
QUIRED. 

Wasutneton, October 11.—The’ reports of the 
engineers in charge of the river and harbor im- 
provements for the fiscal year ending June 30, 
1878, have all been received, and the annual re- 
port of the Chief of Engineers, General Humph- 
rey, has been compiled and sent to the printer. 
The following interesting extracts have been fur- 
nished tothe National Associated Press: 

Captain Benyaurd reports the work under his 
charge as follows: Removing raft in Red River and 
closing Jones’ Bayou, Louisiana—This work is be- 
ing performed as rapidly as possible, and with 
great satisfaction. Amount available, $26,445 94: 
estimates to complete the existing project for raft 
work, $130,000, and amount asked for, $50,000. 
Improvement of Cypress Bayou, Texas—Amount 
available, $15,046 41; required fer the completion 
of existing plans of improvement, $20,000, and 
this amount is asked for the next fiscal year. Im- 
provement of the mouth of Red River, Louisiana— 
Amount available, $150,000, and it is estimated 
the same amount will be required to complete the 
work, and it is asked for. Removing snags and 
other obstructions from Red River, Louisiana— 
Available, $25,000; required to complete existing 
plans, $150,000; amount asked for the next fiscal 
year, $75,000. Improvement of the harbor and 
Mississippi River at Memphis—Amount availabie, 
$46,000; amount required to complete the work, 
$124,000, and this amount is asked for the next 
fiscal year. Improvement of the harbor and Miss- 
issippi River at Vicksburg—Amount available, 
$84,000; amount estimated to complete the work, 
$170.170; amount asked for the next fiscal year, 
$90,000. Improvement of the Ouachita River, 
Arkansas and Louisiana—Amount available, $102,- 
022 32; amount asked for the next fiscal year, 

25,000. Yazoo River, Miss.—Amount available, 
$25,156 83; required to complete the improvements, 
$68,000 ; asked for next fiscal year, $50,000. 

Captain Howell reports from New Orleans as 
follows: Improving Sabine Pass, Texas—Amount 
available, $42,852 20; estimated for the completion 
of the existing project, $302,317; asked for next 
fiscal year, $100,000. Improving the harbor at 
Galveston, Texas—Amount available, $119,337 28; 
estimated to complete the exfsting project, $82,- 
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740; amount asked for next fiscal year, $150,000. | the rapids. Improvement of the Mississippi River 
The amount required for the next fiscal — in | above the Falls of St. Anthony—Available, $682,- 
excess of the balance remaining after deducting | 743; estimated amount to complete existing work, 





it out on a shelf from an ordinary window, or in any 
other convenient way, for six to ten minutes. If a 
clear skylight only can be had, the exposure must be 





the total amount estimated for the completion of | $124,667.50; asked for next 


the existing project is necessary to cover the loss 
to the works sustained by frequent suspension, 
due to inadequate appropriations. Improvement 
of the ship channel in Galveston Bay, Pein be- 
tween Bolivia Channel and Red First Bar—Amount 
available, $147,000; amount estimated to complete 
the existing project, $446,826 42; amount asked 
for the next fiscal year, $200,000. Improvement 
of the narrows above Orange, on the Sabine River, 
Texas, and deepening the channel at the mouth of 
said river—Amount available, $10,000 ; amount esti- 
mated to complete the existing plans, $21,033, and 
this amount is asked for the next fiscal year. 

For improving Pass Cavalho inlet into Mata- 
gorda Bay, Texas, the amount required to com- 
plete the .existing project is $670,325, and the 
amount asked for the next fiscal year is $150,000. 
For deepening the channel at the mouth of the 
Nurches River, Texas, and removing obstructions 
to Beaumont, available $8,000, amount required 
to complete the work, $18,318 05; and this amount 
is asked for the next fiscal year. For deepening 
the channel at the mouth of Trinity River, 
Texas, and removing obstructions to Liberty, 
amount available, $10,000; amount required for 
completing the existing project, $7,967, and this 
amount is asked for the next fiscal year. Im- 
provement of the harbor at New Orleans, amount 
available, $50,000; amount estimated to complete 
the existing project, $426,000; amount asked for 
the next fiscal year, $200,000. During the present 
fiscal year it is proposed to expend the amount 
available in conducting the work by hired labor, 
and the purchase of material in the open market, 
and in the manner recommended in the report of a 
Commission of Engineers convened for the purpose 
of perfecting a plan for the protection of the city 
front, &c. For removing obstructions in Bayou La 
Fourche, La., available, $10,000; no further ap- 
a asked for. Improving the harbor at 

‘ort Madison, Lowa; amount available, $8,036 99, 
and this amount is asked for. Rush Chute and 
harbor of Burlington, Iowa, available, $10,034 01; 
required to complete existing project, $15,221 70, 
and this amount is asked for. Falls of St. Anthony, 
Mississippi River, available, $11,413 39; required 
to complete existing project, $184,726 31; no furth- 
er appropriation is asked for. The work on this 
improvement is progressing satisfactorily. Red 
River of the North—Available, $31,564 71; esti- 
mated amount to complete existing project, $324,- 
598 15; amount asked for the next fiscal year, 
$112,000; and it is proposed to build a lock at 
Goose Rapids to cost $100,000. Dredging will be 
continued up and down the stream, commencing at 
Moosehead. Duluth Harbor, Minnesota—Amount 
available, $33,634 04; amount estimated to com- 
plete existing project, $184,293 18; amount asked 
for the next fiscal year, $60,000. Minnesota River 
—Amount available, $10,013 41; estimated 
amount to complete existing project, $733,- 
864 63; asked for next fiscal year, $60,000. Im- 
provement of natural entrance to Bay of Superior— 
Available, $4,504 27; required to complete im- 
ea $10,000, and this amount is asked for. 

temoval of a bdr, in the Mississippi River, oppo- 
site Dubuque—Available, $10,033 17; estimated 

amount to complete existing project, $13,125 20, 
and this is asked for. Chippewa River, Wisconsin 
—Available, $10,040 64; estimated amount to com- 
plete plan of improvement, $119,892 50; amount 
asked for the next fiscal year, $84,102 50. Con- 
struction of a lock and dam on the Mississippi 
River at Meeker’s Island, Minn.—Available, $250,- 
000; amount estimated to complete existing plans 
of improvement, $922,121 46; asked for next fiscal 
year, $300,000. St. Croix River, Wis.—Available, 
$10,000; amount estimated to complete existing 
project, $11,758, and this asked for. Galena River 
and Harbor, of Galena, Ill.—Available, $30,000; 
amount estimated to complete the existing projects, 
$370,000, asked for the next fiscal year, $100,000. 
For widening and deepening the Mississippi River 
from DesMoines Rapids to mouth of the Ohio— 
Available, $100,000, and same amount is asked tor 
the next fiscal year. 

It is proposed to make a thorough survey of the 
river between Desmoines Rapids and the mouth of 
the Illinois River. For the present this work will 
be carried on by hired labor, and materials will be 

urchased in open market. Widening and deepen- 
ing the channel of the Mississippi River from St. 
Paul to Desmoines Rapids, available $250,000 ; esti- 
mated to complete existing project, $367,393; 
asked for next fiscal year, $250,000. The work will 
be carried on for the present the same as that below 





|For improving the Mississippi River from the 





scal year, ,000. 


bridge of the Milwaukee and St. Paul Railroad 
Company, above Lacrosse, Wis., to the mouth of 
Rock River, below said city, $125,000 is available, 
and no further appropriation is asked for. Protec- 
ting piers at Rock Island Bridge, $328,205, and no 
further appropriation is asked for. Improving 
Rock Island Rapids, Mississippi River, available 
$32,851.37, estimated to complete existing project, 
$20,000, and this amount is asked for. Improving 
the Upper Mississippi, such as taking out snags, 
etc..— amount available, $42,738.97, and amount 
required to operate a snagboat for the next fiscal 
year, $30,000. 

The work of removing snags and wrecks from the 
Mississippi, Missouri and Arkansas Rivers has pro- 
gressed satisfactorily, as reported by Major Suter, 
the officer in charge. Seventeen hundred and 
twelve snags were removed. Available for this 
work $250,137 35. The amount that can be profit- 
able expended in the next fiscal year is estimated 
at $260,000 for the Mississippi and Arkansas Riv- 
ers, and $125,000 for the Missouri River, and this 
amount is asked for. Toledo Harbor Ohio—Amount 
available $50,376 35; estimated to complete the 
improvement $30,000; and it is asked for. Sandus- 
ky City Harbor—Available $22,905 10: required to 
complete improvements $1,000; asked for. Hud- 
son Harbor, Ohio—available $100; no appropria- 
tion asked for. Marion Harbor, Mich.,— Available, 
$2,500; estimated to complete improvements, $7,- 
500; asked for. Vermillion Harbor, Ohio—Avail- 
able, $7,039 50; no appropriation asked for. Port 
Clinton Harbor, Ohio—Available $10,008 43; re- 

uired to complete improvements $65,000; is asked 
or. Wabash River, Indiana,—Available, $91,604.- 
93, and $50,000 is asked for. St. Clair Flat Ship 
Canal, Mich—The work on this improvement is 
progressing satisfactorily; amount available, $4,- 
225; require to complete the existing project, $3,- 
000; asked for. 





(Transactions of the American Institute of Mining Engineers.] 


NOTE UPON THE SO-CALLED BLUE PRO- 
CESS OF COPYING TRACINGS, ETC, 





BY P, BARNES, PLAINFIELD, N, J. 
(Read at the Philadelphia Meeting, Febuary, 1878.) 

It may be of interest, and perhaps of importance, to 
the members of the Institute that specific mention 
should be made in detail of the great value of this 
method of copying or photographing all kinds of trac- 
ings.* 

Several samples are laid upon the table which may 
serve as illustrations of the results obtained. Some of 
these show slight imperfections, depending upon the 
character of the tracing and upon the length of the ex- 
posure to the light, but it may be clearly seen that 
even a faint copy would be quite available for actual 
use. 

The process is believed to be of French origin, and 
has been used for many years. Special] attention seems 
to have been directed to it recently, and its great value 
to engineers appears likely to be fully recognized. 

The manipulations required are of the simplest pos- 
sible kind, and are entirely within the skill and compre- 
hension of any office boy who can be trusted to copy a 
letter in an ordinary press. 

These particulars may be summarized somewhat 
thus: 

1. Provide a flat board as large as the tracing which 
is to be copied. 

2. Lay on this board two or three thicknesses of 
common bianket, or its equivalent, to give a slightly 
yielding backing for the paper. . 

3. Lay on the blanket the prepared paper with the 
sensitive side uppermost. 

4. Lay on this paper the tracing, smoothing it out as 
perfectly as possible so as to ensure a perfect contact 
with the paper. 

5 Lay on the tracing a plate of clear glass, which 
should be heavy enough to press the tracing close down 
upon the paper. Ordinary plate glass of 34” thickness 
is quite sufficient. 

6. Expose the whole to a clear sunlight, by pushing 

* The introduction of this process into the United States is 
due principally to Mr. A. L. Holley, who first drew the attention 
of American Engineers to its simplicity and convenience. Men- 


tion was also made of the process at the meeting of the Institute 
in New York, in February, 1877, by Mr. Ogden Haight. 





























continued for thirty or forty-five minutes, and under 
a cloudy sky, sixty to ninety minutes may be needed. 


7. Remove the prepared paper and drench it freely 


for one or two minutes in clean water, and hang it up 
by one corner to dry. 


Any good hard paper may be employed (from even 


a leaf froma press copy-book up to Bristol board) 
which will bear the necessary wetting. 


For the sensitizing solution take 17 oz. citrate of 


iron and ammonia and 8 oz. clean water; and also 
1 oz. red prussiate of potash and 8 oz. clean water ; 
dissolve these separately, and mix them, keeping the so- 
lution in a yellow glass bottle, or carefully protected 
from the light. 


The paper may be very conveniently coated with a 


sponge of four inches diameter, with one flat side. The 
paper may be gone over once with the sponge quite 
moist with the solution, and the second time with the 
sponge squeezed very dry. The sheet should then be 
laid away to dry in a dark place, as ina drawer, and 
must be shielded from the light until it is to be used. 
When dry the paper is of a full yellow or bronze color; 
after the exposure to the light the surface becomes a 
darker bronze, and the lines of the tracing appear as 
still darker on the surface. Upon washing the paper 
the characteristic blue tint appears, with the lines of the 
tracing in vivid contrast. 


It will readily be seen that the process is strictly 


photographic, in the ordinary sense of the word— 
the tracing taking the place in the printing of the or- 
glass negative. Hence all details are closely repro- 
duced, even to the texture or threads of the tracing- 
cloth. 


A working drawing thus made furnishes its own 


background, and does not require to be placed over 
a white ground, as is often the case with a tracing. 
If desired the copy can be made upon common bond 
paper, which can be mounted upon a board in the usual 
way. 


Inasmuch as such copies can be made from tracings 


only, it may be well to suggest, and urge, that drawings 
can be completed or nearly so in pencil upon paper in 
the usual way, and that all the inking can be done upon 
tracing-cloth laid upon the pencil work. In this way 


the cost of the tracing (in the ordinary sense) can be 


wholly saved, and the single copy of the finished tracing 
can thus be made in the “ blue” way to the best possible 
advantage. 


It may safely be said that this method of copying 


can be employed if only one or two copies per week are 


needed of ordinarily complex drawings, with excellent 
results and with a very important saving of time and 


money. 


A ready means of adding to or correcting the blue 
copies may be found in the use of a solution of carbonate 


of soda or potash, used with a pen or brush. 


Ore 


ARTESIAN WELLS. 





i 


A Paper on the Irregularity of the Flow of Artesian 
Wells, read before the Academy of Sciences of 
Chicago, Fanuary, 13, 1874. 
BY JOHN DEAN CATON, LL.D. 


So far as I am advised, the subject of the irregularity 
and continuity of the flow of artesian wells has scarcely 
received the attention which its importance deserves. 
The geologist has been interested and instructed, by a 
study of the strata pierced by them. The chemist has 
analyzed their waters, and has been interested to ob- 
serve the changes which take place as different strata 
are passed through, and as found in different though 
contiguous locations; but at last the great practical 
question is, water— quantity —its constant and per- 
manent supply, as well as quality, for till this is as- 
sured, investments cannot safely be made depending 
upon it. 

At Ottawa during the last summe? I sunk an artesian 
well in the valley of the Illinois river, at the foot of the 
bluff on which my residence stands, first through twelve 
feet of earth, then about one hundred and forty feet of 
St. Peter’s sandstone, then six, feet of shale, then one 
hundred and twenty feet.of lime rock, and then about 
ninety-five feet of Potsdam sandstone — in all, three 
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hundred and seventy-three feet. During the passage 
through the lime rock, the water commenced flowing 
over the surface, and every day the quantity was ob- 
served to increase, and when finished, by a very rude 
and unsatisfactory mode of measuring, the flow was 
found to be 64 gallons per minute; and when the head 
was raised 15 inches higher, the flow was 55 gallons per 
minute. The well is tubed for 153 feet with four-inch 
iron pipe. After various unsatisfactory experiments 
with small hydraulic rams, I finally turned the the wa- 
ter into a tank, six feet in diameter, and holding 600 
gallons ; from this, through a four-inch discharge or 
drive pipe, the water is conducted to a hydraulic ram of 
the largest size, located 10 feet below the upper end of 
the drive pipe, and over 50 feet distant. The centre 
of the drive pipe is 11 inches above’ the floor of the 
tank. I soon observed that sometimes the water would 
only rise to the centre of the drive pipe, and at other 
times it would be three feet or more above it. At first 
I attributed this to the ram, supposing that it some- 
times discharged the water more freely than at others ; 
but upon observing that it always beat more rapidly 
with the high head than with the low, I became satis- 
fied that there was actually an irregularity in the flow 
of the well — that it discharged more water at some 
times than at others. 

In order to make a commencement, in the investiga- 
tion suggested by the phenomenon already observed, 
I directed my gardener to measure the height of the wa- 
ter in the the tank, three times a day, note the measure- 
ments, and report to me at the end of the month. 
Here is the result of his observations made in the 
month of October. The measurements were of the 
depth of water in inches : 















Date 1873. Morning.| Noon. | Evening. 
October 1..cccccsccece| 197% 22% 23 
= Zoveececeres 23 ee 
as Seivees ccenes 18 15 25 
Biss esewnde 17% 14% 14% 
“ eoveess 14% eee ‘ 
- Misia scene — 34 20 15 
a awardee ae ov see 14% 16% 18 
W Wsesecsvesecses 15% 24 18 
OO Fh veetssbeweue 20} 18 24 
Uesccccccccce 14 16 16 
hy RRs oped ve sece ven 164% 21 17% 
Be Sencresedive 16 18 14% 
ee uate 15% oe oe 
at 9g a.m. 23 20 14 
fs, Be wessencccciess 15 31% 14 
“  UJecccccccccsece] 24 284 18 
aT 4 audes och? Oe 22 14 
M8 WQicsccsescosess| 36 16 12% 
6 We wccceseeseees 14 124% 19 
OF Bhewcevccgccecce| 14% 19 14 
BB. ccccccccces eo] 14 29 18 
es Dts eccee <ae 15 23 23% 
Co Bea esi esses 14% 23 13% 
Bho wencccecces 31% 33 21 
# Becorcccesece 15 19 16% 
BJ ngs coccccccees 16% 15% 16 
OS GBiigb eccvec'se ss -| 16% 14% 15%: 
CE PRET TLETE TTT 14 13% 12 
a ero er oof  TR% 20% 14% 
tee vecesbeseecech 3S IL 16% 


Here you will observe that the maximum height of 
the water was 34 inches, which occurred on the morn- 
ing of the 8th, and the minimum was 11 inches, when 
the upper end of the drive pipe was but hall filled, 
which occurred at noon of the 31st. The next highest 
was at noon on the 25th, when it was 33 inches, and 
the next lowest was 11% inches, which occurred on the 
morning of the joth. Adding slight fractions to each 
for even figures, the average of the morning measure- 
ments is 17, noon 20, and evening 18 inches ; and yet 
the highest water observed was in the morning, when 
we have the lowest average, and the lowest water at 
noon, when we have the highest average. 

While these figures, I think, satisfactorily show that 
the flow of this well is not uniform —that it discharges 
more water to a given height at one time than at 
another— I look in vain for facts to establish a periodi- 
city in the flow. While the conditions under which 
these observations were made do not enable us to say 
what is the exact difference in the amount of water dis- 
charged at different times, because we do not know 
how much water the ram is capable of passing in a 
given time, or possibly that it may pass more water at 
some times than at others under the same head, it is 






















































hardly possible that it passes more water when the 
water but half fills the mouth of the drive pipe than 
when it is three feet above it. The changes which take 
place in the subterranean pressure are not only very 
considerable, but they take place very rapidly, as will 
be noticed by the observations made on the morning 
of the 15th. On that morning, and on that alone, two 


found to be 1534 inches in the tank, and two hours 
later it was found to be 28 inches. What may have 
occurred in the meantime we do not know. It may 
have been the two hours raising the twelve and a quar- 
ter inches, or it may have been higher or lower than 
either figure or both in the meantime. Enough is 
shown at least to stimulate the desire for more accurate 
observations, and more elements for accurate calcula- 
tions. With a view fo this, I directed that the number 
of pulsations made by the ram should be counted and 
noted at the times of the observations to be made in 
November. Here is the result: 











, Water i 
Date, 1373. Bree ie ae aie 

November 4..... 13% | 14% | 16 458—48—438 
“ Rea ees s Im 20% | 48—47—49 
” Ouaccs I4 | 16% | 19 48~48—48 
” Pi aeee 26 =| 30 18 50—51—48 
= ere 44 | os oe ha Sa 
* si 35% | 31% |.. 52—5s1 
sae Wee ass 20% | 18 20 50—48—50 
- S8icess 21% | 24% |.. 50--5I_ .. 
= 12...-. | 16 | 29% | 18 48—51—48 
a SOc os 16 17% | 14 48—48—88 
- IQ. . ssf 87 30 $e 48—51 

December 5..... oe 37 ae oe §2 


This last observation was made by myself, when I 
happened accidently at the well. 

Here we have an average of about 22 for the morn- 
ing, 23% for noon, and 17% for the evening. Still we 
have the highest auerage for the noon observations, 
while the lowest is for the evening instead of for the 
morning, as was the case in October. But this excess 
for noon is more than made up by the observation 
made by myself on the 5th day of December, so that if 
we confine ourselves to the November observations we 
find the morning the highest. whereas it was the lowest 
in October. When all the observations are carefully 
considered and compared, they seem to indicate an ab- 
solute want of periodicity. In the October observation, 
we find the highest water — 33 inches— occurred at 
noon, while on the morning of November the 8th we 
find, 44 inches, 11 inches more than was observed in 
October ; yet it is by no means improbable that even 
higher water than this occured many times during both 
months. 

We observe in the report for noon of the 5th of No- 
vember, but 11 inches of water— the same as the report 
for noon of the 31st of October. We must remember, 
however, that at this stage of water but one-half of the 
mouth of the discharge pipe is submerged, so that we 
could hardly expect it to become much lower than that, 
even ata very great diminution of the supply. Had 
the discharge pipe been inserted at the bottom of the 
tank, we might at times have observed a much lower 
stage of water in the tank. 

As the hydraulic ram is one of the instruments used 
in determining the relative flow of the water at differ- 
ent times, it is proper to observe its operations under 
different circumstances. By referring to the last report 
we see that the strokes it gave varied from 47 with 11 
inches to 59 with 44 inches. At 13% inches it gave 48 
strokes, and the same at 19 inches and all the interme- 
diate heights, With 20 inches it gave 50 pulsations, 
and the same at 26 and all the intermediate heights, 
excepting on the evening of the 5th, when with 20% 
inches it gave but 49 strokes, and at noon of the 11th 
with 24% inches it gave 51 strokes. We may suspect 
these to have been errors in the count, for on two other 
occasions with 20 and 20% inches we have reported 50 
strokes. With 29% inches we have 51 strokes, and 
the same with 30 and 314 inches. With 35% inches 
we find 52 strokes, and the same with 37 inches, nearly 
a month later; and with 44 inches we have 59 pulsa- 
tions. None of these countings can be relied upon as 
absolutely accurate, for they were made with an ordin- 
ary second-hand watch, and hence slight errors at least 
were inevitable; but they lead to the general conclu- 


observations were made. At 7 o'clock the water was | 
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sion that the greater tne head of water the faster the 
ram works and although the overflow is shorter, with 
the rapid action of the ram, yet it must be more rapid 
in proportion to the greater momentum of the descend. 
ing column of water, and the greater impact when that 
column is arrested in its descent, as it must be at each 
pulsation. We may not be far wrong, then, if we as- 
sume that at least as much water is passed at each pul- 
sation when the ram is working rapidly under a heavy 
pressure, as when working slowly in low water. 

We have, then, for 11 inches of water in the tank, 47 
strokes of the ram, and for 44 inches we have £9 strokes. 
Assuming that each pulsation passes the same quantity 
ot water, then 25 '4 per cent. more water is passed with 
the latter than with the former head, and this is the 
difference in the flow of the well at the different times. 
But this does not determine the subterranean pressure 
by which this water is supposed to be forced to the 
surface. Experiment showed that an increase of head 
of 15 inches decreased the flow from 64 gallons to 55 
gallons or say 34 per cent. Now if we assume thata 
still greater increase of the head decreases the flow in the 
same ratio, then an increase of 33 inches would decrease 
the flow by more than 30 per cent., which was the con- 
dition when the water in the tank was found to be 44 
inches. Add this to the percentage of the increased 
flow at the same time, and we have an increased sub- 
terranean pressure above the lowest observed point 
sufficient to increase the flow at the surface §5 per 
cent. This, of course, should be considered but the 
rudest approximation, and careful and accurate experi- 
ments may show it to be wide of the truth. Such ex- 
periments may be cheaply and easily made, and I pur- 
pose to make them so soon as the weather in the spring 
shall permit me to do so. By attaching a vertical pipe 
to the tubing of the well, of a height sufficieut to ar- 
rest the flow altogether, and into the top of this pipe 
introduce a float with a light graduated rod, projecting 
above the pipe sufficiently to allow the rise and fall to 
be accurately read, and at the same time apply a pres- 
sure gauge to the pipe near the surface of the ground, 
and it seems to me I shal] have two modes of determin- 
ing accurately the subterranean pressure and its varia- 
tions. Constant observation of these, day and night, 
would no doubt be necessary for a considerable time to 
give satisfactory results, but unless there be some law 
governing this subterranean pressure which is supposed 
to force up the water, of which w2 now have no con- 
ception, by which that variability would be destroyed 
or modified when the flow is forcibly stopped, I think 
we may thus obtain results at least reasonably satisfac- 
tory. For the present I will not claim to have even 
approximated the truth in my estimate of the propor- 
tional quantity of water discharged at the different 
times observed, because of the imperfect means used; 
I think, however, that I may safely say that I have 
shown that there is an inequality in the flow of this 
well, and that the changes are irregular and sometimes 
rapid. If this be so, it should excite our interest and 
stimulate to further inquiry. 

That there may be some occult laws affecting the 
flow of subterranean water we may not be prepared to 
deny. Indeed, the common law has always assumed 
that such is the case, for itabsolutely retuses to take cogni- 
zance of such flow unless a clear and distinct channel 
can be traced through which the water flows. My neigh- 
bor may dig a drain on his own land close to my spring 
of water which immediately ceases to flow, and yet for 
this I have no remedy unless I can show that he inter- 
cepted an actual channel where it could be seen that 
the water flowed to my spring. If the water percola- 
ted through the soil or sand, the law refuses to recog- 
nize the fact that he has taken away my water, no mat- 
ter how strong the circumstantial evidence may be that 
he has done so; and the reason assigned for this rule 
is that we do not know by what natural laws the flow 
of subterranean water may be governed. It is damnum 
absque injuria. 

It is even possible that we may yet discover facts 
which may have been known to our ancestors, but since 
forgotten, which may Jead'to the conclusion that the 
flow of subterranean water is subject to some mysterious 
influence, to explain which the philosopher may find 
himself embarassec. Indeed, if the observations which 
I have given you, do, as I think they do, lead to the 
conclusion that the quantity of water discharged from 
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this well, from a depth of 373 feet, is very considerably 
larger at one time than at another, and that these times 
are separated by very short and irregular intervals, we 
have already discovered facts not easy to explain ; at 
least 1 am not prepared to suggest even a theory for 
their explanation. There was no rapid increase of the 
flow during the sinking of this well, as if an open chan- 
nel of water had been struck leading from some great 
fountain of a higher elevation, but the increase was 
gradual, as the work progressed, foot by foot, indicating 
that the supply is only by percolation through the por- 
ous rock. If this be so, then no matter how great or 
how rapid the changes of pressure may be on a distant 
fountain, the flow would equalize itself in passing 
through the pores of the rock, even for a short distance: 
No appreciable quantity of gas has ever been observed 
to escape from this well, which might suggest a cause 
for this variable pressure. The water is remarkably 
pure and soft, neither in appearance or taste being dis- 
tinguished from filtered rain water, and it is used in my 
laundry exclusively, while there is abundance of rain 
water in the cistern beneath the floor. Although it 
is softer than the water of Lake Michigan, it still 
contains an appreciable amount of lime and a slight 
trace of iron. 

Within one and a half miles of this well twelve other 
wells have been sunk, all passing through the same geo- 
logical formation, and several of them a considerable 
distance into a thick stratum of lime rock underlying 
the Potsdam sandstone near the bottom of which I 
stopped sinking. With the exception of two others, 
none of these discharge water fit for domestic uses. 
Their impurities are principally iron and sulphur, in 
varying degrees in different wells. Asa general rule 
those furthest south have the most impurities. There 
are two springs within the city discharging considerable 
quantities of mineral water similar to that of the wells 
in the same region, and may be presumed to come from 
the same source. 

Whoever shall seek to explain these phenomena, must 
not start with the supposition that the ordinary laws 
which govern matter are ever suspended, but must look 
for a cause in harmony with these laws. The true 
caus® will be found in the relative conditions of matter 
perhaps ndt hitherto fully appreciated. 

My object in laying before you this paper is to stimu- 
late inquiry, and induce others who have the means 
to observe whether other flowing wells are subject to 
similar irregularities, and if so we may soon accu- 
mulate an abundance of well authenticated facts, much 
more precise in their character than these I now lay 
before you, in which the philosopher may well become 
interested. 

But then the inquiry possesses a practical as well 
as a scientific value, in which the economist as well 
as the scientist will fee] an interest. Indeed, it is the 
great mission of science to point the way to the prac- 
tical economist, which shall lead to results beneficial 
to the great public. The diffusion of useful knowl- 
edge among men, which all may appropriate for the 
good of all, is the ambition of all who are animated 
by the true spirit of science, and under its influences 
they rarely think of the pecuniary influence upon them- 
selves as individuals, but contemplate with supreme sat- 
isfaction the influence their labors may have upon the 
general welfare. 

If our great arid plains in the west are to be irri- 
gated and become verdant fields, perhaps the most 
hopeful means to be suggested is artesian wells: They 
present a subject for careful and systematic study, 
comparatively new. If pursued with the same ex- 
haustive energy and intelligence which is observed ir 
the pursuit of knowledge on other subjects of scarcely 
more importance, something useful will certainly be 
added to what we now know. If what I have now said 
will tend in any degree to awaken interest in the study 
of artesian wells, which shall tell us more certainly what 
reliance can be placed upon them, my present purpose 


will have been accomplished. 
————7<>-o—_—___—_—— 


NARROW-GAUGE RAILROADS, 





THEIR SUPERIOR ECONOMY AND CAPACITY FOR FREIGHT 
TRANSPORTATION. 

The railroads between the Mississippi Valley and the 

Atlantic, except the New York Central and portions of 

the Pennsylvania, have been built, equipped and are 
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worked upon a theory which has been demonstrated to 
be unfit for freight transportation. The gauges all run 
from four feet eight inches to five feet six and six feet. 
The war of the gauges has resulted in the victory 
of the narrow-gauges. In the mountains of Wales slate 
mines invited capital. Easy and cheap transportation 
were essential to profit Thirteen miles separated Fes- 
tiniog, the place of the mines, from Port Modoc, the 
seaport for shipping. The route was mountainous and 
difficult. Festiniog is 700 feet above Port Modoc. The 
route had to be scooped out of mountain sides, while 
ravines continually intercepted the way and had to be 
crossed by wall works and stone embankments. So 
crooked was the route that its line was almost a con- 
tinual repetition of the letter S. Its curves were so 
sharp that a moderately long train would be on three 
curves at the same time. These obstacles were in the 
way of cheap transportation. In 1839 a horse tramway 
was constructed with a two feet gauge and a sixteen 
pound rail, which in a few years was replaced by a 
thirty pound rail, and the track was adapted to steam 
engines. After eighteen years use the thirty pound 
rails were replaced by forty-eight pound rails. The 
original capital stock of the road was £36,000. The 
earnings expended in construction increased the capital 
to £86,000, making the cost $30,000 per mile. It pays 
20% per cent. on its original and 12% on its present 
capital. It is worked with the Fairlie engine, and is 
the most successful railway in England. This state- 
ment raises the question, Why is it that this narrow- 
gauge road has always paid large dividends, when near- 
ly every wide gauge in Great Britain has failed to pay ? 
The first inquiry is as to 
SAVING IN CONSTRUCTION, 

This cannot be accurately settled until the exact 
gauge is fixed and the route ig established. Three feet 
or three feet six inches should be settled upon, With 
either of these gauges the saving will vary but little, if 
any, from forty per cent, Actual and varied experi- 
ences have established this conclusion. These experi- 
ences have resulted from works entered upon on the 
report of a committee appointed by various European, 


Asiatic and South American Governments to visit the; 


Festiniog road, and examine its working capacity, feasi- 
bility and general utility. In July, 1870, this committee 
met. It was composed of the most experienced and thor- 
oughly educated railroad Engineers of Europe. They ex- 
amined in detail the engines, cars, and every element of 
practical importance in their weight, construction, size, 
durability, etc., etc. The result was a unanimous con- 
currence in a report favorable to narrow-gauges, and al 
the details so successfully demonstrated in the twenty 
years’ experiment of the Festiniog road. Russia at 
once adopted the report of its Commission, and con- 
structed the Imperial Livny Narrow-Gauge road, which 
it has since operated with triumphant success, Its cost 
(it is a three feet six inch track) was forty per cent. less 
than four feet eight and a half inch gauge, through a 
corresponding country and grades. Uniformity of result 
has shown that the cost diminishes with the width of 
the track. In India, Australia, Austria, Canada, North 
Germany and the United States, the cost has been as 
follows per mile: Australia, $32,000; India, $19,000; 
Norway, from $15,000 to $26,000; Canada, $14,000; 
Western States, $10,000 to $12,000; Tennessee, $11,. 
500. The Railway Times estimates the cost in ordi- 
nary routes at $13,500, against $24,000 for four feet 
eight and a half inch grade. The New York 7ridune, 
after exhaustive examination, fixed the cost of a fully 
equipped single track at $16,400, as against $25,400 for 
four feet eight and a half. The Denver and Rio Grande 
narrow-gauge cost $13,500, against $23,500 for a four 
feet eight and a half inches on like routes. 
SAVING IN EQUIPMENT. 


This cannot be actually settled until the guage is set- 
tled and the route established. The committee of 
European Governments, before alluded to, examined 
every detail in the Festiniog road. The Russian, In- 
dian, South American, Australian and North American 
roads have verified the conclusions there reached. The 
capacity of platform, gondola and box cars weighing 
1,776 pounds, would average 18,200 freight. The cost 
of platform cars, carrying for each wheel 3,150, would 
be $350,or $18.42 for each 1,000 pounds of capacity, 
and the capacity of freight to dead weight 1 to 2 8-10, 
The gondola would carry to each wheel 3,156; cost 


$385, or $21.39 for 1,000 pounds of capacity ; propor. 
tion of dead weight 1 to 2 48-100. Box cars carrying 
to each wheel 3,300; cost $450 or $25.71 for each 
1,000 pounds of capacity, with capacity as one is to 
two. 

The Russian narrow-gauge has demonstrated that a 
platform car weighing 1 ton, 1,300 pounds, will carry 5 
tons, 1,900 pounds. An open car weighing 1 ton, 1,700 
will carry § tons, 1,600 pounds. A closed car, weighing 
2 tons, 100 pounds, will carry 5 tuns 900 pounds, so 
that in carrying 350 tons, 242 would be freight, and 108 
dead weight. The differences in weight, capacity and 
cost, between eight-wheeled cars tor a four feet eight 
inch and a three feet six inch gauge is as follow; Three 
feet—weight 8,800: capacity 17,600; cost $458. Four 
feet eight inches—weight 19,000; capacity in full 18,- 
000; cost $735. Platform three feet gauge—weight 
6,250; capacity 18,000 ; cost $350. For four feet eight 
and a half inches gauge—weight 18,000; capacity 18,- 
000; cost $575. For gondola three feet gauge—weight 
7,250; capacity 18,000; cost $385. For four feet eight 
and a half inches gauge weight 18,500; cost $625. 
These estimates are taken from actual working weight 
on cars on the Pennsylvania road, as compared with 
the Denver & Rio Grande narrow-gauge. 

FREIGHT CARRYING POWER. 


The saving in dead weight on the narrow gauge, in 
cars to carry 100 tons, is 103,000 pounds. The most 
expert and experienced engineers give the result as 
averaging on a three feet track, two and eight-tenths of 
paying freight to one ton of dead weight; and it is not 
contended that on a four feet eight inch track the ca- 
pacity to carry freight is beyond the dead weight. This 
is the result of actual and prolonged experiments. The 
difference is demonstrated by the operations of two rep- 
resentative roads. On the London and Northwestern 
wide guage a freight train, weighing with freight 250 
tons, is made up of 50 tons of freight to 200 tons of 
dead weight. On the Imperial Livny Russiaa narrow- 
gauge, a train weighing 354 tons is made up of 260 tons 
of freight, and 94 tons of dead weight. To carry this 
270 tons of freight, the wide guage requires as an aver- 
age 1,040 tons of carriages. As 94 tons is to 1,040 so 
is the difference between the two systems. 

Actual statistics show, that the four feet eight inch 
gauge uses four tons of dead weight to carry one ton of 
freight. The fact is deduced from a report of Mr. 
Sweet, an eminent and well known engineer of New 


_ York, made up from the working tables of various 


prominent wide gauge road. All freight carried on 
passenger roads—and nearly every road in the United 
States has been constructed with special reference to 
passenger traffic—is carried at double the expense at 
which it could be carried on pure freight roads. I have 
shown that it could be carried on narrow gauge at one- 
half the expense it could be carried on wide gauges. 


DECREASED RUNNING EXPENSES. 


A decrease of wear and tear results from decreased 
friction, decreased weight and decreased collisions 
The wear and tear in rolling stock, and on the rails and 
roadbed is conceded to be inan exact ratio to the 
width between the rails and to the weight and speed 
with which trains are rolled over the track. On the 
basis I have shown, a four feet eight inch track would 
have to bear the friction of 50,000,000 tons, to 20,000,- 
000 tons on a three feet track, to carry the same amount 
of freight. The ratio then is as 20 to 50, in favor of the 
narrow gauge. So, too, the wear and tear as the train 
is drawn faster than ten miles an hour, is increased in 
the exact ratio of the increase of speed. 

The expenses of running a railroad are measured 
generally, first, by the cost of construction and equip- 
ment, and second, by the passengers and freight it car- 
ries. The cost of rolling stock between the three feet 
and four feet eight inch track is as 21 is to 32, and the 
structure as 20 is to 30. The capacity as 2 8-10 is to 
1, so that the cost of running a narrow gauge would be 
less than one-half the cost of running a wide gauge.— 
Stephen D. Dillaye, in Scribner's Monthly. 


nihil tes 

The largest cotton mills in the United States are the 
Harmony, of Cohoes, New York, which have 275,000 
spindles. The largest in the world are at Narva, in 
Russia, on the Gulf of Fintand, eighty-one miles from 


St. Petersburg. One company there owns 40v,000 
spindles. 
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PARIS EXHIBITION. 





[From our Special Correspondent.] 
164 QUEEN VicToRIA St., Lonpon E, rh 
September z0th, 1878. 
Editor ENGINEEKING News: , 

In one of my previous letters I mentioned the firms 
exhibiting American agricultural machinery, and would 
do likewise with the French exhibitors were it not for 
the fact, that in the French Annexe on the Quai d’ Or- 
say there is little but what is decidedly primitive. The 
only machines worthy of special notice in this building 
are the pumps of Messrs. Noel & Co., of Paris, which 
are extremely simple, having india-rubber ‘‘ball valves,” 
throughout. They are so arranged that the valve seats 
may be got at in less than a minute and closed in an 
equally short space of time, and the whole of the joints 
being made with indiarubber. The contrast between 
the French and English agricultural machinery is very 
striking, and your countrymen who may have visited 
Paris, will, I feel sure, agree with me, when I state that 
Messrs. Roby & Co., Ruston, Proctor & Co., Aveling 
& Porter, Marshall Sons & Co., John Fowler & Co., 
Ransome, Simmons & Head, Clayton & Shuttleworth, 
Hornsby & Sons, and Garrett & Sons, leave the rest of 
the world a long way behind in the manufacture of 
portable, traction and agricultural engines generally. 
This is the first exhibition at which Switzerland has 
shown locomotives, but the Société Suisse now shows 
some excellent work in one of Riggenbach’s patent 
locomotives for surmounting steep gradients, similar to 
some engines working on the Righi Railway, with spur 
wheels geared into a central rack. This Society like- 
wise exhibits a narrow gauge four coupled tank loco- 
motive of peculiar construction, but of good workman- 
ship and excellent finish. The cylinders are placed 
above the platform, and instead of being connected di- 
rect with the driving wheels are attached to a rocking 
beam. The cylinders are 8% inches diameter and 133% 
inches stroke. The wheels are 2’ 2° diameter. The 
total heating surface is 285 square feet and the grate 
area nearly 5 feet, giving a ratio of 1 to57. The tank 


is placed under the boiler, and holds about one ton of 


water. The weight of this engine in running order is 
a little over twelve tons. The tramway engine exhibi- 
ted by this firm is a type very similar to that of the en- 
gines constructed by Messrs. Fox, Walker & Co., for 
Rouen, which are running regularly in that town, and 
giving every satisfaction. The cylinders are placed 
above the foot plates which complicate the engines, 
but at the same time allows of every access to the whole 
of the moving parts. Twenty of these engines have 
been ordered for Paris, and it is said they are capable 
of ascending 1 in 20, and working round gurves of only 
45 feet radius. In running order this engine weighs 
about seven and a half tons, and it is estimated that it 
will consume 18 or 20 pounds of coal per hour. The 
eight wheeled coupled engine, exhibited by the Société 
Cockerill, in the Belgian Department, is also an excel- 
lent piece of workmanship, yet there are many question- 
able points in its design. Single slide bars are employ- 
ed, and the same slide bar is made to do duty as the 
valve spindle guide. The wheels are peculiar, being of 
wrought iron forged complete in one piece. The con- 
necting rods have a good feature in being of consider- 
able length, and the arrangement of safety valves is 
such that they cannot be reached without the men in 
charge putting themselves to considerable trouble. 
The Compagnie Belge, of Brussels, exhibits some re- 
markably well finished combined engines and carriages, 
for running on railways evidently intended for general 
traffic, as they are divided into 1st and 2nd classes, but 
what their particular use is to be is doubtful, as they 
are of great length and have an enormous whee] base. 
If they are to come into vogue, engine repairing shops 
will have to be considerably enlarged. The eight 
wheeled four coupled tank engine, of the Grand Cen- 
tral Belgian Railway is well finished. The cylinders 
and motion are outside the frames, and the valves are 
of the Hensinger von Waldegg type, which class of 
gear is also to be found on the Cockerill] engine and on 
the Fairlie engine. In the Austrian engine Allamva- 
sutak, the eccentric rods follow the French system, in 
as much as they are twisted in a rather unnecessary 
manner, and the carrying of the piston rods through 
both covers is a mechanical refinement the utility of 
which is questionable, but thé workmanship, is as good 






ing where we have to encounter the most formidable of 
our trade rivals. American competetion meets us in our 


and it is beyond all question the most threatening riv- 
alry that our cotton industry has to encounter. It is of 



































































as can be wished. This remark also applies to the six 
coupied tank locomotive in this department ; the piston 
rod is not carried through both covers, but to balance 
this remission ? the reversing links have been made in 
a very finicky manner, and the forks on the valve con- 
necting rods have baen made in two pieces and bolt- 
ed together, whereas such rods might, with ease be 
forged in one piece. For high finish there is nothing 
in the locomotive department which can compare with 
that on the engine in the Creusot Annexe, but yet it can 
not but be acknowledged that there is a large amount 
of expensive and unnecessary work about it. The valve 
gear is arranged outside the frames in common with 
continental practice, but the eccentric rods and all mov- 
ing parts are better designed than those to be found in 
the French engines. In conclusion I must apologize 
for the disjointed nature of this letter. I am travelling 
and am now in Lisbon, engaged on somewhat pressing 
business which does not permit of my giving that at- 
tention to your work which I would otherwise wish to 
bestow upon it. C. GRAHAM SMITH. 
a 
USE OF TALC AS A DISINCRUSTANT IN 
STEAM BOILERS. 


of the markets where we have hitherto been predomi- 
nant. The great problem which our rivals are seeking 
to solve is how to open up new channels for trade and 
how to enlarge those which already exist, and we can- 
not doubt that they have sufficient enterprise and energy 
to overcome whatever difficulties may be found to stand 
in the way of success. They set out with the con- 
viction that their fabrics are intrinsically better than 
ours, and, if they can offer them as cheaply, the trade 
which we carry on in every part of the world, or a large 
proportion of it, may, they think, be transferred to 
them. It is for our interest to be watchful, to be upon 
our guard against self-confident optimism, and to take 
every precaution in our power to meet what is certain. 

The President in his message to Congress spoke of 
the measures necessary for the revival and extension of 
foreign trade, especially by direct and speedy inter- 
change with countries on the American continent. 
The Post-Office Committee, in a thorough and exhaus- 
tive report to Congress, advocate the adoption of a lib- 
eral policy for the purpose of giving a quickening im- 
pulse to the various industries by opening new avenues 
of trade. ‘“ Our home markets,” they say, “ are glutted 
with manufactured goods, and unemployed labor starves 
on our streets. Outlets must be found for our products 





BY C. BIDOIS. by opening new channels of commerce or reclaiming old 
(Bulletin de la Societe 2 industrielle de Marseille, | ones. Perhaps the most remarkable feature in the his- 
1877, P. 204). 


tory of American commerce is the strange indifference 
which has always existed, until now, in regard to trade 
relations with the Empire of Brazil. It covers an area 
of nearly 4,000,000 square miles, with a population of 
12,000,000. It has a foreign commerce of $200,000,- 
ooo, and a coasting-trade of about $50,000,000, open 
to foreign flags. Of this trade, yearly increasing, the 
United States has less than $50,000,000 and exports 
only about $7,250,000 to that country, although, 
it needs a great many, if not most, of our manu- 
factured products. The rest of the trade is with 
Europe, and the gold we pay to meet the balance of 
trade against us goes to Eagland to purchase supplies 
for Brazil, all of which supplies we ourselves produce. 
Why is this? The answer is humiliating. There is 
not a steamship line between the United States and 
Brazil. England, France, and Germany each has 
steamship lines to Brazil, and sach pays liberally for 
the transportation of the mails. There is not a single 
American banking-honse in Brazil, nor a banking-house 
in New York doing Brazilian business. Al] exchanges 
are negotiated through London. Every letter directed 
to Brazil has to go, not directly south, but across the 
Atlantic, 3,000 miles, to England, and thence 5,000 
miles to Brazil; and about nine-tenths of the postage 
on it goes to support the heavily paid steamship lines 
between the two last named countries.” The report 
mentions the insignificance of the mercantile marine of 
the United States, and the imposibility, until it is built 
up, of competing with other nations in the carrying- 
trade. Attempts have already been made to remedy 
this state of things, and to facilitate the establishment of 
a permanent trade, not only with Brazil but with all 
South America, and although Congress has refused a 
subsidy for a steam-line to Brazil, such a line has al- 
ready been commenced, and if encouraged may be ex- 
tended. 

Whilst it is supposed that there will be universal 
competition for the trade of Africa, it is expected that 
the United States will have special advantages by means 
of the colored colonists that can be sent from the 
Southern parts of the Union. To open out these rich 
regions to the United States’ manufactories and com- 
merce it is proposed that Congress should supply the 
means of making a preliminary survey by naval officers 
of arailroad from Liberia, 1,000 or 2,000 miles east- 
ward into Central Africa, and if the survey should 
prove favorable a company is ts be formed to carry out 
the enterprise and to establish a line of steamers for 
the interchange of products. The colored colonists 
from America are to open the way for that vast trade 
which is to be the means of the regeneration of Africa. 
Neither England nor any European nation can be so 
favorably situated as America for so magnificent an en- 
terprise as this; the sons of Africa who have been 
taught civilization and Christianity in the Southern 
States of theUnion are to benefit alike their benefactors 
and their native land. Such is one of the forms in 
which we may expect to encounter American competi- 
tion. Manchester, (Eng.) Cotton. 


Pulverized talc has been employed with success for 
the prevention of incrustation in steam boilers, and also 
for effecting disincrustation where deposits have been 
permitted to accumulate. In preparing the talc for 
locomotive boilers, it is mixed with ten or twelve times 
it weight of water. On the Paris and Lyons Railway, 
where it has been employed, new boilers, or boilers 
which have been cleaned out, have been preserved 
from incrustation durimg the whole of the time that 
they have been submitted to the action of talc. Af- 
ter the supply was stopped, incrustation ensued within 
a month. The talc in the water appears to have the 
efiect of reducing the friction of pistons and valves, the 
rubbing surfaces of which receive an additional polish, 
whilst the packings last longer. M. Marié gives the 
ollowing formule for the quantity of talc to be mixed 
with the feed-water : 

T =0.0008 N C a, for locomotive boilers. 
T = 0.0006 & a, for stationary boilers. 

T = the weight of talc in lbs. 

N = the number of miles run between the washings- 

out. 

C = fuel, in Ibs., consumed per mile-run. 

A =the quantity of fuel, in lbs., consumed between 

the washings-out. 

a = parts of solid deposit in 1000 of water. 


The talc of Bourg d’ Oisan, which has been used in 
the experiments, consists of 59.5 per cent. of silica, 31 
per cent. of magnesia, and small fractions of protoxide 
of iron, alumina, magnetic iron, and water. Its ac- 
tion cording to M. Lory, is purely mechanical, in vir- 
tue of its scaly structure. It presents a great extent of 
surface, offering many points of attachment for the salts 
of incrustation.— Zvanslated by D. K. C. for Inst. C. 
E., London, Eng. 
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MERCANTILE ENTERPRISE. 





AMERICAN TRADE COMPETITION FROM AN ENGLISH 
POINT OF VIEW. 


Competition as it affects English constitutes the 
chief subject of the last report furnished by her Majes- 
ty’s Secretaries of Embassy and Legislation. On the 
part of the mercantile community in the United States 
the most energetic efforts are made to push forward 
their trade wherever there is an opening, and no means 
are spared to impress upon foreign merchants the sur- 
passing excellence and superiority of American fabrics. 
The details and information embodied in the report 
from Washington deserves serious attention, as show- 


home markets, in our colonies, and in every country 
with which we have established commercial relations ; 


the utmost importance to us to be well informed as to 
the movement going on, or contemplated, for the pur- 
pose of supplanting our trade and gaining posssession 
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THE STREETS OF PARIS. 
(Annales Industrielles, April 14, to May 5, 1878, coi. 470.) 





The repairs of the macadmized streets of Paris, for- 
merly, were partially executed here or there, just as 
they were needed; but this system has recently been 
superseded by a system of general repair, by the adop- 
tion of which much of the inconvenience and hindrance 
to traffic formerly experienced is avoided. The new 
material is spread uniformly for a thickness of from 
2% to g inches, according to the amount of wear, over 
the whole area of the street, the surface of which has 
previously been picked by gangs of men. The new 
surface is rolled, at the same time that it is abundantly 
watered, and is covered with a coating of sand to bind 
it. The rollers, formerly drawn by horses, consisted of 
a cast-iron cylinder, in a wooden frame, loaded with 
sand or old paving stones, to weigh 8 or gtcns. The 
steam roller, which has now been in use for some years, 
in the wider thoroughfares, does the work as economi- 
cally and as effectually as, and much more expeditiously 
than, the horse-roller, The steam-roller consists of 
two cast iron cylinders ; it moves in either direction 
and is steered by the diverging of the axles of the cyl- 
inders ; it can be turned ina curve of 45-feet radius. 
Steam-rolling is paid for per ton weight per kilometre 
travelled, at the rate of half a franc per kilometre-ton 
for the first yoo,coo kilometres-tons, or 15.33d. per 
ton-mile, for 250,000 ton-miles, and at reduced rates 
for additional service. One cubic yard of macadam re: 
quires the performance of from 4 to 4% ton-miles. 
The principal roads are washed and swept every five or 
six days. Tailfer’s mechanical sweeper is employed 
with advantage. 

The inaterials used for the covering of the roads are, 
for the least traffic, flints, costing 4s. 6%d: per cubic 
yard; for medium traffic, hard millstone, at 11s. 4d.; 
and for the greatest tiaffic, porphyry, at 15s. 9d. The 
average total cost of maintenance is for the first division 
of the streets of Paris, 1s. 8'%d. per square yard; and 
for the second division, 1s.1%d. But, before the con- 
version of some of the macadamised streets into paved 
streets, the respective costs averaged 2s. 7d. and 1s 
34d. The total costs range from ros. gd. per square 
yard in the Rue Lafayette, to 94d. in the Rue Haxo. 

Asphalt is much employed for paving, of which there 
are about 290,000 square yards laid with it. It is also 
used for laying crossings. It costs from ros, to 12s. per 
square yard for laying, and it is maintained by contract, 
for an annual peyment of 8.83d. per square yard, in- 
cluding the charge for renewing a fifteenth part of the 
surface each year. 

The Paper contains very full tables of the quantity 
of traffic in the streets of Paris, and much information 
respecting the watering and cleaning of them.— 7 rans. 
ated by D, K. C., for Inst. C. E., London, Eng. 
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BOOK NOTICE. 





AN ELEMENTARY COURSE OF GEOMETRICAL DRAWING 
By George L. Vose, A. M., Boston: Lee & Shep- 
ard, 1878. 

We are in receipt of the above work by Prof. Vose, 
author of the well-known Manual for Railroad Engi- 
neers, and have been much pleased with an inspection 
of it. The series of exercises open with problems in- 
tended to teach the young draughtsman accuracy and 
neatness, as well as to give him a familiarity with the 
usual geometrical constructions. The problems are on 
the right line and circle, conic sections and other 
curves. There follow projections, with such varied 
exercises on the section and intersection of solids that 
even one who has not studied descriptive geometry 
may perform all of the operations of the draughting room. 
The closing practice is upon development of surfaces 
and isometric perspective. The successive problems of 
the book are arranged in such easy sequence that it 
seems especially adapted to the wants of those who 
must pursue this branch of study by themselves. The 
plates, 38 in number, are 9% inches by 16 inches, and 
text referring to each plate is most conveniently placed 
so as to face the figures. The examples for practice are 
well conceived and drawn from actual cases. 


ee 

In the matter of avoiding loss of life, the Atlantic & 
Great Western Railroad has a record of which it may well 
be proud. During the fifteen years of its existence only 
two passengers have been killed on its lines. 


OQuR QUERY Box. 





among scientific men, taking the place of the old foot- 
pound. It is the force, which acting upon one gram for 
one second, produces a velocity of one centimeter. 


two bars, 5 in. x 3 in., the end of one being forked 
to receive the other, and the nuts setting snugly against 
the sides of the head? (4). Should the pins in such 
cases be as large as in lower chords of pin-connected 
bridges ? 


were the only elements to be considered, a pin 244° in 
diameter would be large enough, but the great necessity 
for securing sufficient bearing area arises. Repeated 
tests by careful experiments have shown conclusively 


ence multiplied by the thickness of the bar head), must 


connected with the building of the St. Charles and 






















































A writer to the New York Sua, says: “In the city of 
Brooklyn the occupant of any building in which an un. 
usual quantity of water is likely to be consumed is com- 
pelled to use a water metre. The other day a user of 
one of these metres received a notice that he must pay 
at the Water Board a deposit of $20, against possible 
detault in the payment of an extra water rate for the en- 
using six months, No daubt a similar notice was sent 
to every user of a water metre. I do not know how 
many such metres ars in use in Brooklyn, but let me 
take a number that probably is to the whole number as 
the centre is tothe circumference. Let mesuppose that 
there are but five thousand such metres. Here are de- 
posits called for, then, amounting to one hundred thious- 
and dollars, The interest on this sum for six months, 
at 7 per cent, is thirty-five hundred dollars, As there is 
not a grain of probability that the consumer will ever 
get his money back in any other way that by making 
default, here is a steady revenue of seven thousand 
dollars a year lost to the consumers, and gained by 
whom ? 

To what schedule of the Water Board’s revenue will 
this item be set down? To what purpose is this new 
fund to be devoted ?” 


Indianapolis is unwilling to depend upon the light 
of the moon, yet hopes to secure midnight illumination 
at the least expense possible. There is now in that 
city a machine on exhibition that, it is claimed, will 
manufacture gas at an expense to the consumer of not 
more than twenty cents a thousand cubic feet. The 
necessary apparatus is so cheap that any poor man can 
have the new kind of light. The machine is a small 
iron box, containing two compartments, separated by a 
solid iron partition. Under this box, which is called a 
retort a fire is lighted by burning a little crude oil. In 
three minutes or less the retort is sufficiently heated to 
perform its work. Into one of the two compartments 
crude naphtha is permitted to pass in very small quan- 
teties through a quarter-inch gas pipe ; into the other 
compartment water is permitted to pass. By the side 
of the two pipes passing in are two pipes opening out- 
wards, and through these pass the gases set free by the 
oil and water vaporized by the intense heat of the retort. 
The gases passing out at the moment of contact chemi- 
cally unite, and igniting from the oil previously lighted 
to heat the retort, from what is said to be the most per- 
rect combustion and produce the intensest heat known 
to the scientific world. This is a heating apparatus 
that will economically keep warm the entire city. In 
the production of light a third compartment is neces- 
sary, into which crude oil is allowed to pass, and the 
escape pipe from which leads into a gas receiver, where 
it is ready for use. The retorts can be placed in any 
ordinary cooking stove, or base-burner or grate. If 
this invention proves as great a success as is expected, 
the city of Indianapolis can safely defy the gas com- 
panies. 


1. What is a “ dyne”? 


Ans, It is a unit of force now in quite eral use 


2. (a) What should be the diameter of a pin to unite 


Ans, (a) If shearing strength or resistance to flexure 


that the bearing surface of the pin (half the circumfer- 


be greater than the least sectional area of the bar; 
Sir Charles Fox recomends 66 per cent. of the width of 
the bar as the diameter of the pin. (See Vose’s Man- 
ual p. 176). C. Shaler Smith, after a series of tests, 


Kentucky river bridges, reaches the same ratio of 
width to diameter as necessary to develop the full 
strength of the bar. 

The exveriments of Mr. Smith show further ‘‘that 
so far as the width of the eye-bar is concerned the size 
of the pin is a matter of no importance, provided the 
metal is proportioned in the eye and the pin is not Jess 
than two-thirds the width of the bar, but the maximum 
thickness of the bar is entireiy dependent on the rela- 
tive diameter of the pin,” (See “Proportions of Eye Bar 
Heads and Pins, as determined by experiment” Tran- 
sactions of Am. Soc. C. E., Sept., 1877). 

A 2%" pin would be large enough if the bars were 
better proportioned. (4) We think for the same degree 
of stress they should be as large. 


GENERAL INTELLIGENCE. 


Ge We solicit and are always pleased to ‘= pone in these 
columns any items of interest thal » ie be furnished us. 


GAS AND WATER. 
Moncton, N. B., is suffering from a water famine. 


Ann Arbor is again discussing the water-works 
question. 


The City Council of Ottawa, Ont., intend abolishing 
the Water Works Commissioners. 


Halifax, N. J., pays the Gas Company $24 a lamp for 
furnishing street lights during the coming year. 





Ten car loads of Pittsburg coal for the Indianapolis 


Gas Company go over the Jeffersonville Rail Road 
daily. 


The Town Hall in Eminence, Ky., has been recon- 
verted into a livery stable, and a new hall is to be 
erected. 


The Water Works Co., of Muscatine, Iowa, have 
awarded the contract for their new 18° pumping main 
to Dennis Long & Co. 


Gas Works are being built at Lebanon, Ohio, by 
Chambeis, Ireland & Co., who have purchased two 
miles of pipe therefor of Dennis Long & Co., Louisville. 


The Atlas Works, Pittsburg, have been awarded the 
contract for repairing the Lowry Engine at the water- 
works of that city, for $14,200, 


Mr. J. M. Carson, of Louisville, Ky., for many years 
the senior member of the plumbing establishment of 
Carson & Mason, will hereafter be located at Owens- 
boro, having taken charge of the water-works at that 
place, ; 


At a meeting of the West Pittsburg Gas Company, 
held on Oct, 9, Dr. J. H. Connelly offered his resigna- 
tion as President and Director. Capt. B. Young was 
then elected President and Mr. J. F. Diffenbacher as 
Vice President, 


Business is brisk at Howard and Barmore & Co.'s ship- 
yards, Jeffersonville, Ky., at present, and the glass-works 
is running a force of 150 men, and cannot fill their 
orders. Sie hundred men are einployed at these three 
institutions, with prospects for work all winter. 


Wm. F. Dugan & Co., were awarded the machine 
brass castings for the Cincinnati Water-works, but they 
have not complied, and the clerk was instructed to 
notify them to appear before the Board of Public Works, 
and_explain why they don’t come in and comply with 
the contract. 

An additional six-inch line of water pipe is ordered 

on Auburn avenue, Mount Auburn, at a cost not to ex- 
ceed $4,169. 
The Superintendent has been directed to report plan 
and estimates for laying water mains in Cumminsville 
from the east of ythe present pipe on Colerain and 
Hamilton pike to Chase street, and on connecting 
streets. 





VALUE OF THE MISSISSIPPI JETTIES. 


In a recent letter to a member of Congress, Captain 
Eads makes some important statements concerning the 


present condition of his improvements at the jetties: 


“The jetty channel is now almost as good as the en- 
trance to New York harbor. Larger ships and steamers 
visit the Port of New Orleans than ever before. Ocean 
freights have been so greatly lowered in consequexce 
that the saving in cotton alone from the port of New 
Orleans was over $1,6c0,000. As the channel deepens 
and commerce adapts itself to these new conditions the 
benefits to the producers of Missouri will be still more 
extensively enjoyed. The permanent improveme:t of 
the mouth of the Mississippi operates as a regulator of 
transportation charges, and thus adds to the value of 
every bushel of grain grown tor export to Europe or for 
consumption in the Atlantic States; and it also cheap- 
ens for the farmer all of his merchandize and other sup- 
plies brought from the East.” 





RAILROADS. 


Red Wing is talking of building a railroad to River 
Falls, Wisconsin. 


A new railroad is proposed from Chicago to the 
coal fields of Indiana. : 


The damage by the late flood to the A. & G. W. 
Railroad Company is estimated at $250,000. 


Fort Wayne people are talking about a narrow gauge 
railroad to connect them with Terre Haute. 


The rails have been laid on the St. Pau] and Pacific 
Extension to within sixteen miles of the boundary. 


A new mechanical apparatus now being construct- 
ed at East Liberty, Pa., will operate sixteen switches. 


The sum of $3000 has been expended by the Wiscon- 
sin Central Company, in rebuilding the bridge at Cedar- 
burg. 

The Springfield, Jackson and Pomeroy road is un- 
able to meet the demands made upon it for coal trans 
portation. | 


Judgement for Right of Way.—Col. John M. Wilson, 
United States Engineer, has paid into the U. S. district 
court the sum of $7,547.60/ This money has been 
paid in by Col. Wilson, who represents the Government, 
and is to be applied in liquidation of the judgement for 
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right of way for the canal and locks to be constructed 
around the es of the Columbia, Oregon. 


The name of the Pittsburg, Ashtabula & Youngs- 
town railroad has been changed to Ashtabula and 
Pittsburg railroad. 


It is stated that the American Express Company 
has 2,700 offices, and employs over 5,000 men, of whom 
600 are messengers. 


Two railroads are now being built between Port 
Huron and Lexington, Mich., both ‘wind ballasted ” 
and both onan “air” line 


Mr. James E. Joy is negotiating for the purchase of 
the iron bridge over the Saginaw River, built for the 
Chicago, Saginaw & Canada Railroad. 


The building of the Springfield, St. Paris and Sidney 
Narrow-guage railroad is said to be a fixed fact. The 
company expects to have the road completed and the 
cars running from Springfield to Sidney within the next 
twelve months. 


Winnepeg, Man., Oct. 8th.—Five miles of the Pem- 
bina Branch is ironed. Two hundred men, to work on 
the southern end, are advertised for. Prof. Bell of the 
Geological Survey, and wife, arrived here last Saturday 
from Hudson Bay, where they have been exploring all 
summer. 


The United States Surveying Steamer Hassler, which 
has been at work about Catalina Island, has got through 
there, and for the present will work between Santa 
Barbara and Santa Cruz, Santa Rosa and San Miguel 
Islands, and alsodo some work outside the islands. 
—San Francisco paper, Oct. gth. 


At Yuma, Oct. 8, a meeting to organize the Southern 
Pacific Railroad under the Territorial laws of Arizona 
elected D. D. Colton, A. P. K. Saftord, Charles Hudson, 
George Tyng. and Charles FE. Crocker, Directors. Mr. 
Colton was made President ; Mr. Safford Vice-President, 
F.S. Douty, Treasurer; and H. M. Wright, Secretary. 
The construction of the road willcommence at once. 


R. G. Rolston and others, purchasers of the West 
Line Railroad, N. Y. met at the Mansion House in Mor- 
ristown, Oct. 9, pursuant to notice, and organized a new 
corporation under the name of the Passaic and Dela- 
ware Railroad Company. They elected Samuel Sloane, 
President, and Samuel Sloane, Moses Taylor, R. G. 
Rolston, Benjamjn G. Clarke, John Brisbin, Jacob 
Vannatta, Perry R. Pyne, Andrew Reasoner, and Solo- 
mon Griffith, directors. The capital stock of the new 
corporation is $1,000,000, in shares of $50 each. 


The following special dispatch received at Portland 
Oregon, Oct. Ist, contains information of great interest 
to the people of Oregon. 

FRANKFoRT, Germany, Sept. 30th. 

A general meeting was held to-day of the bondhold- 
ers of the Oregon and Californian Railroad, at which 
bonds amounting to $2,811,100 were represented. A 
resolution was adopted by a large majority, approving 
proposals for acquiring and completing the Oregon 
Central railroad and accepting the financial propositions 
connected therewith. 


Norwalk Sept. 29.—In conversation to-day upon the 
great railroad bridge disaster, by which 53 lives were 
lost, a resident of Norwalk explained what has hereto- 
fore been a mystery—the cause of the engineer’s per- 
sistent declaration that he saw the ball up on the fatal 
night, which was the signal to go ahead. A tall tree 
on the estate of George R. Raymond was from a mere 
whim trimmed in the ‘form of a ball, and that caused 
the mistake. Two residents here ascertained this fact, 
and the tree was cut down quietly, and the story never 
leaked out until now. 


In 1872, according to the Railroad Gazette, a greater 
number of miles of new road was laid than in any other 
year before or since, namely, 4,623 miles. Since 1872 
new track has been laid as follows: 1873, 2,507 ; 1874, 
1,025; 1875, 746; 1876, 1,556; 1877, 1,223; 1878, 
1,273. The figures offer an opportunity to study the 
ups and downs of the times. They lay down a wave 
line, commencing with the time when the panic struck 
the inflated wild-cat sehemes, falling to the lethargy of 
of 1875. rising slightly in 1876, and then keeping on a 
plane for two or an years. 


A meeting of gentlemen interested in the construction 
of a narrow-gauge road from Toledo to St, Louis, was 
held in Indianapolis, Oct, 3rd, and resulted in the or- 
ganization of the St. Louis and Toledo Narrow-guage 
Company, with Col. Thomas Snell, of Clinton, Ills., 
as President, and thirteen directurs. Capital stock, 
$1,070,000 subscribed. That much of the line from 
Toledo to Van Wert, O., is in ration now. The 
road in Indiana will be 155 miles long, and enter 
Illinois just west of E e, Vermillion county. The 


line as projected will be forty-three miles shorter than 
the Wabash, r 


From the August sheet of the Machinery Tt- 
ment of the Louisville and Great Southern R. R. we 
gain the following as to the performance of — 
and cost per mile, run during that month: Total 
mileage of all divisions, 324,007; No. of engines in 
service, 150; average mileage of each engine, 2,160: 
The mileage of Coal Burners was 322,415; of wood 
burners 1,592; tutal running expenses per mile, $15.11, 
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total repairs per mile, $3.98, making total expense of 
running and repairs $19.09 or .37 cents less per mile 
than in July. t 

of nearly 6,000 miles over July. 





' 


Work on the section of the narrow gauge railroad 
which is being constructed between Umatilla and La 
Grande is being pushed forward vigorously. The cost 
of grading this section, over a rough country, is $183 
per mile, and as the sharpest curve has a radius of 410 
feet, and the steepest grade is only 60 feet per mile, the 
rodd can be operated as cheaply as consiructed. Mr. 
Frank E. Habersham, the engineer in charge of this 
work, has certainly done well, not only in his selection 
of the ground, but in getting the work done at such 
reasonable rates. He is a brother of R. A. Habersham, 
Esq., of the engineer corps of this department.—Daily 
Oregonian 


The locating survey of the Profile & Franconia Notch 
R. R.has just been completed, and it is expected that 
the construction will begin very soon. The road is to 
be of 3-foot gauge, and is 9% miles in length, extending 
from the Bethlehem Station on the Mt. Washington 
branch of the Boston Concord & Montreal R. R., 
through the Franconia Notch to the Profile House. 
The total rise between the termini is 765 feet. The 
maximum grade is 116 feet to the mile, of which there 
are 5% miles, 3 miles being continuous. C.C. Lund, 
of Concord. N. Y., who was the engineer of the Mt. 
Washington brarich, is Chief Engineer. It is proposed 


he mileage in August shows an increase | future. 


| public works, and the necessary “ concession ” has been 





to have the road in running order by July Ist, 1879. 


The following story is almost too good to be true. 
A certain railway company suspected that they were 
being defrauded by passengers traveling without tickets, 
so a detective was sent to travel on the trains. One 
day he heard a passenger remark tha‘ it was very easy 
to go from Drayton to Moorefield without a ticket. 
The detective watched his man closely, and was sur- 
prised to see him hand a proper ticket to the conductor. 
Entering into conversation with the passenger the de- 
tective said: “I should like to know your plan for 
traveling without a ticket, as Iam a frequent traveller, 
and I d.nt mind giving you a dollar for the tip.” 
“Done !” said the man; and after he pocketed the bill, 
he remarked quietly, ‘‘ When I want to travel without 
a ticket I walk.” 


A remarkable instance cf rise in railroad values may 
be seen the case of the stock and bonds of the Atchison, 
Topeka & Santa Fe Railroad and its branches. In 
February last the stock of this road sold at 8: last Sat- 
urday, there was a sale at 88. The Kansas, Topeka & 
Western sold at that time at about the same price, and 
now isat go. The Pueblo & Arkansas Valley Railroad, 
which was at that time at 3 or 4, is now bringing 70. 
These two roads belong to the Atchison, Topeka & 
Santa Fe, and the rise in the value of the three stocks 
has been the direct and legitimate result of the extension 
of the road towards a speedy connection with the South- 
ern Pacific, and more especially of the heavy immigra- 
tion that has passed over it, and the large crops along 
the line. When the stock of the Atchison, Topeka & 
Santa Fe Railroad was selling at 8 to 10, its second 
mortgage bonds were at 40, and last Saturday they sold 
at102. This advance in these Atchison securities is 
the most extraordinary that has taken place since Van- 
derbilt’s scrip dividend on New York Central. But 


son, Topeka & Santa Fe, because the advance has not 
in any sense been speculative, but has been the natural 


country through which it passed. A similar instance 
of improvement, and one due substantially to the same 
causes, is to be seen in the Burlington, Missouri River 
& Nebraska Railroad. In April, 1877, this stock was 
selling at 30, and this year has sold at 110. 


For suburban travel narrow gauge roads appear to 
have made a satisfactory record in the vicinity of New 
York. The Manhattan Beach road has done so well 
that a branch is about to be commenced to run from 
East New York to Babylon, L. I., as near the ocean as 
possible. The New York 77ribune says: 

The road will be built by J. D. Barton, who intro- 
duced the narrow gauge system on Long Island and 
built the Manhattan Beach railroad. His aim will be 
to construct it as well any broad gauge road at about 
33% per cent. of the cost. One aim of the company 
will be to run trains so as to build up this country and 
make it a desirable place of residence for‘ New York 
business men. Mr. Barton said yesterday: “ The fact 
has been demonstrated that for short lines the narrow 
gauge is incomparatively the best road. Here on this 

anhattan Beach road this season we have carried over 
a million passengers, and have not killed a single per- 
son; noteven injured one. The people here used 
to call it the clothes line road, but there is no road 
on Long Island that can show such a record. The 
secret of the success of the road is that it costs so little 
to build and run it. The cars weigh only five tons, 
those of the broad gauge roads fifteen tons; the little 
narrow gauge engines weigh only twenty tons, and can 
carry eighteen cars; one mile of this road cor.tains six- 
ty-six tons of steel, one of the other roads has eighty- 
eight tons. The — and tear are far ae all = run- 
ning expenses are less, and hence freight and pass- 
ination ans bp cxnsied deenaial I am confident that ten 
years will see all the short lines abut this city narrow 
gauge. 


the difference in the comparison is in favor of the Atchi- | 


consequence of the development of the road and the | 
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At last there is a prospect of the railway up Mount 
Vesuvius becoming a reality within a not very remote 
The plans submitted by the banker, M. 
Oblieght, have been approved by the department of 


made by the prefecture of Naples. It is hardly neces- 
sary to say that the carriages on this railway will be 
drawn, not by a locomotive engine, but by a wire rope. 
The line will be double. The rzils will be laid on an 
iron framework, supported by pillars, also of iron. They 
will be six metres (a little over 6% yards) apart. Ac- 
cording to the report upon the plans, it appears that the 
length of the railway up the mountain will be 840 me- 
tres (almost gtg yards.) The station near the summit 
will be 420 metres (nearly 460 yards) higher than that 
at the foot of the mountain, which gives the very steep 
gradients of 1 in 2. The traffic will be carried on by 
eight carriages each having room for four persons; 
these will be so distributed that while four are engaged 
in making the ascent the remaining four will be de. 
scending the mountain. The carriages will be kept 
210 metres (neatly 230 yards) apart from one another. 
To guard against accidents, each carriage will be fitted 
with two newly patented automatic brakes, which, should 
the rope happen to break, will instantly stop the car- 
riage. The wire rope will be previously tested by a 
strain equal to 64 times the weight of the carriages ; and 
the whole machinery will be set in motion by 
two steam engines of 12 horse power each, There ap- 
pears to’be but little doubt that in a few months the 
whole undertaking will be completed ; and future visi- 
tors of Naples will be able to climb Vesuvius in a less 
fatiguing manner that is at present necessary. 


A FATED ENTERPRISE. 

Where seems to be a stampede among the engineers, 
firemen and laborers whom Collins Brothers took to 
Brazil to construct the Maderia and Mamora railroad 
the enterarise in the interest of which the Metropolis 
was wrecked and so many lives lost off Currituck beach 
last February. Eleven arrived home to night mostly 
engineers. Others, they report, are working their way 
home on a schooner, including one or two physicians 
who accompanied the expedition. This leaves one 
physician, Dr. Coates, to care for four hundred men, 
50 per cent. of whom the returned parties report sick, 
including Thomas Collins one of the contractors. 
There have been forty deaths since the expedition went 
out last spring. The disaffection is said to be mainly 
on account of tne men not being paid since they went 
out, the majority leaving families behind in poor cir- 
cumstances, and being unable to make remitances, 
Chief Engineer Bird came home two months ago, with 
others. The laborers have been working their way 
home on vessels all summer. Seven hundred went out 
in the first place, and upward of two hundred and fifty 
have returned up to date. Three miles of the road is 
under track, and four miles more graded. The length 
of the proposed route is one hundred and eighty miles, 
anc the engineers say if more money and men are forth- 
coming it may be finished in three years. The portion 
they are now working on is considered the worst of the 
whole route, though with a forest so dense they cannot 
know what is one hundred feet before them. More 
sickness is reported now than at any time since the ex- 
pedition arrived in Brazil. The $6,000,000 enterprise 
of the Philadelphia contractors has been terribly crip- 
pled, owing to the locking up of the money due as the 
work goes on, in the Bank of England, by virtue of an 
injunction of some kicking stockholders. 


RAILROAD SURVEYING, 


A writer in the Manufacturer and Builder has an 
appreciative word for the railroad surveyor, Perhaps 
no class of men are subject to greater hardships and 
privations than civil engineers who have to make the 
first surveys of a new railroad, especially when the line 
runs through a mountainous and unexplored country, 
as is the case in that region of our continent known as 
the far west. Matters grow worse further, north, in 
the British territory. In the heart of the mountains 
there is hardly a day without rain, except when it snows. 
At night the surveyors often lie down in the open air, 
and consider themselves very lucky when their blankets 
are dry. In the morning they rise to a breakfast of 

rk and beans and the luxury of tea. While their re- 
ations at home are enjoying an hour of sleep in a com- 
fortable bed before rising, the engineers are off into the 
dark, silent wood, or clambering up precipices, always 
wet from the mist, or on the rocky banks of a roaring 
river, coming back at night tired out and hungry, but 
still satisfied when they have made progress in their in- 
teresting work. And this goes on con day to day and 
from week to week, working, eating, sleeping. Books 
are scarce, as they are too bulky to carry ; newspapers 
are never seen, and so they hear no news, except when 
fragments of them, from three to six months old, reach 
them in the shape of wrapping paper. The monotony 
of this mode of life is only from time to time broken by 
rheumatism, sore feet oa hands, and, if the campaign 
is long and fresh vegetable food not to be had, _— 
makes its rance, until at last the arrival of a pac 
train with fresh provisions is a happy event, long re- 
membered. In addition to all the discomforts referred 
to, there are dangers to life i rable from such kind 
of work—fires in the forest, risk of starvation by the 

iving out of supplies and the non-arrival of pack trains, 
of drowning while crossing lakes or rivers in 
frajl craft, falling over precipices, etc. 





BRIDGES 


The Kellogg Bridge Company. of Buffalo, N. Y., are 
employing about 150 hands on full time, among other 
contracts thay are engaged in supplying about 4000 feet 
of iron bridges for the extension of the Chicago & Al- 
ton Railroad in the state of Missouri. On this contract 
they last week, shipped twenty eight car loads of finish- 
ed material. 


The Niagara Bridge works, of Buffalo, N. Y., are run- 
ning to the full capacity of their establishment, with a 
considerable nnmber of contracts on hand. They now 
have under way the construction of three iron bridges 
consisting of six spans, for the Dunkirk, Allegheny 
Valley & Pittsburgh Railroad, a four track iron bridge, 
for the Boston & Lowell Railroad, and other work of 
more or less note. 


The Pittsburgh Bridge Co., of Pittsburgh, Pa., are 
running their establishment, with a full complement of 
hands, both night and day, and have contracts ahead 
for over 3000 feet of iron highway bridge work. Among 
the more important contracts which they have recently 
taken are a 150 feet pivot bridge with an iron apprcach 
of 80 feet in length, at Port Clinton, Ohio two spans of 
160 feet each at Gentryville, Mo., and a 125 feet span 
at Warrensburg, Kansas. In all they now have on 
hand about fifty contracts for iron bridges averaging in 
length from 50 to 160 feet, 


The bridge across the Brazos river just completed by 
the Baltimore Bridge Company, under the supervision 
of Mr, E. Gardner, is thus described by the Galveston, 
Tex., News: 

The Bridge is comprised in three spans of 160 feet 
each, making the whole length of structure 480 feet. 
The total weight of iron used, all of which is best qual- 
ity of wrought iron, is 368,000 pounds. The bridge is 
what is known as the Whipple truss; in the deck §2,- 
000 feet of Lumber was consumed. The top cords and 
floor beams are riveted, with hyd-aulic forged eyes for 
cord bars and tie bars, The height of the bridge above 
low water is 55 feet, which places it beyond over-flow. 
The rails are protected each side of the track on the 
bridge by gqard rails, and every other necessary expedi- 
ent has been made use of to provide against accidents 
and contingencies. The present line of bridge is some- 
thing like its total width out the direct line of the road, 
and is borne on temporary piers made by driving cy- 
press piles in the bottom of the river, enclosing them 
with thick plank, and then fiilling with sand bags. 
The direction of the road way deflected so as to pass 
over the bridge in its present location, the purpose be- 
ing to construct stone piers and abutments, on to which, 


when completed, the bridge will be slid by means of 


rollers, with which it is provided. 


STREETS, DRAINAGE, etc. 


Springfield, Ohio, will probably commence to build a 
system of sewers next year. The subject is now being 
agitated in the papers of that city, and the City Engi- 
neer, J. Douglas Moler, has made a preliminary report 
and requests farther time to make plans and estimates. 


Washington, Oct, 5—There having been much com- 
plaint recently in Washington of a dangerous nuisance 
on the river-front, being acres of filth from the sewers 
deposited on the flats, and the Commissioners of the 
District having declared their inability to abate the 
same, steps have been taken by the citizens to lay the 
matter before Congress in December. Capt. James B. 
Eads, who has charge of the improvements at the 
mouth of the Mississippi River; Gen. Gilmore of the 
Engineer Corps, United States Army; Gen. Le Duc, 
Commissioner of Agriculture, and others have made an 
examination of the locality, and Capt. Eads, after 
further invetigation, will submit a report, with such 
recommendations as he may deem proper, as to the best 
means of removing the present accumulations and pre- 
venting their recurrence. 


SANITARY AND FIRE IMPROVEMENTS, 


During a visit to Louisville, Ky., recently, a re- 
“wes for the Cincinnati Commercial called u Mr. 

. T. Scowden, the City Engineer of that city, and for 
some time the active and efficient engineer of the Cin- 
cinnati Water Works. Mr. Scowden, in addition to his 
regularly prescribed municipal duties, is giving consid- 
erable attention to the improvement of the sanitary con- 
dition of large cities, and has devised a system of drain- 
age which is well worthy the consideration of our local 
authorites. The system is composed of improved 
catch-basins, house drain traps, sewer ventilator and 
fhre cistern, . 

The improved catch-basin is a combination of two 
circular wells, sunk about eight feet below the surface 
of the street. The inner and larger basin is located di- 
rectly under the street gutter and receives the surface 
drainage; while the smaller well forms a water trap 
between the street and the sewer, with which it is con- 
nected by a line of vitrified clay pipes. The two wells 
are connected about one foot above the bottom of an 
oviform cast iron pipe provided on the trap-basin side 
with a similar check valve, which opens freely for the 
passage of street drainage flowing into the sewer, but 
closes hermitically against those violent eriform forces 
which are evolved within the body of sewers, and break 
through ordinary water-traps, thereby precipitating 
ofiensive sewer poisons into populous streets and neigh- 
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borhoods. The greater the internal strain exerted 
against the catch-basin valve the closer the joint be- 
comes ; therefore its effectiveness is increased directly 
as the force against it is increased. 

To fortify buildings still more securely against the 
invasion of- unhealthful sewer gases, a spherical valve 
has been devised with a circular openirg in its centre 
equal to the area of any pipe to which it may be at- 
tached. The valve is placed on the drain or waste- 
pipe near to bath-tubs, house-sinks, water-closet bowls, 
&c., and is manipulated by the same contrivance whieh 
is used for operating the water-cock. A slight motion 
of the bar or lever, which turns on the water, opens the 
“intercepting valve ,” and drains the water-closet, or 
sink, &c., while a slight additional motion of the lever 
will open the water cock full and flushes the closet 
bowl, or furnishes water for domestic purposes at the 
sink, &c. When the water is turned off the ‘“ inter- 
cepting valve” closes tightly and interposes an insur- 
mountable barrier between the sewer and the house, 
accomplishing thereby an effective deliverance from 
those insidious sewer poisons which pervade both pub- 
lic and private houses, and are the prolific cause of so 
much sickness. 

Another step in sewer improvements consists in add- 
ing a simple apparatus to sewer manholes, for promot- 
ing sewer ventilation and disinfecting their vitiating 
effusions. Two circular galvanized iron chambers are 
suspended from a perforated iron sewer cap into the 
manhole shaft ; the outer chamber supports an inner 
cylinder, with an angular space of six inches between 
them. The outer vessel forms a water and dirt box, for 
intercepting street drainage and delivering it through 
a water-trap at the bottom of the ventilator into the 
sewer, The water-trap also prevents the egress of 
sewer gas into the roadway. The inner chamber is 
from sixteen to eighteen inches in diameter, and con- 
tains four perforated galvanized iron trays, three inches 
apart and two and a half inches deep, filled with char- 
coal, which is protected from external injury by a novel 
cast iron sewer cap, and the outer chamber, or “ dirt- 
trap box.” The gases, therefore, which originate with- 
in the sewer rise up through the man-hole shaft, pass 
through and mingle with the charcoal, and are des- 
troyed or consumed by the condensed oxygen contained 
in the pores of the charcoal. 

Mr. Scowden has also designed a new style of fire 
cistern for use in large cities, where speedy concentra- 
tion of engines is frequently required. The new cis- 
tern is of, say, 300 barrels capacity, of ten feet inner 
diameter, and about seventeen feet long, constructed 
longitudinally with and on the side of the street. The 
cistern has two openings, one at each end, for the re- 
ception of fire-engine suction pipes. At a recent trial of 
the cistern in Louisville, six fire steamers were collected 
over it at one time, and worked at their full capacity. 
The available supplying capacity of the cistern deperds, 
as a matter of course, upon its water supply. A cistern 
forty feet long, ten feet in diameter, with sufficient wa- 
ter, would furnish pumping facilities for twelve steam- 
ers. The merits of the new cistern consist in its sim- 
plicity and superior strength, while its small, transverse 
dimensions (only twelve feet two inches) permits it to 
be located out of the way of street-car tracks, sewer 
mains, and gas and water pipes. It adds also to the 
efficiency of the Fire Department by concentrating the 
pumping machinery and men at one point ; saves large- 
ly in the length of hose lines; decreases friction there- 
by, and reduces the strain upon the pumping machinery, 
Better streams are obtained, accidents to hose lines di- 
minished, and the delay, trouble and cost resulting 
therefrom, particularly in freezing weather, considera- 
bly decreased. 


MISCELLANSZOUS. 
The population of Berlin is 1,031,888. 


Philadelphia’s permanent exhibition has finally strug- 
gled to its feet under Henry D. Moore's efficient man- 
agement, has reduced its debt of $273,500 a year ago, 
to $43,900 and, with receipts in excess of expenses, 
hopes for profitable success to come. 


So great has been the savings of the French people, 
that more than £10,000,000 has been deposited in the 
savings banks in the past seven months, and the credit 
of France is slowly approaching that of England. The 
passion of industry has been developed to an unprece- 
dented degree, and the peasants owning their own land, 
work and save as no other people do, 


Southern Russia threatens to became a rival of Penn- 
sylvania in the product of petroleum. The persons who 
some time ago found oil near the shores of the Caspian 
sea, are reported to have turned their discovery to profit. 
From one of the wells a stream, free from gas and froth, 
is forced to a height of 75 feet, yielding at the rate of 
10,000 barrels a day. It is believed that oil abounds 
in Circassia, Georgia and Astrachan, and that, when 
improved methods of drilling and pumping the wells 
have been devised, oil will be got in immense quanti- 
ties. Companies are already forming, it is reported, at 
Odessa, Novo Tcherkosk, Astraehan, and other cities 
for the purpose of obtaining oil. 


THE PRICE OF INVENTIONS.—Since 1860 England 
has paid £102,775 to inventors for discoveries in con- 
nection with ordnance and small-arms. Mr. Henry 
got £5,600 for breach-loading rifles and improvements 
























£1,000 for his plan of rifling guns and small-arms. 


in frearms; Mr. Westley en Saas for his 
breach-loading carbine; Mr. Snider, Mr. Wilson, and 
Col. Roden, £ 16,000 for their plan for converting muz. 
zle-loaders into breach-loaders ; Col. Snider got another 
sum of £5,000 for the Snider rifle, and Mr. Lancaster 
In 
artillery, Major Palliser got 415,000 for his chilled 
projectile, £7,600 for his plans for converting cast-iron 
guns, and £1,500 for improvements in artillery; Capt. 
Moncrief got £10,000 for his method of mounting guns, 
with £1,000 a year, and £5,000 when his engagement 
ended in 1875; Mr. Hale got £8,000 for rockets: Mr, 
Frazer £5,000 for construction of guns; Capt. Scott, 


£2,000 for improvements in gun carriages, and £8,000 


for other gunnery inventions, and Commodore Harvey 


£16,000 for torpedoes. 


The following is a list of the cadet engineers appoint- 
ed at the Naval Academy, they having passed a satis- 
factory examination for admission to that corps: 

Wm. H. P. Creighton, Ohio. 

ames H. Fitts, Virginia. 

Jos H. Pendleton, Pennsylvania. 

obt. W. Gatewood, Virginia. 

Fred E. Coley, New York. 

Emil Theiss, Wisconsin. 

Harry L. ‘Hawthorne, Kentucky. 

Otto C. G. Santner, New Jersey. 

Wm. H. Chambers, Pennsylvania 

Geo. R. Ferguson, Connecticut. 

Robert B. Higgins, Maryland. 

Arthur H. Clark, Rhode Island. 

Peter Miller, Kansas. 

Charles E, Rommell, Pennsylvania. 

Isaac H. Quinby, New York. 

Charles H. Howland, Rhode Island. 

John C. Leonard, Ohio. 

Harry G. Leopold, Ohio. 

Hy. L. Simpson, Pennsylvania. 

Clarence C. Willis, Mississippi. 

Edward K. Taylor, Massachusetts. 

Frank H. Conant, Massachusetts. 

Ward P. Winchell, Ohio. 

Walter R. Addicks, Pennsylvania. 

Thomas A. W. Spock, Maryland. 

There were 134 applicants for admission examined. 





CONTRACTORS’ INTELLIGENCE. 


One hundred and nineteen buildings, valued at $437- 
000, were completed in Chicago in September: 


The contract for building an engine-house on Max. 
well street, near Canal, Chicago, was awarded to T. E. 
Courtney, for $7,200. 


The Engineer's office is preparing advertisements in- 
viting pro’ s for the new street work that it is pro- 
posed to do in this city and Georgetown, D. C. 


The Kankakee Illinois Insane Hospital buildings 
are progressing favorably and are nearly ready for roof, 
which is expected to be on ina month or less. The 
Boiler House, Laundry Building, Engine House, Gas & 
Water Works, are already roofed in and the interiors 
being finished and apparatus being put in. Drainage is 
finished or very nearly so. All the exterior walls are of 
rock faced stone work. The mason work was com- 
menced in March last, (and was the first work 
commenced) by the contcactor, James Lillie. It is 
expected to have the work done by the first of next 
year. The architect is James R. Willett of Chicago. 


CONFEDRIT X ROADs, 
(Wich is in the State uv Kentucky,) 
Sept. 20, 1878 

Accordingly they let the followin con trax : 

A new City Hall to cost $250,000. 

Publick skool bilding to cost $10,000. This is con- 
sidered extravagant, but the main pint is to git the 
money into cirkelashen. 

A ship canal to connect Confedrit Run with Sucker 
Crik. Ez ther ain’t no water uv any amount in either, 
a ingenious system uv artesian wells hez to be bored, 
and suffishent water to float a steamboat is to be pump- 
ed into em by steem engines. The estimatid cost uv 
this necessary improvement is only one million uv dol- 
lars. 

A narrer gauge railroad to connect the Corners with 
Secessionville on the Looisville road, cost $500,000. 

A plank road to Davisville, to cost $200,000. 

Steam fire engines and a complete fire department to 
cost $50,000. 

This is ez fur ez the Council hez got, but other ap- 

ropriations will be made for other improvements ez 
fast ez the money is wantid to git into cirkelashen, that 
being the main pint. 

The contrax wuz all let to citizens uv the Corners, 
mostly to members uv the Council, and they wuz all 
based on the price uv a drink, plane, fifty cents. The 
Council had the money printed to pay the contrackters 
with. Ez we didn’t want to wait long before the era 
uv prosperity sot in, it wuz votid that eech contrackter 
shood hev an advance of twenty-five per cent. on the 
amount uv his contrack, that the money mite be got 
into cirkelashun to wunst, and the good effex mite be 
felt immejitly. Thit wuz, doneand some $500,000 
wuz paid to em. 4 

The effeck is terrific. 

PETROLEUM V. NAsBY, Finanseer. 
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In British India the rivers are very much the 
same in character as our great American streams, 
which vary greatly in depth and volume during 
different seasons of the year. Indeed, if anything, 
the Indian rivers, receiving the rainfall of the vast 
water sheds of the mountainous regions whence 
they derive their origin, present greater and more 
violent changes in their various stages of water. 
The beds of the Indiag rivers are also of shifting 
sands, and are subject to unusual scour. The simi- 
larity of conditions between these rivers and our 
principal western streams has induced us to present 
to our readers three very interesting Papers on 
Bridges, read before the Inst. of Civil Engineers, one 
of which is published this week, and from all three, 
together with the discussion upon them by emi- 
nent engineers, may be learned a great many of the 
difficulties attending the preparation of founda- 
tions, and the construction of bridges over these 
variable and shifting rivers, which sometimes scour 
their beds to a depth of 50 or more feet, and from 
a placid stream of three or four feet in depth, be- 
come a rushing, resistless torrent of fifty feet deep 
and spreading over a vast breadth of country. 


THE activity of returning prosperity to our coun- 
try is becoming each week more apparent. Our 
papers are full of accounts of our increasing export 
trade, and merchants and manufacturers are awak- 
ening to the importance of seeking new fields for 
their goods. Mexico, the great region adjoining 
this country in the South West, has hitherto been 
almost completely closed against American traders, 
and these latter again in the perpetually “eruptive ” 
condition of society in that fair region, have not 
felt much encouragement to send their products to 
a market so precarious. Whatever may be the 
feelings between the two people, and whatever may 
be the restrictions upon an interchange of products 
between the two countries, an effort is about to be 
made to open direct trade with Mexico. As usual 
in all commercial enterprises, Chicayo leads off, 
and on the 18th of November an. excursion party 
of merchants, manufacturers and others interested 
will leave Chicago for the city of Mexico and other 
points of interest in that Republic, to return on the 
20th of December. The arrangements for the trip 
are about completed, but we hope by next week to 
be able to give all the particulars accurately to our 
readers. The tickets are to be issued by the Illi- 
nois Central Railroad at $150 for the round trip; 
the route will be via Cairo, Texarkana, Galveston 
and Vera Cruz, and the travel will consume one 
week each way. Information relating to the ex- 
cursion can be had by addressing Gro. 8. Bowen, 
Esq., 4 Ogden Block, Chicago. 


THE AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS. 








In common with the great majority of the mem- 
bers of the American Society of Civil Engineers, 
we were reminded of its continued existence by 
the receipt of the June number of the “Transac- 
tions,” in this autumnal month of October. We 
looked upon the familiar cover of the long lost 
friend with mingled feelings of pain and pleasure; 
pleasure that he had not departed this life alto- 
gether; pain that he was so reduced in flesh, and 
came limping along so tardily. But, seriously 
speaking, why not squarely face the situation, and 
instead of intending to make up the missing num- 
bers [with an intention fearfully long drawn out}, 
skip the months intervening, and let the “ Transac- 
tions” appear at the date they prétend to appear 
on, and let the large body of non-resident mem- 
bers get their latest news of the Society Proceed- 
ings not over a week or two old, instead of months 
behind hand as now. The Society, the American 
Society of Civil Engineers, cannot too much en- 
courage and value the interest taken in it by its 








“non-resident” members; and nothing will foster 
this interest so much as a constant, prompt and 
live intercourse between the trunk and root of the 
Society at New York, and all its multitudinous 
limbs, branches, etc., all over the rest of the United 
States. 

We notice, in this connection that Constitution 
tinkering and making is put down for the order of 
exercises at the November Annual Meeting, and 
for letter ballot thereafter. A good Constitution is 
a good thing, but a live condition of affairs under 
an old one, is better than stagnation under the best 
Constitution that human ingenuity could devise. 
Some of the changes proposed, it is well enough to 
note, affect very deeply the organization of the So- 
ciety. For example, that “the Secretary and Li- 
brarian and Treasurer shall be appointed by,” “ the 
Board of Direction,” and hold office at their pleas- 
ure. “The Secretary shall receive such compensa- 
tion for his serviees and such allowance for clerical 
aid as the Board of Direction may from time to 
time determine.” We believe this provision was 
discussed at the June Convention and met with 
little favor. We are aware that English precedent 
is given for organization of the kind that such a 
change seems to lead to: a close corporation of 
Directors who practically constitute the Society, 
or at least the perpetual Queen-bees of the hive. 
But it is well enough to remember that New York 
City does not bear the relation to the United 
States, which London does to little England, and 
that even there the system has not worked to en- 
tire satisfaction; as witness the organization and 
success of the rival “Society of Engineers.” We 
should, above all things, endeavor to avoid a simi- 
lar division of the Engineers of this country into 
more than one National Society. The American 
Society of Civil Engineers must neither degenerate 
into a New York Engineers’ Club, nor become so 
exclusive and aristocratic in its government that 
there shall be a temptation to start a rival National 
Society. It must remain thoroughly republican 
and catholic in spirit, cherishing the interest taken 
in it by its most distant members; in fine, be a 
Society of the Civil Engineers of the United States 
and Canada, and for the benefit of these same engi- 
neers, one and all. 


MULTUM IN PARVO. 

What a vast amount of useful power and energy 
is lost to the world by the neglect of small things; 
little feeders, that, jnsignificant singly, yet in the 
aggregate amount to enough to turn the scale in 
favor of success. Now, if there is any man in this 
country who has ever recognized this fact more thor- 
oughly than the builder of the “Centennial En- 
gines”” we want to know him. Witness the ingenu- 
ity with which he has saved up the heat in 
the new Pawtucket Water Works boilers, and 
gained in “duty” by economy in small things. 
The “Corliss” Engines of the Pawtucket Works 
are simply “Corliss ” Engines; what “ duty ” these 
have been accustomed to show is a matter of 
record. But in Pawtucket every atom of heat is 
utilized. A wilderness of pipe is used to convey 
the feed water through coils in the smoke bonnet; 
the boilers are covered with asbestos in a very per- 
fect manner, and with tnusual thickness, to prevent 
radiation of heat, and the remarkable inventive 
genius of the builder has been exercised in the 
prevention of waste that, could it be-applied to 
water meters, would make the fortune of the in- 
ventor. 

Now, why cannot any engineer get the same re- 
sults ty making the necessary outlay to conserve 
the wasted energy? It could probably be done 
quite as cheaply by any city as by a pumping en- 
gine contractor, and indifferent engines even, 
might show a better record than their usual 
average. 






















NEW METHOD OF PRESERVING IRON.* 





(BRONZING BY STEAM AND BRONZING BY AIR.) 
The Annales des Ponts et Chaussees, of June 1877, 


gave an account of the results obtained by Prof. Barff, 
of London, on the preservation of iron by steam. The 
meta] became covered with a coating of magnetic oxide 
extremely adhesive, and which thoroughly protected 
it from exterior action. 


A note published on this subject, in the Yournal 


Offictel of the roth of March. 1877, gave to M. Bourdon, 
Capt. of Artillery, at the Manufactory of Arms at 
Tulle, the idea of essaying an analagous proceeding for 
bronzing weapons of war, (gun barrels and the scab- 
bards of sword bayonets). 


The first experiment was made by enclosing the ob- 


jects to be bronzed within a copper cylinder—part of a 
large steam pipe ;—the operation succeeded, but as par- 
ticles of copper were deposited from the cylinder upon 
the pieces enclosed, the pipe was replaced by an iron 
cylinder, closed at both ends by plates firmly riveted 
thereto. Into one of the ends, the extremity of the 


worm, conducting the steam, was inserted; the other 
was pierced by three holes, through one of which the 


stem of a thermometer was passed; to the second a 
valve was attached to aid in keeping the steam dry,— 
this required to be frequently operated, for according to 
the operations of Prof. Barff, the dryer the steam, the 


better the chemical action ;—the third hole is for an es- 
cape valve. 


The most favorable conditions for success are as fol- 


lows: 


Pressure: 2 to 24% atmospheres ; 

Temperature. 330° to 340°; 

Duration of operation ; five hours. 

In this way a greenish-black coating is produced, very 


adhesive and completely preservative. 


It must be noticed that the cylinder is placed in 


a furnace which heats the enveloping cylinder to 500°, 
about, while the thermometer records for the articles 


plunged in the steam only 340°. Assoon as the current 


of steam is shut off the pieces quickly reach the temper- 
ature of the cylinder. 


The bronzing succeeded well; but it was not imme- 


diately applicable to fire-arms because the breach is 


brazed with tin, which brazing melts at 228°. There is 
no difficulty in keeping the breach attached to the bar- 
rel, but there will always be about the foot some parti- 
cles of tin very injurious to the appearance of the 
gun. To remedy this, the brazing should be done in 
copper. 

Bronzing by Air.—Continuing his labors Capt. 
Bourdon hit upon the idea of bronzing by air, and the 
following is the method he adopted : 

The worm is connected with an iron reservoir, com- 
municating with free air, and which is heated to 120°; 
this current of heated air after having vermiculated 
through the worm, escapes into the cylinder containing 
the articles to be acted upon :—the cylinder is identical 
with that used in the preceding operation, and is placed 
in a furnace. 

The escape valve communicates with a water-ex- 
haust, by which means the passage of the air can be 
regulated —the air should pass away veryslowly. The 
interior pressure is hardly greater than one atmosphere, 
the apparatus being open to free air. 

The temperature of the air in the cylinder is 280°, 
and the operation lasts 5 hours. 

A coating is thus obtained of five hundredths of a 
millimeter, resisting the action of fine emery paper 
grade oo, and also that of diluted sulphuric acid. This, 
coating is in color a beautiful black with a greenish re- 
flection. 

To meet with real success, it is necessary that the ar- 
ticles be thoroughly scraped. On withdrawing them 
from the apparatus, they are left to become lukewarm, 
and rubbed with greasy rags; spots or stains are re- 
moved by 00 emery paper or iron filings. Most of the 
stains are avoided by suspending the articles within the 
cylinders and keeping them from contact with the inner 
surface of the vessel. 

It was discovered that in raising the temperature 
above 300° at a pressure of one atmosphere a very heavy 
coating was obtained, but that it scaled. The adhe- 


*From Annales des Ponts et Chaussees for . Not 
furnished by M. Krafft, Engineer of Ponts et 
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siveness is therefore a question of temperature and not 
of pressure, as the author of an article in the Revue d 
Artillerie, of the 15th of March, 1878, believed. 

Articles bronzed by the air process, have been ex- 
posed for a month to all vicissitudes of the weather 
without rusting. If the black coating be removed by 
emery paper, there will be found beneath it a gray sur- 
face which rust does not affect in the same manner as 
on the surface of ordinary iron; it does not eat into 
the metal, and can be easily removed by a piece of hard 
wood. This fact was also observed by Prof. Barff for 
articles bronzed by steam. 

It will therefore be seen, that, ‘‘ bronzing by air” can 
be usefully applied to the industries ; for example, the 
preservation of the interior of delivery pipes, marine 
boilers, etc. 

Since his first experiments, which occupied many 
months, Captain Bourdon made in the first fortnight of 
June, 1878, a grand essay on 400 gun barrels at one 
time. This effort has been followed by many others, 
and has shown that the problem, industrially speaking, 
has been solved. It is particularly necessary to obtain 
a sufficient current of air, so that the coating shall have 
a convenient thickness, but circulating slowly enough 
to give sufficient time for the necessary chemical action. 

These results are sufficiently important to attract at- 
tention to this ‘* French ” improvement on an idea im- 
ported from England. 

The Ministry of ‘War has adopted the Bourdon pro- 
cess, with the breaches brazed with brass; and an ex 
periment made upon a cuirass succeeded perfectly. 

Apparatus for the ‘‘ Hot Air process” for bronzing 
are ordered to be established in the Factories of Saint- 
Etienne and Chatellerault. 


THE RAVI BRIDGE, PUNJAB NORTHERN 
STATE RAILWAY.* 





BY ROBERT TREFUSIS MALLET, M. INST, C, E, 


The bridge which carries the Punjab Northern State 
railway over the river Ravi at Lahore is of thirty-three 
spans of go feet in the clear, and 97 feet 6 inches from 
centre to centre of the piers. The piers are of brick- 
work, each founded on three brick cylinders sunk 70 
feet below the lowest water-level, of 12 feet 6 inches 
external and 6 feet internal diameter. Eight vertical 
tie-bars, 1{ inch in diameter, connected at intervals 
of 12 feet 6 inches by flat horizontal bars. are built into 
the brickwork. 

The piers are protected from scour by concrete blocks 
thrown round them. The quantity ordered for each 
pier was fifteen thousand blocks, or 30,000 cubic feet of 
solid concrete. Dredging the river bed to receive the 
blocks to more than 2 or 3 feet below low water would 
have been difficult and costly, and had they all been put 
in at once, at this level, they would have formed a heap 
reaching up to the girders and 65 feet wide at the base, 
occupying more than half the waterway. The narrow 
portion of uncovered sandy bottom in the centre of 
each span would then have been scoured out to a great 
depth, and into this hole many of the blocks would 
have fallen. To prevent this, 14,000 cubic feet of 
blocks only were deposited round each pier in the first 
instance; the remainder have been or will be added as 
the river scour makes room for them below water-level. 
At the ends of the bridge the blocks were laid over the 
whole surface, forming aprons extending out to and 
around the second pier from each abutment. This 
apron increased in width end thickness towards the 
abutments, and extended round their foundation cylin- 
ders, and for 100 yards backwards, on and in front of 
the slopes of the approach embankments. The site 
for the apron was dredged to a depth of 12 feet below 
low-water level at the outer end, sloping gradually up 
to low-water level at the abutment.- Above this level 
the slopes of the embankments were pitched with 
blocks regularly laid, and over them with brickwork on 
edge. By these arrangements the effective waterway 
at the second pier from each abutment was the same as 
at the other piers in the bridge, and from thence it 
gradually diminished to nothing at the abutment face. 
Concentration of the scour at any point was thus sought 
to be avoided. The bridge was intended for a level 
crossing, to be used for road and for railway traffic 
“*From Transactions of the Institution of Civil Engineers, 
London, England. 


alternately; but the asphalt roadway has not yet been 
executed. 

The girders are of the parallel-flange type. The 
lattice bars form two series of triangles inclined at 45°. 
The superstructure was designed to carry a foot-path 
on the lower flange, and an asphalt cart road, flush with 
the railway, on the top. The cross girders carrying 
the railway are suspended in stirrups from the upper 
flange. The design is identical with thatfor the Jhelum. 

The first operation was the erection of a temporary 
wooden trestle bridge, consisting of one hundred and 
twelve spans of 14 and 16 feet. The longest timber 
procurable for the piles was 18 feet. The piles were 12 
inches square, and were driven 16 feet into the clean 
sand, leaving a length of 2 feet projecting for scarfing 
to the uprights. Ordinary hand piling engines were 
mounted on tram wheels on rails outside the lines of 
piles, and steam winches were placed on them. Each 
engine could drive in a day ten piles, or, say, 160 cubic 
feet. Every pile had each foot of its length marked on 
one face as a guarantee for its being driven its full ex- 
tent without the top being cut off. No shoes were used. 
The entire bridge, 1,600 feet in length, was erected in 
seven weeks. The greatest load on one pier of two 
piles was 16 tons. It was found that, if the river left a 
length of 4 feet of each pile in the ground, the peir 
would carry this load without settlement. 

During the dry season the scour was, therefore, lim- 
ited to within 6 feet of the points of the piles by sand- 
bags. On more thean one occasion the scour actually 
reached the points, and the piles of a pier were left 
hanging to the superstructure ; but when the bags were 
thrown in, the interstices becoming rapidly filled with 
sand, and the traffic was resumed in afew hours. This 
practice could not be recommended for passenger traf- 
fic, but it did very well for material trains for four 
years. The timbers were, as far as possible cut to mul- 
tiple dimensions of the sleepers, so as to be convertible 
without loss when the bridge was no longer required. 
Large sections of the bridge were scoured out every 
flood season, but the timbers having been previously 
roped together, and anchored, were always recovered 
and put up again. The rails were removed when floods 
were expected. 

The bricks for the foundation cylinders were made 
of three special forms, viz.a header, with its longest 
dimensions radially, a stretcher, laid with its longest 
dimension circumferentually, and a face header three .quar- 
ters the length of the others. The headers and stretch- 
ers were about 11 inches long by 5% inches wide by 3 
inches deep, and the three-quarter bricks about 8 inches 
long by 5% inches wide and 3 inches deep. The an- 
gular divergence of the ends and the radius of curvature 
of the sides were of the mean radius of the steining. 
This gave close joints inside and outside. Subsequent 
experience showed that these bricks were too large, and 
that similar forms of equal weight with the ordinary 9- 
inch brick would have been more economical. The 
special bricks were arranged in two alternate courses— 
one of all headers on the two faces of the circular wall, 
with three rings of stretchers between; the other with 
three-quarter bricks on the two faces, and two rings of 
headers between. In such circular brickwork diagonal 
courses are impracticable, and the only expedient for 
obtaining good bond, vertically, radially, and circum- 
ferentially, is the use of three-quarter bricks. 

The lime is slightly hydraulic. The kunkur of the 
district was mixed with one-fourth of its bulk of hard 
wood charcoal and burned in circular kilns of rather 
greater diameter at the bottom than at the top, with the 
bottom sloping inwards toa point. They were filled 
up twice a day with the mixed kunkur and charcoal 
and about 20 cubic feet of lime were drawn twice a day 
from each kiln. The capacity of each kiln was about 
350 cubic feet. The lime was thus about nine days 
passing through the kiln. 

The lime was filled into wooden frames on the brick 
floor, and struck off to an even depth of 4% inches, and 
the exact quantity of water used for slaking was added 
while the lime was still hot from the kiln. It was then 
beaten with wooden rammers and screened. It was 
found more economical to use the screenings for ballast 
for the permanent way to re-burn them ; also that the 
screenings could not be made into good concrete, as 
the semi-vitrified surface of the particles prevented ad- 
hesion. 


The soorkee or brick dust for the mortar was ground 
in mills, designed by Messrs, Morillier and Edwards of 
Calcutta, consisting of a pair of fluted rollers above and 
asmooth pair below, each pair being held together 
with powerful springs. The wear of the bushings was 
very great, and their repair tedius and costly, as the 
whole machine had to be taken asunder for the purpose. 
The mill consumed 8 HP., and the out-turn could not 
be raised above 400 cubic feet of brick dust in twenty. 
four hours. Ordinary pan mortar mills were also em. 
ployed occassionally for grinding up the bricks. Prob- 
ably the disintegrating machines so largely used for 
other materials would give good results, but the Author 
has not been able to ascertain what is their actua] per- 
formance in cubic feet per hour. A mill is required 
for large works that would yield 1,000 cubic feet of 
brick dust a day, and another of a portable form to give 
300 or 400 cubic feet for scattered works. A cooly can 
only pound about 3 cubic feet a day, and the supply of 
large quantities in a limited time is sometimes a serious 
difficulty, 

The mortar was composed of equal volumes of lime, 
soorkee, and fine river sand. It was ground and mixed 
in the ordinary pan mills with twoedge runners. Each 
mill was fitted with a measuring box, divided into three 
compartments for the dry materials, and with another 
box for the water. These were filled while the mil] 
was grinding the previous charge. The entire quantity 
of water and lime for one charge was filled into the 
pan and ground to a thin cream. The brick dust, 
which had already been ground, was then added, and 
finally the sand, which required no grinding. A few 
more turns of the mill sufficed to mix all together. By 
these means each 6-foot mill could be charged and 
emptied fourteen times in a day of eighteen hours, with 
economy of steam power, since the lime, of which the 
hard particles required the most grinding, was not pro- 
tected from the action of the rollers by the soorkee and 
the sand. Three pan mills supplied mortar for 100,- 
000 cubic feet of brickwork a month. 

The bricks were carried by rail to the bridge. The 
amount of breakage was 4 per cent. The mortar in 
the brickwork set well, either in air or water, in two 
or three days. Similar mortar in the concrete with 
which the cylinders were filled, by lowering it through 
the water, did not set after four months : yet this same 
concrete, if filled into a tub and immersed in water, 
set perfectly in a few days. The concrete was made 
of broken waste brick, and 42 per cent., by the meas- 
ure, of the same mixture as mortar for the brickwork, 
but not ground. The skips for lowering it were sus- 
pended from a self-disengaging claw, like that of a pil- 
ing monkey, and could not be discharged until they 
had reached the bottom. The concrete blocks for pro- 


tecting the piers from scour were composed of 
Broken brick...... 100 cubic feet ; 
Kunkur lime...... 6° = 
Brick dust........ is = 
Sati cs os be vcvcts 9 5 


making 100 cubic feet of concrete. 

The materials were spread in layers in large stalls 
and mixed, once dry and once wet, by hand, along the 
open front of the stall, as fast as required. The con- 
crete was then carried to the moulders and rammed 
into cubical iron moulding boxes without either top or 
bottom, holding 2 cubic feet each. The boxes were 
slightly tapered to facilitate their being lifted off the 
rammed block. The ramming at once gave the con- 
crete consistence enough to enable it to retain its form 
after the removal of the box, and a small number of 
boxes therefore sufficed. One man filled and rammed 
thirty blocks a day. The blocks were made on the 
banks of the river, and carried to the piers. Strong 
concrete could not be made with the lime of the dis- 
tricts, or at a moderate cost; hence it was considered 
that a cube of 15 inches was the largest size that could 
be conveniently carried by two men, and be capable of 
bearing falls and shocks without breaking up, while it 
seemed sufficiently large to withstand the force of rapid 
currents of water. Subsequent experience showed that 
in one exceptional case, with a velocitv of probably not 
less than 10 feet a second, these blocks were moved from 
a sandy bottom on to a level brick floor protecting a 
bridge, when they were. not moved farther, although 
exposed to a more violent. current. The extreme sur- 
face velocity of the river Ravi/was 9 feet a second, and 
as the velocity of eddy at the botigm of the deep holes 
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usually scoured round the pier of the bridges in such 
rivers is probably much less than at the surface, it 
would appear that there would have been no gain in 
making the blocks so large as to necessitate their being 
constructed i sifu, or being carried and deposited by 
machinery. 


hauled up, but the ordinary use of the tool is only to 
loosen the silt, which is commonly reduced to mud, to 
be removed by the dredger. Nearly all the sinking 
was done by task work, or petty contract, at rates pro- 
gressively increasing with the depth. The usual rates 
for 100 cubic feet were from— 


rails for the craneways were laid over the sandbanks 
and the channel was provided for by leaving spans 25 
and 26 open, and carrying “the craneways over the 
channel on piled staging. These arrangements proved 
to be sufficient; but arise in the river rendered the 
craneways impassible a few days after they had served 

















































The dredging for the foundation cylinders was effec- Feet. Feet. Rupees. their purpose. 
: : . . 0 to Io deep webdadveest doaie s 1.25 : : 
ted principally with Bull’s self-acting dredgers. The Ry ety «RE 8.00 The floating of the girders for spans 9 to 18 was 
hand dredger with a capacity of about 2 cubic feet was gh ote peer ore nwvidke Se accomplished on four of the weak native barges, by 
preferred to the large machine with a capacity of 25 BO GO wre seneeeeeeress 4-00 lashing them together in two pairs, and distributing the 
cubic feet. They were manipulated by two men on the a ot 9 Bee See ee ese tan a o weight carefully over the bottom. Timber staging. 16 
top of the cylinder, and were hoisted by six men and a Re Wh Mccain hs ick 7.50 feet high, was erected on each pair of boats. The re- 


pair of bullocks. When the dredger arrived at the top, 
the bullocks were unhitched and walked back tor a 
fresh lift, while the dredger was being emptied, set, and 
lowered by the six men. An improvement was made in 
the locking by inverting its action and hanging it to one 
side of the dredger. It then disengaged itself by grav- 
ity on reaching the bottom. The hoisting shears con- 
sisted of a light trame which was easily and quickly 
lifted off and on the eylinder, and only required to be 
lashed to a few rails to be ready for work. When the 
large dredger is working under the most favorable cir- 
cumstances, and in clean sand, it probably lifts more 
stuff in an hour than the small sized tool; but it is so 
liable to come up nearly empty, and the time thus lost 
before a remedy can be applied is so great, that it is 
beaten in the long run by the smal] hand dredger. The 
small dredger can act at any point round the inside 
of the wall, while the large one will only act near the 
centre; in case of a sudden influx of soil— a common 
occurrence — burying it deeply, it can be temporarily 
abandoned and dredged down upon with another, while 
a similar accident with the large machine would cause 
delay. It possesses an important advantage over the 
sand pump, Milroy’s excavator, and all heavy machines, 
in saving the cost of providing, and the delay of remov- 
ing and replacing the heavy lifting and emptying ap- 
paratus every time a fresh length of brickwork is added. 
The weighting, if any, has also to be removed and re- 
placed when building is to be continued ; hence it is of 
importance to add as much brickwork as possible each 
time. This has the further advantage of adding so 
much weighting without cost. The drawback of hav- 
ing to lift the dredger and its contents to the greater 
height sooner than would be otherwise necessary is 
small in comparison. The practice at the Ravi was to 
build a cylinder of brick 12 feet 6 i.ches in diameter 


maining height required to enable the girders to clear 
the piers was made up by a stack of cross sleepers. 
This provided for the changes of level in the river dur- 
ing the operations. Piled staging was erected to carry 
the crane out to pier 9, the first pier that was fairly in 
the water. The girder, which weighed less than 12 
tons, was carried out to this pier, and was then lowered 
until the outer end rested on the staging in one pair of 
barges, and a point a little behind the centre rested on 
pier 9. The crane was then run back to lift the back 
end of the girder, when the whole was moved forward, 
the second pair of barges was brought under, and the 
girder lowered on to them. Screw-jacks and slacking- 
wedges enabled each girder to be lowered into its place 
in a few minutes. The girders were lifted, conveyed 
400 feet, transferred to the boats, and thence to their 
respective piers, at the rate of five in two days. On the 
south side they were lifted and moved from 200 to 1,200 
feet at the rate of three or four a day. 

In each case the compression flange was riveted com- 
plete before the tension flange or the lattice bars were 
put together. This secured closer joints than could be 
obtained by bolting altogether before beginning the 
riveting. The rivets were nearly all % inch in diam- 
eter, and were closed by task work, at the rate of 5 
rupees a hundred, by men who had most of them already 
had experience of such work on the bridges of the Delhi 
railway. 

The rate of progress of the Ravi bridge was too 
much affected by official causes, distinct from the strug- 
gle with Nature, for details to be of value for purposes 
of comparison. 

The following table gives the actual cost of the prin- 
cipal items of the work, excluding the cost of plant, and 
of engineering and supervision : 


The measurement was that of the solid cylinder, 12 feet 
6 inches in diameter, or 122.7 cubic feet for every foot 
penetrated by the cylinder. When the kunkur or clay 
caused much difficulty, daily labor was substituted. 

The loading, and unloading, the cylinders was effect- 
ed entirely by manual labor, by hauling the rails up 
and down a pair of rails laid at steep incline. The 
rails were 8 yards long, some 60 lbs., and 40 Ibs. to the 
yard. Twelve men could load one hundred and twenty 
a day of the heavier or one hundred and fifty of the 
lighter rails, say 35 tons, 25 feet high, at a cost of 3% 
rupees. Steam hoisting machinery was available, but 
was not so cheap, quick or safe. 

Whenever a cylinder showed a tendency to leave the 
perpendicular, it was promptly corrected by shoring 
from the ground, and by passing a chain round, the two 
ends of which were anchored taut ata distance. Rails 
laid across the chain produced an efficient horizonte] 
pull. 

When the wells had been sunk to their full depth, 
the inequalites in the excavation were filled up level to 
the top of the wooden curb, or the bottom of the brick- 
work, with clean sand, so as to form a flat base for the 
entire cylinder when filled in. The ouly serious diffi- 
culty arose from some trees, at a cepth of 20 feet, at 
No. 18 pier, Sheet piling was driven round the site, 
and shored from the cylinders, and the enclosed space 
dredged out. The trunks were then weakened inside 
and outside the well, close to the curb, by being bored 
full of holes with a long screw auger worked frum the 
surface, the point having been inserted by a diver. 
Chains were then passed under by means of curved 
needles, and the wood was torn out by powerful lifting 
tackle. These and previous unsuccessful attempts occu 
pied more than three months, and the pier could not be 
completed before the rainy season. One and sometimes 
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and of the same height and sink it from 10 to 12 feet, | two divers were constantly at work. The central cy- PEs _Fe 22eRFS £ PbS | 
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and once for loading, and the height to which the} hinders drawing together. This was effectually reme_ g 
weighting had to be lifted on to the cylinder was re- | gieq by pitching the remainder 2 feet apart. When cy- Sa 
duced to a minimum. linders have to be sunk to great depths, they should : 

Seams of loose kunkur mixed with sand, and of| -:obably not be nearer together than one-sixth of their m8 80 3 3 
tough silt or clay, were met with and caused delay. If diameter, 2 feet being the minimum distance. One 3 9 wy 3s ee a ff 
a single nodule of kunkur was gripped in the lips of) hundred and two wells, 12 feet 6 inches in dinmeter, ea Aa? “Fe “5328 °3 £5 = 
the dredger, it prevented them closing tight, and then | twenty-four of 10 feet in diameter for the abutments, = hag z ae cis Pon BN 


the greater part of the load of sand was usually washed 
out while being lifted through the water. Under such 
circumstances the sand pump often proved the best 
tool. 

A screw of 9 inches diameter was fixed on a shaft of 
2%.inch gas tubing, and this, when repeatedly screwed 
into the clay and hauled out with tackle from above, 
proved tolerably efficient in loosening it. A better tool 
was that devised by Mr. Fouracres, and termed by him 
a spider. It consists of six picks arranged round a 
central shaft, to which they are hinged. A heavy ram, 
sliding on the shaft, and worked frcm above by a rope, 
strikes on a boss, which also slides on the shaft. Six 
connecting rods, hinged to this boss and to the outer 
ends of the picks, transmit the blows of the ram. The 
tool is lowered by a rope attached to the boss, and thus 
the picks are kept open. It is hauled out of the clay 
by a chain attached to the shaft. -ft sometimes retains 
hold of a large fragment, which can then be at once 


and about 500 lineal feet of other wells, afterwards 
abandoned, were sunk 70 feet in two working seasons, 
The average progress with the large cylinders was 2 
feet a day of actual sinking, or 8 inches a day of actual 
work, including building and loading. 

Orders to erect the ironwork were received rather 
late in the season, and all resources were employed in 
getting the main girders riveted together and lifted into 
place before the flood season in June, so as to be able 
to continue work on the cross girders, &c., during the 
floods. Half the girders were put together on the south 
bank and half on the north, and they were carried into 
place by two travelling gantry cranes. Spans 1 to g 
were over a high sandbank, only covered during high 
floods, and were left to the last. Spans 9 to 18 were 
over the main channel of the river, and the girders for 
them were floated into place. 

Spans 18 to 33 were over low sandbanks containing 
one minor channel, dry until late in the season. The 
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HOW MALARIA IS PRODUCED. 































The recent outbreak of malaria in Brooklyn, and 
its unusual prevalence this year on the borders of the 
Sound in Westchester County and on portions of the 
Hudson, show that similar causes of the troublesome 
malarias from this source exist in and around the two 
cities. These are, as we have often intimated before, 
undoubtedly the increase of population beyond the 
means of drainage and the usual safeguards of health. 
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New York, in its colonial history and its younger years, 
was a remarkably healthy small town. There was a 
great deal of natural drainage on three sides, anda 
free sweep of air throughout it. It is only in compara- 
tively recent times, since the enormous increase of pop- 
ulation, and before drainage was adapted to the new 
wants, that malaria has prevailed here. Now there is 
almost an exact malaria line in the city, north of 
which, in newer quarters, some forms of malarial troubles 
appear, and south of which these diseases are scarcely 
known, 

The Hudson River Valley has had a similar experi- 
ence. There is a beautiful, almost classic, region on 
its banks, illustrated by the quaint pen of Irving, be- 
tween Tarrytown and Irvingtown, which, till within 
comparatively recent years, was almost exempt from 
malarial tevers, and in all other respects was one of 
the healthiest, as it was one of the most picturesque 
districts in the Union. Broad farms sloped gently 
down to the Hudson, into which all the drainage of 
the region naturally flowed. The brooks were clear 
and unpolluted, the springs bringing fresh water from 
mountains far away, and but few swamps or moist low 
grounds gathered decaying vegetation, to rot under the 
hot Summer sun. But with civilization and crowded 
villages and various improvemenis, came a change. 
First, the railroad threw dams across the pretty little 
bays of the river. The culverts, for a time permitted 
these ponds to be washed out by the tide; but gradu- 
ally the culverts filled up. Within three years a third 
track has been built, which still further impeded the 
drainage ; the bays thus dammed up became stagnant 
pools, and malaria broke out along the river banks, so 
that a place which had been free from it for a century 
suddenly showed its influence. 

Then above the railroad, a deep underground dam 
in the form of the Croton aqueduct was constructed, 
which tended to obstruct drainage. Each villa owner, 
too, was anxious to have a pond on his place, both for 
ice and as a feature in the landscape. The brooks 
were accordingly dammed, and, as the rainfall varies 
so much here in different months, these ponds were at 
one time full of water, at another, exposed moist banks 
covered with decaying vegetation to the rays of the 
Summer sun. The streams themselves, too, became 
fouled. Hog-pens, henneries, privies, and slaughter- 
houses emptied their refuse into them, and the waters 
carried the disease-producing matter down to the fine 
estates on the river’s banks. It often happens, also, 
that in the villages of the Hudson the cess-pools on the 
street drain into the wells and springs on another. 
Formerly the great restorative power in nature, the rays 
of the sun, all through this region destroyed the dele- 
terious gases, and dried up the ground, reeking with of- 
fensive moisture. But, as is well known, the first pas- 
sion with a city gentlemen owning a villa is to plant 
trees. A new and artificial forest covers now miles of 
ground along the river, keeping out the great disinfec- 
tants—sun and air. All these causes have produced, 
especially in the low grounds near the ponds and the 
river, such an outbreak of malaria this year among the 
laboring classes, that the health authorities of Tarry- 
town and Irvington have taken up the matter vigor- 
ously, and are determined to reform these evils. It is 
true that the gentlemen’s places, being usually on high 
ground, have comparatively escaped, but the cottages 
of laborers and gardeners and the poor, have suffered 
generally. In the reports presented to these Boards of 
Health, it is represented that in one settlement of la- 
borers, in Abbotsford, where a foul stream runs be- 
hind the houses, not a person has escaped chills and 
fever. 

The plans of improvement which are recommended 
by the sanitary engineer consulted are simple, but likely 
to be thoroughly effective. The bays behind the rail- 
road track are to be drained by larger culverts, and the 
banks to be walled. All stagnant ponds are to be 
cleaned, drained, or walled; the brooks cleaned out 
and walled; the pig-sties and slaughter-houses remov- 
ed; a regular system of drainage to be constructed in 
the villages, and, if possible, a supply of water to be se- 
cured which shall prevent the necessity of wells, and 
great care be taken that no cess-pools drain into 
springs. The villa owners are to cut down and clear 
up their groves of trees. Various estates which have 
early adopted these simple provisions, have escaped 


malaria, and no doubt the whole region can be freed 
from it.—W. 2. Times. 





VIRGINIA ROADS. 





[D. H. King, in Vinton, Ia., Eagle.] 

Virginia roads seem to have been constructed on the 
principle that “the longest way round, is the shortest 
way home.” As yet I have not been able to discover a 
direct road from one point to another. To get toa 
point four miles distant, six or eight miles have to be 
traversed, except you may be well acquaintcd with the 
country and by riding on horseback and laying down 
fences, can take a “near cut.” 

There are comparatively few public roads, and these 
are the only ones that the law provides shall be worked. 
Many of the so called public roads are obstructed with 
numerous gates, which in the course of a few hours drive, 
occasion feelings of unpleasantness, especially if you do 
not “carry a boy ” along to attend to the duty of gate 
opening. Ata meeting of the county court last winter, 
the judge charged the grand jury in reference to the 
working of the roads, closing his remarks by saying 
that “there is no excuse for bad roads, as the laws so 
explicitely provided for their being worked.” However 
good the law may be, it will prove a dead letter, till a 
goodly number of supervisors are imported that have 
some better idea as to the proper way of managing road 
work. In a ride to the county seat, a few weeks since. 
I passed three gangs of road workers; all colored ex- 
cept the overseers, and only one of these seemed to be 
engaged. One of them was sitting on the fence in the 
shade. With each set of hands was a two horse plow 
with which one or two furrows were being run as close 
to the fence as possible. The hands were busily en- 
gaged with hilling hoes in drawing the dirt out of the 
furrows both into the fence corners, and on the edge of 
the furrow next the road, thus making three water fur— 
rows, one in the middle of the road, and one on each 
side. On the hillsides, furrows are made diagonally 
across the road, and at the edge of these poles are laid, 
for the purpose of turning the water off the road. 

The old Quaker who could not himself swear, but 
hired a boy to curse his hat a quarter’s worth, when it 
had been blown off by the wind—would not likely put 
up with less than double that amount, if he had to drive 
a loaded wagon up a Virginia hillside, after a rain, 
Where there are chuckholes in the road, leaves are 
thrown in to fill up, and a little dirt drawn over them 
to make believe it is all right. The roads are in charge 
of the county commissioners, who appoint the supervi- 
sors and lay off the road districts, placing those liable 
to road service, in such districts as they see fit. Thus 
one of my neighbors has to travel] three miles to get into 
his district, while another neighbor, living on a main 
road, is obliged to put in his time in another district, 
I have been very fortunate in getting the privilege of 
working along my own land, and “If I do say it my- 
Self,” I have not seen any better worked road in the 
state of Virginia. The ages for which the Virginian is 
liable for road service, range from 16 to 60. There 
seems to be no set time for commencing the days labor. 
As soon as you can get at it in the morning, and as late 
as your conscience will allow you to remain, is as near 
as I have been able to get at the time to be considered 
a days’ work. With all the essentials at hand for the 
best roads in the world, the Virginian seems to be con- 
tent to plod along through mud and mire, and as the 
soads in the rainy season become worse, either put on 
more team, or lay up til] the weather changes; with 
stacks of stones in the fields along side the road, there 
seems never to have been enterprise enough in the 
country toutilize them. Thus it will be till anew gene- 
ration grows up, or a new and more enterprising class is 
grafted in. 
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ENGINEERS’ CLUB OF PHILADELPHIA. 





At the last meeting of the Club, Professor Lewis M. 
Haupt, President, read a memorial to the State Legis- 
lature praying that an appropriation be made to cn.op- 
erate with the General Government in the more vigor- 
ous prosecution of the Geodetic and Topographical Sur- 
vey of the State, for the following reasons: 

Ist. The imperative demand for such work to supply 


correct maps for the true representation of the geology 
of the State. 

2d. Correct maps are necessary to the proper devel- 
opment of the State. 

3d. To reform the system of land surveying now the 
source of so many uncertainties in consequence of the 
secular changes in variations of the magnetic meridian ; 
and, 

4th. The ultimate economy of accurate surveys. 

The memorial closed with a statement of the organi- 
zation required for such works. 

In supporting it Mr. Ingham, Commissioner for the 
Second Geological Survey, said that they had found the 
present maps, boundaries, &c., to be utterly worthless as 
regards accurate location, in many cases requiring the 
geology to be forced to fit county lines, and he regretted 
that this State had not already taken steps to remedy 
this evil. After further discussion, action was post- 
poned. 

Mr. A. A. Roberts laid before the club the original 
drawings for structures on the Allegheny Portage Road 
(1831-6); among others the plan of the first tunnel in 
America. These he has recently discovered. 

A letter from Mr. J. Christie, corresponding member, 
was read, in relation to simplifying formule for strains 
in rolled iron I, T and L beams, giving result of some 
experiments recently made, 

Mr. Henry G. Morris exhibited plans of several 
boilers, which he had used with good results, and 
showed comparative merits of each ; also plans of sugar- 
making machinery, with detailed explanations. 

Mr. Muckle presented drawings of Eaves’s new safety 
valve, from “Atlas Steel and Iron Works,” and showed 
its advantages. He also read a Cescription of Haddan's 
Military or Pioneer Railway, recently placed before the 
Royal Institution, and, when on trial, a section was 
erected at a speed equivalent to a mile a day to every 
hundred men employed. This was over uneven ground. 

Louris C. MADEIRA, JR., 
Oct. 14, 1878. Secretary pro tem, 
oo 

THE following are the changes and additions to the 
list of members of the American Society of Civil Engi- 
neers for the month of June, 1878: 

Addition.— Member.— Elliot C. Clarke, Prin. As’t 
Engineer in charge of Improved Sewerage, 74 Tremont 
St., Boston, Mass. Elected September 4th, 1878. 

Changes and Corrections. — Members. — James C. 
Aldrich, North Scituate, R. I.; S. H. Chittenden, As’t 
Eng., Elk River Shvals, Decatur, Alabama; E. L. 
Corthell, Res. Engineer, South Pass Jetties, 383 
Friendship St., Providence, R. I.; James H. Harlow, 
Eng. in charge Davis Island Dam, Box 70, Pittsburyh, 
Pa.; John W. Hill, Mechanical Engineer, S. E. cor. 
Fifth and Walnut Sts,, Cincinnati, Ohio: A. G. War- 
field Jr.. Assistant State Engineer, San Francisco, Cal. 

Funiors— George E. Clay, 7 West Forty-fifth St. 
New York; Mansfield Merriman, Prof. Civil and Me- 
‘chanical Engineering, Lehigh University, Bethelem, 
Pa. ; Samuel Whinery, As’t Eng. U. S. Engineer Corps 
Elk River Shoals, Decatur. Alabama. 

Resignation.—Schuyler Hamilton, Member, Sept. 4, 
1878. 





PUBLICATIONS RECEIVED. 





Annual Report of the Chief Engineer of the Wa- 
ter Department of the City of Philadelphia, for the year 
1877. Presented to Councils Oct. 3, 1878. 

We have -in a previous number of ENGINEERING 
NEws published the main items of interest contained: 
in this Report, from advance sheets sent us. The 
complete Report now before us is a very important 
contribution to the literature of Water Supply Engineer- 
ing, principally on account of the valuable illustrations 
it contains and which are as follows: Diagram show- 
ing the daily pumpage for the year 1877; Twenty mil- 
lion gallon Compound Pumping Engine ; Spring Garden 
Works ; Wentz Farm Reservoir, Stop house and Inlet ; 
Plan and Profile of the Frankford Pumping Main ; 
Trestle Work on line of Frankford Pumping Main ; 
Frankford Pumping Station, section on line north and 
south ; Frankford Pumping Station, section on line east 
and west. 

Tables of Rainfall at Philadelphia for the past 66 
years, also wastage over dam for the year, are given. 
The balance of the Report is made up of the usual 


items of Operating Expenses given in all such docu- 
ments, 


It is probable that the edition is limited, and the three 
or four thousand of our readers who are interested in 
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| 
Water Works Engines, and Pumpage Diagrams had | equal facility whether the notes are in meters or in feet. 


better lose no time if they want a copy from the Water 
Department of Philadelphia. 

As the newspapers during the past month have all 
told such harrowing tales of the mortgaged condition 
of the Quaker City, we would suggest that parties so- 
liciting the Reports enclose six cents postage, as other- 
wise we have no doubt a special appropriation will have 
to be made by the City to cover this expense. We ac- 
cept the thanks of the Water Department of Philadel- 
phia, in advance for our advertisement, and we are thus 
generous, because we Know that the people who will 
solicit these Reports on the strength of this notice, are 
the very best persons for such documents to reach, and 
it is usually the case in public offices that after a few 
copies of a Report, very valuable in itself, are distributed 
among the city officials and their immediate acquaintan- 
ces, the balance are piled up in a vault or lumber room, 
and after a time forgotten. Therefore we do not think 
our genial friends Dr. McFadden, or his talented as- 
sistant Mr. Darrach, will object to filling all orders for 
their able Report. 
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DECIMAL FOOT SCALE FOR ENGINEERS. 





[From the Metric Bureau.] 

Perhaps no class would welcome the introduction of 
the Metric System more than the civil engineers and 
land surveyors. So strongly were they impressed by 
the utility or necessity of a decimal division of the 
linear unit, that many years ago they voluntarily sub- 
stituted a decimal for the duodecimal division of the 
foot. In its use they have persisted, although at vari- 
ance with most mechanical classes, who still adhere 
to the older system, and look upon the decimal division 
of the foot as a scientific and unpractical mystery. 

Familiarized by the use of the decimal foot, they 
gradually extended the application of decimals to other 
departments of metrology, so that now there is scarcely 
aclass better educated in the fundamental principles of 
the Metric System, 

It is much to be regretted, that the use of the inch 
was not abandoned in the office as well as in the field. 
Its retension in office work has caused most of the 
plans to be drawn at scales quite at variance with the 
decimal system in which the field work has been con- 
ducted. The absurdity of measuring in feet and deci- 
mals and then plotting the notes in iuches and frac- 
tions is too glaring to require argument. Worse than 
this, it has made most of our plans incommensurable 
with metric plans, and difficult of interpretation to users 
of the Metric System, while, conversely, it has rendered 
plates and illustrations in French and German publica- 
tions of little use to us except through the tedious pro- 
cess of numerical conversion of dimensions. 

[f, to a plan drawn from metric measurements, at a 
scale of 1-1ooth (all linear dimensions being 1-100th 
nature), we apply a scale of equal parts marked in 
tenths, hundredths, and thousaadths of a foot, each 
hundredth of a foot, on the scale, will indicate one foot 
vf actual size. This and a scale of millimeters would 
evidently be interchangeable, During the transition 
period preceding the complete introduction of the Metric 
System, a plan to be drawn from mixed notes, part re- 
cently taken in meters, and the rest recorded years be- 
tore in feet, would require no numerical conversion of 
dimensions. The metric survey would be plotted by 
the scale of millimeters (1-100th or 1-1oooth, etc., at 
pleasure), and the older survey would be plotted by 
the scale of thousandths of the foot to the same scale 
and on the same sheet. 

This decimal foot scale is a counterpart of the stand- 
ard triangular metric scales. The foot is divided into 
the same relative parts as the meter, thus giving a set 
of scales interchangeable with all those commonly used 
in the Metric System. This scale is quite similar in 
appearance and use to the ordinary inch scale, and re- 
quires no special training of the draughtsman. Its 
form is triangular. On the first edge 1-100th foot as 
unity is subdivided into thousandths of a foot, which 
extend the whole length, and give a most valuable scale, 
needed by every engineer. On the other edges the 
units are 0.015 ft., 0.02 ft., 0.025 ft., 0.03 ft., 0.04 ft. 
0.05 {t., 0.06 ft., 0.08 ft. As only six graduations are 
possible on the three edges, the scales 0.015, 0.025, 0.04 
are obtained by reverse numbering on 0.03, 0.05, 0.08. 

With such a scale no engineer need hesitate to adopt 
the meter for his linear base, through fear of rendering 
his notes of previous surveys useless without laborious 
numerical conversions. The decimal foot scale is 
also extremely valuable, because it furnishes all the 
scales used on the Coast Survey, except a few, which, 
being duodecimally related to the linear unit, can be 
obtained from the common engineer’s scale. It also 
provides two useful scales between the ordinary 10 and 
20 feet to‘an inch. This need is frequently felt by 
every engineer. : 

Every engineer needs the scale,— 

1. To produce record maps or plans in advance of 
the general use of the Metric System, which shall be 
commensurable with plans made after its general intro- 
duction, and upon which additions can be plotted with 
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2. To increase the utility of old note books after the 
metric unit has been introduced. By its use the old can~ 
be plotted in conjunction with the new metric notes. 

To render the dimensions of published plans, drawn 
from metric measures, more intelligible to one imper- 
fectly familiar with the new units, as the dimensions 
can be read at once by the scale in feet and decimals. 

Plans can be drawn by the Decimal Foot Scale as 
follows : 


DESIGNATION OF 
ARE... Ae SCALES. 
Meter. Foot. 
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Ol | Ol hs os rho Teo tHebvm KC. 
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s002 | .02 by te sbm seem sobom Kc. 





This scale posses a greater range than the ordinary 
inch scale. A set of scales can be chosen from it cor- 
responding fairly with those now in use, as is shown 
below, A good method of stating the scale of a plan 
would be: 


0.002 ft. = one foot, 
Scale i 0.002 m. = one meter, bor sho 

We are indebted for this admirable idea to C. H. 
Swan. of the City Engineer’s Office, Providence, R. I. 
It seems just the entering wedge for the engineers. The 
change to this scale is a matter of convenience to the 
most conservative, and this once in general use the 
adoption of the complete Metric System becomes a mat- 
ter of little difficulty. (To secure these advantages as 
rapidly as possible, a quantity of these scales were 
made, and supplied to draughtsmen, as long as the lot 
lasted, at $2.50, which was the wholesale cost per dozen 
at the factory. The retail price would be $3.50. None 
of this first lot are left. All were taken by engineers 
who saw them before this description was printed. If 
orders come in, the Bureau will have another lot made 
at same price. If few are ordered $3.00 will be charg- 
ed. This is for the best triangular scale made). 

For the convenience of draughtsmen Mr. Swan has 
prepared the following table. Its fullness will be ap- 
parent at a glance: 


DECIMAL METRIC AND Foot SCALEs. 
With Equivalents in the Ordinary Forms. 


Decimal Scales. | Ordinary Forms. 




















meter meter} 
1.00} foot =? j foot. Full size. 
“a * ws * g.6 inches = 1 foot, 
-€0 “ =2 . $85." ae 5 
-50 ee 3 Sere. 2 ae 
+40 oe =2 we ie « ae 
—0 oe = 1 “ 3.6 oo = “oo 
+25 “ =1 “ 3.0 ry a te 
-20 7 = I a7 2.4 “ = “ 
«15 vec ae o i. ae 
-10 o = I “ I.2 “ = ad 
-08 =a a 1.04 feet to an inch. 
.06 a7 = I “ 1.39 a7 
+05 aes ms 1.67 = 
-04 ae - 2.08 a 
+03 “ =1 . 2.78 * 
"025 ay = 1 ad 3.33 ‘ 
02 “ =1 “ 4.37 “ 
-O15 “ =!1 « 5-56 - 
-O1 “ 4 ” 8.33 a 
-08 “ =f - 10.42 " 
-06 “ =>10 13.89 98 
-O5 ° =10 r 16.67 oa 
-O4 “ = Io “1 20.83 oe 
-03 “= 10 ' 27.78 ” 
+025 “ =10 ‘a 33-33 re 
-02 “ = 10 = 41-67 x 
-O15 “ = 10 : 55-55 a 
-O1 “ >= 10 io 83.33 o 
-08 Sn ae 104.16 ¥ 
-06 ea eS 133.89 . 
+05 6 ee * 166.67 " 
-04 “ =100 “ 208 . 33 a 
-03 ” 2a" 277-78 Fr 
025 “ =100 “ | 333-33 a 
.02 ie 416°67 Ee 
0.15 “ =1I9@ “ 555.56 = 
‘or “ =100 “ 833-33 = 
-08 “ = 1000 “ | 1041.67 ie 
etc. etc. 
CORRESPONDENCE. 


Boston, Oct. 17, 1878. 
Epiton ENGINEERING News. 
Sir: My attention has just been called to ““Alpha’s” 


letter in your paper of Oct. 3d. I have looked up the 
original article and find myself guiltless of an error in 
translation, and ENGINEERING NEWs equally innocent 


of any typographical error in the sentence quoted. 





















whether the German article does not contain a typo- 
graphical error, or whether the author may not have 
made a slip of the pen, is another matter. 

As concerns the time made, which * Alpha” has 
seen beaten by percussion drills, should it not have 
been mentioned that this was lime made in drilling 3.2 
and 4 inch holes; a size which percussion drills fight 
rather shy of, but the value of which in tunnelling, all 
will appreciate. Truly yours. 

CLEMENS HERSCHEL. 
‘ccaihiesliaciadiellaala s 
OHIO RIVER IMPROVEMENT. 
How the Work is Progressing—Where the Money 
has been Spent. 


WASHINGTON, October 13, 1878. 


Lieutenant F. A. Mahan, Engineer in charge of the 
improvements on the Ohio, Monongahela and Little 
Kanawha rivers, has submitted his report, dated at 
Pittsburgh, Pa., tothe Chief Engineer. He reports 
the 
Purchase of land at Davis Island.... .....-. $ 14,593 
And estimates the cost of the movable dam 

there at...... erbiucvnc er eawieneeeees «++ 465,000 

OM Gens escccnqeteseceens Seessceacese 24505 

MOM dkeduse décccns ee erseeeress eee + .$479.594 
Amount available under former appropriations. 225,000 











Required for the completion of the work... .$254,593 


He recommends the following dykes and cost : 
Four Mile Creek, 1,500 feet .........00005- $ 22,500 
ot ee rer ery Teer rere 18,c00 
Puppy Creek, 2,500 feet.......-cccccccccece 37.500 
Caseyville, 2,500 feet. ...cccsccccscecs Eekees 37,500 
Gas Gasca adbacvakes qhewesacdns<s $115 500 


He reports in the Ohio twenty-four wrecks of steam 
boats and barges, twenty of which obstruct navigation, 
and which should be blown up with powder, the esti- 
mated cost of which is $20,000. He recommends the 
construction of a new iron hulled dredge boat to replace 
the old one worn out. 

The estimates for improvements in 1879-80 are: 

To complete the movable dam at Davis 
ee EF eT TEPC COL TT CORES $254,593 
Additional dykes mentioned................ 115,500 
Memowtal Of Wreckss o<.. cccisccccccccvveces 20,000 
Brew HUN 108: GIRO. oo. 06 once scccncccccs @- 26,000 
Expenses of dredge and snag boats.......... 45,000 
BN AK Sa bKedn Cie saddacecacer. rdw keene 55,907 
$500 000 

Improvement of the Little Kanawha. The removal 
of snags and rocks and lock near Burnings Springs, 
West Virginia, was commenced. These works are to 
be completed next season. He asks for that purpose 
$68,270. 

On the Ohio owing to insufficient appropriations, but 
little was done to improve the navigation. The dyke 
at White’s Ripple, eleven miles below Pittsburgh, was 
extended, rocks were removed at various points along 
the upper river and the snag boat Oswego was at work 
during low water. 

The special surveys made were for ice harbors at 
Cincinnati, at Letart Falls, at Rising Sun Bar, at Port- 
land Bar, and Harbor at Evansville, Ind. 

The improvement of the upper Monongahela river, 
West Virginia. Nothing was done for lack of funds. 
Recommendation is made to begin work on the lock at 
Laurel Run, for which an estimate of $115,000 is 
made, 

Lieut. Mahan alluded to the fertility of the soil and 
valuable products which lie along the Little Kanawha, 
and adds, with great, thongh perhaps inadvertant can- 
dor, “ the great obstacles to the navigation of this 
stream are lack of water and leaning trees. R. 

Lieut. Mahan has been succeeded as Engineer in 
charge of above improvements by his first assistant, J. 
H. Harlow, C. E. 


——__¢ 


THE CLEVELAND BREAKWATER. 





The original plan for the breakwater was made in 
1873, under the direction of an act of Congress of 
March in that year. The survey was made by Major 
Harwood, of the Board of United States Engineers. 
The original plan proposed by Major Harwood was for 
a breakwater embracing an anchorage of 260 acres, at 
a cost of’ $4,000,000. This sum was so enormous that 
the Committee on Commerce rejected it unanimously, 
and in June 1874, Congress directed a re-survey of the 
work, providing for the construction of a breakwater in 
four fathoms water. This survey was made by Col. 
Blount, of the U.S. A., then in charge of the Engineer 
Corps at Buffalo. He reported to Congress in January, 
1875, that such a shelter could be built for about $500- 
ooo. These estimates were based upon a work com- 
prising an enclosed area of only about 30 acres, totally 
inadequate to the wants of Cleveland or the needs of 
the commerce of the lakes. With this report Col. 
Blount also aubmitted a project for a harbor com pris- 
ing 92 acres at a cost of CS senenn. In the spring of 
1875 Congress passed an act directing the beginning of 
the work in five fathoms of water, and appropriated 
$50,000 toward its erection. The whole matter was 
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referred to a Board of Engineers, which met in Cleve- 
land in Ayp@il and June, 1875, who madea careful exami- 
nation of the subject and submitted their views for the 
approval of General Humphrey and the Secretary of 
War. Their plan was accepted and the work com- 
menced. When completed it will embrace an area of 
200 acres, thaking a noble, commodious, ample harbor of 
refuge, perfectly protected in all weathers, and sufficient 
for all the necessities of the commerce of the lakes. 
The work was estimated to cost $1,800,0c0, but it can 
now be completed, at the present price of labor and ma- 
terial, at a total expense of $1 000,000 or $1,200,000. 
The breakwater was begun in the fall of 1875, and at 


this time about 1,300 feet of the shore end is completed. ! 
Congress having last winter appropriated $100,000 to | 


continue the work, it will be pushed as. rapidly forward 
as the weather will permit. 

The necessity of this great harbor of refuge is daily 
more apparent. The great mass of the commerce of 
the lakes carried between Lake Superior and Buffalo 
passes directly by the port of Cleveland. There being 
no natural harbor for the largest class of vessels be- 
tween Buffalo and Point au Pelee except Long point. on 
the northern shore, it becomes almost a matter of abso- 
lute necessity for the safety of commerce and the pro- 
tection of human life that an artificial harbor, easy of 
access, fitly located, and ample in resources, should be 
erected on the southerly shore of the lake. Nearly all 
parties interested agreed that Cleveland was eminently 
the place for its location, which view was indorsed by 
the Board of Civil Engineers, the Secretary of War, and 
the Congress of the United States. Few people remem- 
ber that there are about 3,500 vessels engaged in the 
commerce of the lakes, valued at $25.000,000, which 
carry annually a traffic amounting to $1,200,000,000. 
During the six years ending December 1876, the num- 
ber of vessels entering ad departing at Cleveland num- 
bered about 22,000, with a capacity of about 7,000,000 
tons. The value of the cargoes entered during these 
six years was estimated at $131,094,833, and the value 
cleared at $278,801,053. The duties collected during 
the same period were $1,021,247. It will be seen from 
these facts that the commerce of Cleveland has become 
of vast importance even with the present limited facili- 
ties for the transaction of business. By the completion 
of the harbor of refuge and the introduction of modern 
docks and machinery for loading and unloading vessels, 
there is every reason to believe that the commerce of 
Cleveland will be immensely increased. The vessel 
owners, the masters and sailors of the lakes are begin- 
ning to look eagerly for the completion of this needed 
work. The underwriters are of the opinion that with 
such a harbor, so easy of access and convenient in lo- 
cality, much of the usual loss of life and property can be 
avoided. The harbor will prove not only indispensible 
to the growth and prosperity of Cleveland, but a source 
of permanent National benefit in the protection and 





shelter it will give to the entire commerce of the lakes 
and the saving of human life. 

No better time than the present can be found for the 
early completion by Congress of this most important 
harbor. Material and labor are both cheap. There 
are plenty of idle hands which need employment willing 
and anxious to work. Lumber, iron and stone can all 
be supplied at exceeding low rates. The pressing de- 
mands of increasing commerce, the protection of pro- 
perty, and the saving of precious life; the fact that the 
work can be done at two-thirds or nearly one-half of 
the estimated cost if done promptly, rather than al- 
lowed to languish year after year with small appropri- 
ations; the tendenc. of half completed works to injury 
and destruction at the hands of the elements—all urge 
strongly upon Congress the propriety of making gener- 
ous provisions for the earliest possible completion of 
the breakwater. We earnestly hope the Committee on 
Commerce will carefully examine all the facts and re- 
commend to Congress the propriety of finishing this 
work at the earliest moment.—Herald, 

<cctntsas lpieliaclia aia 


THE HALIFAX N. S. WATER WORKS IM- 
PROVEMENTS. 


An immense dam at the south end of Long Lake, 
about 1,00 feet long and 30 feet wide at the base, has 
been constructed—or rather the old dam raised five feet, 
widened and strengthened and in place of the old wood 
work atheavy granite wall and coping has been built 
on the water side, while the earth work on the land 
side has been raised, smoothed off and sown with grass 
seed. A waste weir and water gateway of massive 
granite work has been constructed, containing three 
hundred cubic feet of masonry. The iron gate and ap- 
paratus for raising it was manufactured at the foundry 
of Messrs. W. S. Symonds & Co., Dartmouth, at a cost 
of $250. The contracts for building the dam and 
waste-weir and gateway were both filled by Mr. Wil- 
liam Yaden. The former amounted to about $6,500 
and the latter. to $3 500. The shore around the lake 
for about 8 miles, has been cleared of brush, trees and 
other vegetable matter for a distance of thirty feet from 
the water, to ensure cleanliness. The new work will 
when the fall 1ain comes, raise the surface of the lake 
three feet higher than it has ever been before, and will 
give 300,000,000 gallons more water, thus virtually 
making a failure of the suppply an impossibility. The 
City Engineer, E. H. Keating, is perfecting plans for a 
scheme for bringing the water directly from Long Lake 
to the service pipe, leaving the Chain Lakes out of the 
system. As it is now there is a loss of head by the wa- 
ter falling into the Chain Lakes and the water becomes 
impure from the water of these lakes which are on low 
boggy ground, and filled with decayed matter. This 
is an improvement which is estimated to cost $35,000. 


QUEBEC HARBOR IMPROVEMENTS AT THE 
MOUTH OF ST. CHARLES RIVER. 





Eight lengths of cribwork blocks, measuring in length 
altogether 840 feet have been sunk this season. These 
cribs are all sunk to a depth of 24 feet below low wate: 
and are filled with concrete. The mixing of the con- 
crete is carried on by hand and machinery, on board of 
scows containing the Portland cement, etc. The 
tremices, —iron boxes with moveable bottoms are de- 
posited on these scows and filled by the men at work. 
They are then lifted by machinery, swung round over 
the crib work, sunk to the sand. so as to prevent any 
wash or water accumulating between the sand and the 
concrete, when the bottom is lifted by a spring and the 
contents of the ¢remice deposited in position. Two 
hundred and forty feet more of the cribwork will be 
sunk this season, and the whole 1,080 will be filled with 
concrete before the season closes. Upward of 200,000 
cubic yards of dredging have been done this season, the 
large dipper dredge and clam shell dredge being kept 
constantly at work. . The mention of the dredges 
suggests one of the most wonderful pieces of machinery 
employed by the contractors. Thisis the huge revolv- 
ing derrick, the largest and only one of its kind in ex- 
istence. It is erected on a large railway turntable, and 
revolves on véry much the same principle. Two im- 
mense arms extend from this derrick, the span of which 
is 220 feet. At the end of each arm is a large iron 
bucket measuring 84 cubic feet, into which as they pass 
around, the dipper of the dredge deposits it load from 
the bed of the river. This continues to revolve, and is 
deposited on the embankment while the opposite one is 
being filled from the dredge dipper. The entire revolu- 
tion is made in 45 seconds. A long line of shoal cribs 
have been sunk in rear of the embankment, from which 
at intervals of every 250 feet, jetties will run out eighty 
feet in length for the accommodation of small craft wish- 
ing to discharge their cargo. The Portland cement 
used in these works has stood some very remarkable 
tests, as much as 950 to 1,600 pounds to the inch and a 
half, after being seven days under water. Mr. Pilk- 
ington is the Resident Engineer. The contractors for 
the sub-marine work are Messrs. Moore & Wright who 
have a large amount of plant and machinery upon the 
ground, and are pushing along the work with great 
activity. Both are live, business men, and know the 
value of time, and the importance of completing the 
work as early as possible. 


a 

There is considerable anxiety concerning the safety 
of two parties of forty men who were surveying Govern- 
ment lands on the Wiican river in the immediate 
track of the Cheyennes. No word has been received 


from them for two weeks. General, Crook has ordered 
a detachment of cavalry from amp Robinson to hunt 
up the Government surveying parties: 
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OQuR QUERY Box. 


1. What force is necessary to carry a quarter- 
inch punch through a half-inch plate? 


Ans. The shearing strength of good plate-iron 
may be taken at 50,000 Ibs. per square inch. The 
sheared area equals the circumference of the punch 
multiplied by the thickness of the plate. The 
force required is about 19,635 tbs. 


2. I have a stream 16 ft. wide, with an average 
depth of 18 inches, flowing 140 cubic feet per 
second. If I build a dam 4 feet high across it, how 
much will I raise the water? 

Ans. Apply the following formula, 


ey 


in which H =height to which the water will rise, 
h=height of dam, d= depth of stream in feet, 
Q=cubic feet per second, and b = width of river 
in feet. 

3. Please give me a formula for determining the 
quantity of dynamite to charge a hole for blasting. 


Ans. Gen. Newton used the following in his 
operations at Hallet’s Point (Hell Gate). 

Pounds of dynamite = ac L* in which L = least 
distance from the lower portion of the hole to the 
surface of the rock, ¢c = an experimental coefficient 
representing the weight (in pounds) of nitro- 
glycerine necessary to blast out a hole where L = 1, 
and @ =the strength of dynamite compared with 
nitro-glycerine. At Hell Gate the kind of rock 
gave c= .038. 


4. How may wooden pulleys be made harder? 


Ans. Rub smooth, and then boil in olive oil for 
ten minutes. When well dried, they will be found 
very hard. 


5. How far apart should the ends of iron rails be 
placed in track laying. 


Ans. Iron expands .0000068 of itself, for every 
degree of temperature. Vose remarks that iron in 
tracks is frequently found in very hot weather, to 
have a temperature as high as 190°. Having this 
in view we offer the following as a safe rule. The 
maximum temperature of 200° in the iron has been 
assumed. 

A = .0052 7 (100—+t), in which A = Allowance 
to be made in thirtv seconds of an inch, / = length 
of rail in feet, and ¢= temperature of the atmos- 
phere. 





———_ 
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BENJAMIN H. LATROBE. 


BALTIMORE, October 19.—Benjamin H. Latrobe, the 
eminent civil engineer, died at his residence, No. 146 
North Charles street, Baltimore, this morning, after a 
few weeks illness, of paralysis of the right side, super- 
induced by cerebral irritation. From the Pittsburgh 
Commercial we extract the following: ‘The deceased 
was seventy-one years of age, having been born in Bal- 
timore in 1807. His father Benjamin H. Latrope, 5Sr,, 
was an architect of note, and furnished the plan for the 
National Capitol at Washington, the Exchange, the 
Cathedral, and other prominent buildings in Baltimore 
and other cities. Forty years ago he was charged with 
superintending the construction of the New Orleans 
water works. B. H. Latrobe was a graduate of St. 
Mary’s College, Emmettsburg, and studied law. At 
the death of his father he determined to become a 
civil engineer. At the age cf twenty-three he began 
his career as civil engineer and acquired an emi- 
nence in that profession eqalled by few men 
of his day. He was appointed assistant to Jona- 
than Knight, Chief Engineer of the Baltimore and 
Ohio Railroad during the first fourteen years of its 
existence, The genius and talent of Mr. Latrobe were 
soon recognized by Mr. Knight and the other officials 
of this great work, and in 1831 he was appointed Mr. 
Knight’s principal assistant. He was afterward made 
chief of the corps of engineers, and was subsequently 
promoted to the position of chief engineer of the com- 
pany. John H. B. Latrobe has been the legal counsellor 
of the railroad company from its beginnirg. Thus the 
two brothers were called to occupy two of the most im- 
— positions in this great enterprise. It was under 

r. Latrobe’s supervision that the Baltimore and Ohio 
Railroad was built to the Ohio river, while Thomas 
Swann was President of the company. It was on Janu- 
ary 1, 1853, that the extension of the road was begun 
from Cumberland to Wheeling, and it was due to Mr. 
Latrobe’s energy, perseverence and skill that this work 
was accomplished. Among the monuments to his great 
engineering skill is the stone viaduct at the Relay House, 
a work that in its day was considered a great achieve- 
ment. After the completion of the Baltimore and 






his direction, and afterward became its President. In 


The Water Board of Boston has three peculiar 


the latter position he showed great administrative abil- | claims for damages, growing out of the conversion of 


ity and rendered valuable services. While acting as | 
Chief Engineer of the Baltimore and Ohio road he was | 


also connected with other roads patronized by the lat- 
ter company. Mr. Latrobe, after holding his position 
of Chief Engineer of the road for over twenty-two years, 
under the successive administrations of Louis McLane, 
Thomas Swann and W.G. Harrison, resigned shortly 
after John W. Garrett entered upon his duties as Presi- 
dent, being, however, occasionally consulted about the 
working of the road. Mr. Latrobe leaves a wife, two 
sons—Rev. Benjamin H. Latrobe, of the - Episcopal 
Church, and Charles H. Latrobe, an engineer—end 
three daughters, all of whom are married. One of his 
daughters is the wife of Professor Onderdonk, of St. 
James’ College, Hagerstown. Mayor Ferdinand C. 
Latrobe, now serving his second term, is his nephew. 
Mr. Latrobe was modest and unobtrusive, but of a 
kindly disposition. He lived a retired life for some 
years, but as an authority upon subjects connected with 
his profession his advice was often sought in reference 
to important public works.] 


GENERAL INTELLIGENCE. 


Garr We solicit and are always pleased to Tn pay tn these 
columns any items of interest thai may be furnished us. 





PERSONAL. 
BenxjAMIN H. Latrose, of Baltimore, the distin- 
guished engineer, died October 19. 


Mrs. OSWALD Dietz, wife of the City Engineer of 
Chattunooga, died of yellow fever Oct. 15th. 


Mr. CHARLES CARROLL, of Ludlow, O., is engaged 
by Huston & Co., to lay the balance of the track of the 
C.S. R. R. from Somerset southward. 


THOMAS CurTIN CLARKE, cf the Pheenixville Bridge 
Works, has been awarded a Telford medal and premium 
by the Britssh Institution of Civil Engineers, for his 
paper on the designs of railway iron bridges. 


Mr. Joun N. VANDEVORT and Mr. ANDREW Car- 
NEGIE, of Carnegie Brothers, Pittsburgh, have started 
upon a trip around the world. They will go to San 
Francisco, from thence across the Pacific to China, and 


thence on westwardly until they reach home again by 
way of New York, The trip, they expect, will take 


them eight or nine months. 


WASHINGTON, October 20.— SURGEON G ENERAL 
WoopwortH, of the Marine Hospital Service. appoint- 
ed Major J. S. HARDEE of New Orleans, Sanitary Engi- 
neer on the Commission to inquire into the cause and 
spread of yellow fever. He will visit Vicksburg, Grenada, 
Memphis and other places afficted with the disease, ia- 
quiri.g especially as to the sanitary condition and 
drainage of those cities. 


E. B. STAHLMAN has been appointed General Freight 
Agent of the Louisville, Nashville and Great Southern 
Railroad, with headquartersat Louisville. Mr. STAHL- 
MAN began as section hand and has worked his way up. 
He was given position as General Agent of that road 
here three years ago, has occupied a number of munici- 
pal offices in the gift of the citizens of Nashville, and 
was President of the Common Council several years. 
The position to which he was appointed was made va- 
cant by the resignation of M. H. SMITH. 





GAS AND WATER. 


Richfield Springs, N. Y. is talking of constructing 
water works. 


Millville, N. J., is to spend $29.000 for the introduc- 
tion of water. 


Warren, O., has decided to incorporate a company 
to construct water works for the city. Itis stated that 
five miles of street mains will be laid under the plan 
proposed, 


Newark N.J., is looking for a new water supply. 
The New York Hernid says: ‘“ The wonder is that 
she did not do so long ago, instead of continuing to 
drink river water polluted by all the drainage and sew- 
age of Paterson.” 


The compound engines constructed for the new wa— 
ter works at Pittsburg, Pa., were successfully tested on 
the 16th inst. Itis not yet known when they will be- 
gin to pump regularly for the supply of water to the 
citizens, 


At the meeting of the American Gaslight Association 
in New York last week, the practicability of the electric 
light was fully discussed, It was reported that gas 
stocks were depreciating in consequence of a fear that 
the electric light would supersede gas. A sale of Man- 
hattan stock showed a depreciation of 33 per cent. 


The Electric Light Company has been formed in 
New York, with a capital of $300,000 to produce light, 
heat and power by electriciiy. The incorporators num- 




































the water of Sudbury R iver to the use of the city. The 
river was formerly a running stream. and these three 
parties abutted upon it. The construction of dams has 
changed the character of the river so that it has not 
its former current, and this is said to be the basis of the 
claims. The parties live in Framingham, below dam 
No. 1. Commissioners have been appointed to deter- 
mine the extent of the damages. 


Submarine lighting has been effected by compressing 
pure oxygen into a cylindrical reservoir of plate iron 
under a pressure of about 420 pounds. This oxygen is 
supphed to a kind of alcohol lamp, provided with means 
for the escape of the gaseous products of combustion. 
This light is very good and it lasts for four hours. An- 
other plan consists in attaching to a diver's helmeta 
glass cylinder containing an electric lamp of polished 
copper, the carbons of which last for four hours without 
renewal. The light is intense and brilliant. 


The Syracuse City Water Works Co., of Syracuse, 
N. Y., are about to construct a new stor: ge and dis- 
tributing reservoir about a mile south of their pumping 
station, and some two and a half miles from the centre 
of the city. The new reservoir will have a capacity of 
80,000,000 gallons and will cover about 25 acres of 
ground. It will be supplied largely by spring» in the vi- 
cinity, the water from which will be conducted through 
a stone conduit and cast iron pipes. The water from 
these*springs, it is stated, will be sufficient to furnish 
the entire supply for the city, except, possibly, for two 
or three months, during the dry season, when it may be 
necessary to pump from the Onondaga creek from which 
the present supply is largely derived. With the com- 
pletion of the new reservoir, the city will be supplied 
with four reservoirs, with an aggregate capacity of 266,- 
000,000 gallons. 


It may be asked why has Cincinnati obtained its pre- 
eminence in art, literature and public spirit over other 
Western cities, for instance Chicago? We answer Cin- 
cinnati is older than this century. More than forty 
years ago, when Chicago was a mere fort and Indian 
trading post, Cincinnati wasa city of 25,000 people, 
with a cultured society, noted even then for its foster- 
ship of literature and art. Cincinnati has ever been a 
great manufacturing and creating cenier instead of a 
great trading, distributing, land speculating point like 
Chicago. The latter in consequence has drawn to it- 
self from its first uprising out of the bogs, hosts of wild 
speculators and adventurers of all sorts. who came un- 
der the influence of the elixir of an exhilirating climate, 
with their imaginations excited to money-making by the 
sight of vast prairies of wonderful fertility stretching 
away in easy gradations from its site, forming a greater 
body of rich land than lies around any other city in all 
Christendom. Hence Chicago has been called ‘* fast” 
—so fast that several times in her career she bas stum- 
bled and fell. This aside from the time wheu she went 
over from the kick of the cow. Her population has so 
changed by these reverses that the people have not had 
time to solidify into a complete social and business co- 
herence. In those disastrous periods Eastern capital 
came to her rescue, so that now Boston and New York 
largely own Chicago, while Cincinnati is solid and owns 
Cincinnati—/from “Cincinnati in the Hills!’ By 
Henry Howe, 


A proposition of an organization styled the Springfield, 
O., Water Works Co., for the establishment and opera- 
tion of water works in that city, has been offered to the 
City Council. Under its terms the city is to give right 
of way and privilege of excavating for street mains and 
apparatus and protection during and alter erection. The 
city is to agree to pay the Water Works Company for 
use of water for fire purposes, from 75 double discharge 
fire hydrants, the sum of $6,750 per year for a term of 
years to be agreed upon, and $5.625 as above for a 
period of years beginning with $579, and $75 per 
annum foreach hydrant over 150 in number. Fhe 
Company proposes to pat up the building and 
machinery necessary, with a capacity to furnish three 
million gallons of water every 24 hours, The pumping 
engines are to be of a capacity and forcing power to 
throw eight fire streams, through one hundred feet of 
hose, one inch muzzles, 100 feet high at one and the 
same time. The piping is to consist of 2,00% feet of 14 
inch pipe, 5.280 feet of 12 inch pipe, same of 10 inch, 
10,560 feet of 8 inch, 52.800 feet of 6 inch and 20,000 
feet of 4 inch, making 18 miles of pipe or main. It is 
agreed also to erect a public fountain at a cost not to ex- 
ceed $£00 and supply the same with water ; also to fur- 
nish city buildings with water free of charge. Work is 
to be commenced in April and be completce Oct. 15, 
1879. The company agreeds to sell the works to the 
city at any time within ten years of completion for 
$180,coo, and cost of any additions that might be ma 
The matter is now in the hands of the Water Work 
Committee of Council for consideration. 


The drop in Chicago gas stocks is im sympathy with 
a similar movement in all the large cities in America 
and Europe. But some capitalists are beginning to act 
on the theory that the importance of the electric light 


a nateatee © * are 
See ee eee ee 


has been overestimated. It may be destined to super- 
sede gas, but much time and capital will have to be 
spent before the substitution is made, and it is not yet 
certain that the electric light is a practicable substitute 
for gas. Gas stocks in New York have been declining. 


be toad Mr. Latrobe remained in the employ of 
company as engineer, constructing numerous 
works provected by it. He was the chief pa yn of 
the Pittsburgh and Connellsville Railroad, t under 


ber thirteen and embrace several prominent capitalists, 
as well as Thomas A. Edison, the well known inventor. 
It is pr to move at once in the direction of intro- 
ducing new system, 
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Sept. 4, the stock of the Manhattan Gas Company sold 
at 200%, on the 25th it fell to 16244. and on Thursday 
last fifty-seven shares were sold at 157. During the 
same period Metropolitan gas stock fell from 132 to 105. 
New York Company stock is now at about 80, and all 
the other gas stocks have suffered in the same way. A 
company of capitalists has been formed in New York to 
put Edison’s electric lighting machine into use. It will 
establish central stations in New York City, at each of 
which there will be machines to generate the electricity, 
which will be conducted to the points to be illuminated 
by wires laid in pipes, under ground, each station to 
contro] the territory within a radius of halfa mile. The 
light, it is claimed, will be stronger than gas light, but 
more pleasant, and its intensity can be regulated as 
easily as that of gas, while it can be started by simply 
touching a spring, without the use of amatch. There 
will be no flame, and consequently no danger of fre. 
The following were the asking prices of the more im- 
portant New York gas stocks June 2, and Oct. 2: 


New York companies. Fune 2 Oct. 2. 
Harlem... oc ccccccesccccccvcccees 78 50 
PGRAMAAR bose se pecs tc te poeeess 195 175 
Mi strOpel tat ss 65.2 ccc cctcesaen 135 135 
DRMUNANs boss ce cetoes eh caeetiboks 80 76 
MubiCIDAl ccc cscs sees -astenes 100 98 
New Vork occscccesece secevsves 103 85 

Brooklyn companies. 

BOON 6 aind cc cic pvccesineciese 147 147 
Citizens’... .ccccesscer Coons cseees 75 7o 
People’s .sccocccscccccccses serene 35 20 
Metropolitan... 6.e6 ces s000 cies oon os 60 
er Pe ee 85 75 
People’s—Jersey City... ....+..55. 125 110 


This shows an average decline in three months of 1o 
@11 per cent. 


HOW THE GAS STOCKHOLDERS HATE EDISON 


“ As the devil hates holy water,” used to be the com- 
parison for extreme and unqualified dislike, but this 
will probably now have to give place to ‘‘ As a holder 
of gas stock hates Edison,” as being expressive of 
stronger and more enduring vindictiveness. The devil 
cannot certainly feel anything like the antipathy to the 
fluid which occasionally interferes with his plans, that a 
gas stockholder does to the inventor whose genius robs 
him of the fattest dividends that any business in the 
country enjoys.— Toledo Blade, ( Rep.) 





STREETS, DRAINAGE, etc. 


Atlanta, Ga., is spared by the yellow fever. A cor- 
respondent writes: ‘‘The city was never healthier than 
at present, a circumstance, which, in the present epi- 
demic is undoubtedly largely due to the superior sew- 
erage system of the city, in which opinion, the Mayor, 
a retired physician concurs.” 


Mayor Black and Chief-Engineer Hilbert of Mil- 
waukee, with one or two traveling companions, have 
returned from a tour to’ the Eastern cities, at which 
they have been inspecting the water-works, pumping- 
engines, sewerage and pavements. Mr. Hilbert de- 
scribes a system of paving in the Eastern cities which 
is likely to take precedence of all others. An immense 
steam-roller weighing from fifteen to twenty-five tons 
is required. The street is first laid with large stones, 
boulders or big blocks from the quarry to form a 
foundation. On top of this foundation a layer of smal- 
ler stones is placed ; then the roller passes over them, 
crushing the second layer down into the cavities and 
chinks of the first layer, When a level is thus produced, 
other layers are placed on the first and pressed down 
with the roller till a body of pavement is formed from a 
foot to a foot and a half thick, making a roadway far 
superior to the wood or any other pavement in use. It 
is not stated that an attempt will be made to use this 
style of pavement in Milwaukee; but the plan is evi- 
dently an excellent one. The miles and miles of wood- 
en-block pavement laid in the city the present year will 
last but three, or four, or five years, and then these rot- 
ten blocks will have to be replaced or a new pavement 
will have to be made. It would be well to try the plan 
described. 


DIPTHERIA AND SEWER-GAS. 


Dr. W. Snively, physician to the Pittsburg, Pa., 
Board of Health, lately read a paper on the cause of 
diptheria in an outbreak of the disease in Pittsburg dur- 
ing the year 1877. Out of the 856 cases, the total 
number reported, there were 366 deaths. Of these 457, 
with 141 deaths, occurred in a particular district of the 
city in which the sewerage was almost criminally de- 
fective, i. e., there was insufficient grade, inadequate 
diameter of the main at certain points, absénce of traps 
at the street drops, private connection points and main 
grin. while the.man-holes were tightly covered and 
there was an utter lack of ventilation, Slaughter houses 
near the termini drained their offal and refuse through 
connections having no traps; and one of the latter 
emptied directly into an untrapped drop. Previous to 
last July diptheria had prevailed in only an ordinary 
number of cases. The epidemic set in during July and 
+ ged about five months. During most of this period 
one main was choked for a distance exceeding 2,000 
feet. Two heavy rainfalls occurred in July, two in 
August. Dr. §., infers that from these data that sewer- 
gas emanations, propagating the disease in the poisoned 


ENGINEERING NEWS. 








human system, was the cause of that epidemic. He ex- 
plains that heavy rains caused choking of the mains, and 
expulsion of stagnant sewer-gas into the dwellings 
through the private connection pipes. He very proper- 
ly insists that ventilation of the main is of the greatest 
importance in preventing accumulation of sewer-gas, 
and its consequences, no matter how well constructed 
the sewer may otherwise be. Undoubtedly thorough 
main ventilation is of primaryimportance. But ’trap- 
ping’and ventilation of the connection pipes are of equal 
moment, when there is danger of heavy rains forcing 
the gas, which may have been generated, into the dwell- 
ing. Sewerage is a subject which ‘has been sadly neg- 
lected in practice, but we hope that later day ex- 
periences, and the valuable advice of our sanitary 
authorities, may soon bring ripe fruit and thus add 
another triumph to those of preventive medicine. 





BRIDGES. 


Messrs Carnegie Bros. & Co., of Pittsbu rgh, Pa. 
have the contracts for over 4000 tons of bridge iron to 
be used in the completion of the Cincinnati Southern 
Railroad. 


Messrs. Clarke, Reeves & Co., of Philadelphia, have 
contracted for the construction of eight bridges for the 
Canadian government on the Montreal and Occidental 
Railway,—one of a 215-féet span over the Ottawa riv- 
er, four of 150-feet span, two of 100 feet each and one 
of 80 feet. They have to be completed by the middle 
of December. 


The main cables of the East River Bridge have been 
wrapped and painted for a distance of about fifty feet 
from each tower. The New York TZribune says: 
“The vorkmen who are engaged in binding the cables 
attract much attention during the day from the passen- 
gers on the Fulton ferry boats.” The work of laying 
the final course of masonry over the towers will be en- 
tered upon in a few days. ° 


The arch of the brdige at Forty-second street and 
First avenue, in New York City, which recently fell 
down, is being reconstructed, but the Herald says; 
“In such an unscientific manner that the residents of 
the adjoining houses are preparing to move, as in the 
opinion of engineers the whole mass of masonry must 
give way unless the work is carried out on better prin- 
ciples.” The Herald alludes to it as “ that disgraceful 
counterfeit ” and says “ before it is rebuilt the depart- 
ment should borrow an advisory boy or two from some 
scientific school.” 


The Leighton Bridge & Iron Works Co., of Roches- 
ter, N. Y., are employing a full force of men, working 
fourteen hours a day and have contracts ahead sufficient 
to last them several months. A large share of the work 
upon which they are at present engaged is located in 
the New England States and embraces a considerable 
amount of highway bridgework, The character de- 
manded for highway bridgework in New England is 
well known to be generally of a high order, and the 
structures of that class erected by this establishment 
have given excellent satisfaction wherever built. 





RAILROADS. 


The last City Engineer of Charlestown, Mass., 
is now employed as a workman in a shoe shop in 
ass. 


A company, the St. John’s R. R. Co., of Florida, has 
obtained a charter for the construction of a railroad from 
St. Augustine to Titusville, Fla., a distance of 1roomiles, 
via Daytona. It is stated that the right of way has 
been secured and a large amount of valuable land has 
been quietly bought up by the company, through which 
it is proposed to locate the railroad, and which will be 
greatly increased in value as soon as this outlet is pro- 
cured. The company is controlled by the heaviest capi- 
talist of New York, who has abundant means to per- 
form whatever he undertakes. The road will be an ex- 
tension of the St. Johns’s railroad, which, by the way is 
said to be the best paying railroad in proportion to its 
size of any in this country. 


The Illinois Central Railroad proposes to make a 
bold push for the the trade of Manitoba. Agents and 
engineers of this company have been looking into the 
matter of a connection between Ashland and Superior 
by rail, which, if it can be effected, would induce them 
to undertake the construction of the line of the Duluth 
and Winnipeg Railroad, which would connect the two 
cities of Chicago and Winnipeg by the shortest possible 
route of the seven hundred miles. The Minnesota 
State land grant to the Duluth and Winnipeg road of 
ten sections to the mile secured by the incorporation by 
Act of the Legislature, and the fact that the line runs 
through a country rich in soil, minerals, and timber, 
would seem to make the scheme far from impracticable. 
Arrangements, it is said, are already made for a pre- 
liminary survey from Duluth to Winnipeg, a distance 
of 300 miles. 


A cut through the beach ridge that separates the wa- 
ters of the Atlante Ocean and Banana river, (a salt- 
water lagoon) north of Cape Canaveral has recently 
been twice made by the residents on Banana and Indian 
rivers, Fla.. and has both times become choked 
The cut was made for the purpose of lowering the water 


in the two rivers which stood some three feet higher 
a caused by the late severe 
gale. Failure was owing to the ignoring of all engi- 
neering science and a total disregard of the laws of 
Hydraulics. A tax of twenty-five cents a a assessed 
on those employed in the undertaking would have hand. 
somely paid a civil engineer to have examined the pro- 
posed work and brought to bear upon it the accumula. 
ted data of centuries, and either pointed out the proper 
manner of conducting the work, or have saved eight 
or ten days of hard labor which has been thrown 
away. 


RAILROADING IN GERMANY. 


Great ceremonies are necessary to get a train off in 
Germany. When all is ready a bell rings. Then 
another bell rings. Then the engine whistles, or rather 
toot-toot toots gently. Then, the conductor tells the 
station-master that all is ready. Then the station- 
master looks placidly around and says “So?” Then 
the conductor shouts “Fertig ?” interrogatiyely. Then 
the station-master replies ‘Fertig /” positively. Then 
the conductor blows a horn ; the engineer whistles ; the 
bell rings; the other bell rings; the station-master 
says “So?” the passengers swear in various tongues—-and 
the train starts—That is, unless there is a belated fat 
man—in which case ther do it all over again. —Puck, 





CONTRACTORS’ INTELLIGENCE. 


The Grand Jury of Hillsboro, Ohio, on Saturday last 
recommended that the Commissioners proceed to build 
a jail. 

At Wheeling, West Va.. the Board of Public Works 
on Saturday the 19th, selected the site for the Capitol 
Buildings to be erécted in Charleston, the future Capi- 
tal of the State. 


The contract for the construction of two life-saving 
station houses on the coast of New Jersey, one at Long 
Branch, and the other at Wreck Pond, has been 
awarded to Isaac B. Jacobs, of Brooklyn, N. Y., at 
$2,580 each, he being the lowest bidder. 





MISCELLANEOUS. 


A ship canal through the Peninsula of Florida, from 
Matanzas inlet to the head of navigation of the Suwanee 
river, to unite the Atlantic with the Gulf of Mexico, is 
proposed. The length of the cut is seventy-five miles, 
The distance by this route would be about 1,200 miles 
less from New York to New Orleans than the route now 
sailed. 


THE DOLLAR THEN AND NOW. 


In 1864 the greenback dollar would buy two yards 
of calico. Now it will buy sixteen. In 1864 the 
workingman’s $f°§0 for a day's work would buy three 
yards of calico for his wife: Now his $1 a day will buy 
her sixteen. 

In 1864 it took the laborer, working at $1 50a day, 
twenty-two and one-half days to earn enough to buy a 
barrel of pork. Now, if he only gets $1 a day he can 
buy a barrel in eight or nine days. 

In 1864 the price of a day’s labor—$1 50—was equal 
to that of three yards of brown muslin. Now the price 
of a day's labor—$1— is equal to twelve and one-half 
yards of brown muslin. 

In 1864 a day’s labor at $1 50 would buy one gallon 
of molasses. Now a days work at $1 will buy two and 
one-half gallons.— Toledo Blade. 


UTILIZATION OF HEAT AND OTHER ForRCES.— In 
Physics, a noteworthy occurance is the address deliver- 
ed at Glasgow, Scotland, by Dr. C. W. Siemens, ‘‘ On 
the utilization of Heat and other natural Forces,” be- 
cause he discusses in it the available sources of power 
when the supply of coal shall fail. Using at some cen- 
tral station water or wind power to drive dynamo-elec- 
tric machines, the current generated could easily be 
reconverted into power where it is wanted, either for 
mechanical or other purposes. For light, for example, 
from 100 horse-power 125,000 candle-lights would be 
obtained, equivalent to 6,250 Argand burners of 20 
candles each, consuming six feet per hour, or 37,500 
cubic feet fur all. To produce this amount of gas, 334 
tons of coal are required, while to produce the 100 
horse-power only as many hundred weights necessary. 
In the case of Ni he computes that 100,000,000 
tons of water fall every hour through a vertical height 


of 150 feet. giving 16,800,000 horse-powers, the only 


result being an elevation of the temperature of the wa- 
ter by one-fifth of a degree Centigrade. To pump 
back the water would require an annual expenditure of 
266,000,000 tons of coal (at four pounds coal per hoise- 
power per hour)—an amount equal to the total coal 
consumption of the world. Since, by electric means 
one-half the energy supplied at the central station may 
be recovered at the distant one, the economy is greater 
than in the steam engine. Greater care in the use of 
water and wind power is now possible, and the inter- 
mittent character of wind-power may be made perma- 
nent by using it to raise water into a reservoir. More- 
over, the force of falling water in its descent from res- 
ervoirs ‘and lakes, to supply our large cities, might be 
utilized on the way by driving turbines, thus supplying 
light and 
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POSSIBILITIES FOR INLAND NAVIGATION 
IN SEA-GOING VESSELS AND IN TOWS 
OF BARGES, ALONG OUR ATLANTIC SEA 


BOARD. 


Several of our exchanges have been noticing, at 
nearly the same time, the plans for as many ship 
canals, now being surveyed or merely projected, 
along the Atlantic coast. These notices, curiously 
enough, while confined, each to a consideration of 
the stretch of canal only within the immediate 


territory of the writer, when taken together, form 
a plan of iniand navigation from Boston to Beau- 


fort, or from Cape Ann, in Massachusetts, to Cape 
Fear in North Carolina. First in the list comes 


the Cape Cod Ship Canal, to which we gave some 


attention last winter. The route is known to be 


one of the most feasible ever surveyed for a canal 


anywhere, the average cut for an 18 ft. canal being 


only 35 feet on a distance of 744 miles. When one 
looks at the enormous traffic between the New 


England coast north of Cape Cod, and the rest of 


the United States, south of Massachusetts, which 
must now thread its way among the shoals and 
dangers of the passage around the Cape, the utility 
of such a canal, in time of peace or war, becomes 
very evident. Mr. Clemens Hershel, C. E., of Bos- 
ton, in his report on this canal, showed that, judg- 
ing by the experience of the past ten years, as 
found in a record of coal freights that had been 
paid during that time from New York or Phila- 
delphia to ports south of Cape Cod, and from same 
places to Boston, the cost of bringing coal around 
the Cape would always average at least 30 cents 
per ton; while the cost of bringing it through the 
Cape need not be over 15 cents per ton, leaving a 
profit of 15 cents per ton to the community at large 
on the one item of coal as soon as the canal is 
built. This canal would have no locks, and would 
be, in fact, nothing but an artificial channel or cut- 
off. It would make Boston, virtually, one of the 
“Sound Ports,” and make the harbor of Boston, for 
trade to the southward, at Boston, instead of at 
Fall River, Providence, Stonington, and Norwich, 
as is now the case to a great extent. With the navi- 
gation on Long Island Sound nearly every reader 
of this paper will be familiar. With the magnifi- 
cent improvements carried on by the U. 8. Govern- 
ment at Hell Gate, once completed, the last serious 
obstacle to sate navigation, to and from New York, 
by way of the “Sound,” will have disappeared. 
These works are well under way, and it is within 
the limits of probability, that ocean vessels may 
generally prefer to enter and leave New York by 
that route some day rather than over Sandy Hook 
bar. 

From New York southward we have the chain 
of -canals which already connect New York 
with the Delaware. They will not pass vessels 
wider than 24 feet, however, as we learn from an 
article in the Washington Gazette of Sept. 8. 

These canals have no great fall to overcome, are 
plentifully supplied with water, and could readily 
be fitted with wider locks, and otherwise rendered 
capable of accommodating tows of barges. From 
the Delaware to the Chesapeake Bay, the route for 
a ship canal is now being surveyed by parties un- 
der the direction of Major Hutton, U. 8. Engineers, 
and the City of Baltimore has been authorized to 
aid this work to the extent of $500,000. Such a 
canal would sborten the distance from Baltimore to 
the ocean. stout 200 miles, and it can readily be 
seen of what advantage this would be for that 
growing seaport. 

From Chesapeake Bay into Albemarle Sound 
there is now complete, the Albemarle and Chesa- 
peake canal, of whose dimensions we are unin- 
formed, but which lately passed a sidewheel steamer 
the Oriole, measuring 37 feet abeam, from Norfolk 
on her way up the Roanoke River, North Carolina, 
enabling her to thus avoid Cape Hatteras and 












one of the most dangerous stretches of coast in the 
United States. Albemarle Sound, as is well known, 
is now in open connection with Pamlico Sound, 
passing behind Roanoke Island, thence by Beau- 
fort to Wilmington, North Carolina, and to Cape 
Fear. On this line, also, the U. 58. Government is 
at work, Capt. C. B. Phillips, U. 8. Engineers, be- 
ing engaged on a study of the best inland water 
route from Norfolk to the Cape Fear. 

We have thus presented to us the feasibility of a 
line of inland navigation, by sailing vessels, steam- 
ers or in tows of barges from the land of the manu- 
facturers, in Massachusetts, for a thousand miles 
by all of our great Atlantic sea-ports, down to the 
land of the producers of raw material. A similar 
stretch of bays and sounds, all capable of being 
connected by navigable water, hardly exists else- 
where on the globe. Taken in conjunction with 
our chain of Great Lakes, and an improved navi- 
gation on the Mississippi, Missouri and Ohio, this 
may truly be called the land of great navigations, 
present and yet to come. 


HUMBER’S WATER SUPPLY. 





Our reprint of this great work, the only compre- 
hensive treatise on public Water Supply published 
in the English language, is steadily progressing 
towards completion. Our circulars, issued in May 
last, were really intended to test the chances of 
success in venturing upon so great an undertaking; 
but so liberal was the response, that upon the re- 
ceipt of less than fifty subscriptions, we decided to 
take the risk and commence without delay. This 
was not an easy matter. Chicago, though an enter- 
prising city, is still largely deficient in many of 
the conveniences necessary tor bringing out such a 
work as the one in question, and at such an extra- 
ordinary low price as we contracted to do it for. 
So it was that we were delayed about paper, which 
had to be manufactured, it being an odd size and 
not kept in stock: we had to “sort up” in type; 
the wood-cuts, which we at first intended to repro- 
duce in lithograph, after the manner of our former 
style in “Sanitary Engineering,” we finally con- 
tracted for at such a price as to allow us to repro- 
duce them in fac simile from the original illus- 
trations; other matters relating to the publication 
claimed our constant and close attention daily, and 
while the work, as furnished to our subscribers, is 
not without defects, yet we feel well satisfied with 
having accomplished so much, and that we have 
been able to present to the profession in this coun- 
try a volume of so great merit and large price, in 
the excellent style we have and at a mere nominal 
price. To summarize what we have done: the 
book is being printed in the largest book type, and 
on paper made expressly for it and weighing 84 
lbs, to the ream; all the wood cuts, 258 in number, 
have been re-cut for this edition, and many of them 
excel in appearance the originals; the plates, of the 
exact size of the originals, have been carefully re- 
produced, lithographed, and printed on plate paper 
weighing 100 lbs. to the ream; our colored plate 
we think is as good a specimen of the lithographic 
art as is usually seen in America, and we believe 
that the book when completed will compare very 
favorably with its English original in mechanical 
execution, while the price is only one-sixth. 

We are this week sending out Numbers 4 and 5 
in one cover, and in three weeks hope to complete 
the descriptive part of the text, and by January 
ist., next, to have the entire work finished. 
This will be six months ahead of time, and we have 
crowded the publication thus rapidly to accommo- 
date our subscribers, who having paid for it, we 
were desirous of putting in possession of a com- 
pleted copy as soon as possible. 

Our subscription list is a very gratifying one, 
and our thanks are due to our many patrons, who, 
by their expressed confidence, enabled us to push 














this enterprise forward uninterruptedly, and to 
give to the profession at a low price a book hereto- 
fore unattainable, except to the wealthier members, 
and to public libraries. We are having a steady 
demand for the work, and the edition is being ra- 
pidly exhausted. But we are now of the opinion 
that our own future interests, as well as that of our 
patrons, will be best subserved by allowing as 


large an opportunity as possible for securing this 
publication at the lowest price. The extensive 
circulation of Latham’s “ Sanitary Engineering,’ 
at a nominal price, has in the opinion of a well 


known scientific book publisher, stimulated the 
interests of sanitary improvements, and also in- 
creased the sales of works on that subject; so now 


we believe that the introduction of 500 copies of 
Humber’s “ Water Supply” into the cities and 
towns of the United States, cannot fail to have a 


beneficial effect in awakening interest in the sub- 


ject, and in pointing out the best methods of going 


to work to secure the desired improvement. Our 


reprint may be considered as virtually completed 


in three weeks hence, the balance consisting en- 


tirely of specifications, which will be delivered as 
fast as we can set the type and print the pages; we 
propose, therefore, in accordance with the above 
opinion, to furnish to subscribers the entire work, 
during its passage through the press, at the former 


low rate of Ten Dollars, payable, strictly in ad- 


vance, with the order. No subscriptions will be 
taken on the installment plan, and no numbers will 
be sent out except paid for as stated. We have 
notice from a number of engineers that they intend 
to buy the work soon; if they wait too long there 
will not be an opportunity to obtain it a price much 


less than that of the English edition. We hope, 
therefore, to see advantage at once taken of our 


offer, and so get this valuable treatise circulated 
“where it will do the most good ” for the profes 
sion and for the general public. 


THE FRIZELL HYDRAULIC AIR COM- 
PRESSOR. * 





BY J. P. FRIZELL, CIVIL ENGINEER, BOSTON. 
The invention here presented to notice is a method of 


converting water power into compressed air, for trans- 
mission to points distant from the source of power. We 
cannot better introduce the subject, than by calling the 
reader’s attention to the advantages that would result 
from a perfectly unobjectionable mode of transmitting 
the power derived from water. 


1. The localities of water power are determined by 


the natural features of the ground traversed by the 
water-course. They are very seldom such as industrial 
convenience would dictate. The most usual disposi- 
tion of a system of mills driven by water is this: —A 
dam is thrown across the stream, after passing which, 


the water traverses a series of rapids before reaching 


the lower level of the stream. A canal leads from the 
mill pond down the stream. Below the rapids the 
ground between the canal and river is occupied by 


mills, water being drawn from the canal and discharged 
into the river after passing the wheels. The wheel 
pits necessarily reach below the lowest level of the river, 
and the walls of the mills must go as deep as the pits. 
This greatly increases the cost of the mills, especially as 
the ground in such locations is usually very unsuitable 
for foundations. It is often said that the part of the 
mill below the ground level costs as much as that above. 
To obviate these difficulties in some degree it is often 
necessary to divide the fall into two levels as is done at 
Lowell and Manchester, necessitating a less economical 
use of the water. I have no hesitation in affirming that 
the cost of mills on the lower levels at these places 
would have been more than 25 per cent. less, had it 
been possible to choose their location, without reference 
to the requirements of the water power. 

2. It often happens that the industries established at 
a mill privilege expand, in a few years, entirely beyond 

* Being a statement of the Difficulties hitherto encountered in 
the uction and Use of Compressed Air as a Medium for 


the Transmission and Distribution of Power for Industrial 


Uses, and Description of a Method promising to wholly avoid 
thane Didlcubtlan bo the an Water Povier in converesd. , 
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the limits of the water power, and further development 
is impossible except by the use of steam, At the same 
time, a few miles above or below there are other falls, 
which would be immensely valuable if their power 
could be made available for the established industries. 
Such a case occurs at Lowell. 

3. Many water powers of considerable magnitude 
are neglected because the ground is unfavorable to the 
construction of the canal so as to secure the necessary 
mill sites, This often occurs on Western streams where 
the water-fall occurs in a gorge between high bluffs, the 
immediate margin of the stream affording no room for 
mills, From the summit of the bluff, the country 
spreads into a broad plain, admirably fitted for such 
occupancy. No improvement of such a fall is practi- 
cable without means of transmitting power. A case of 
this kind occurs also on the Merrimack River at Haver- 
hill, Mass. Here is a very favorable opportunity for 
the construction of a dam to secure a head of 9 or 10 
feet, with 4,000 cubic feet of water per second, all with- 
in two miles of a city of 15,000 inhabitants devoted to 
diflerent industries. Were there any practicable mode 
of utilizing and transmitting this power, no more 
promising enterprise could be named. 

4. The multifarious small industries scattered through 
every centre of population create a demand for power 
ina form to be distributed and transmitted, though 
there may be no demand for that which can be used 
only at the place where it is generated, 

The means hitherto in use for transmitting power are 
shafting, wire rope, water and compressed air, The 
first is suitable for distributing power through the dif- 
ferent parts of the same building, It is expensive and 
wasteful when applied to longer distances, For moder- 
ate distances of several hundred feet there is no more 
suitable medium than the wire rope, For many pur- 
poses, such as the working of elevators and hoisting 
machinery, water under high pressure, forms an excellent 
medium for transmitting power. It requires a high 
stand pipe or a heavily loaded plunger to maintain its 
pressure, It is usually expended in cylinders similar to 
those of steam engines, and the chief difficulty attending 
its use is the impossibility of regulating the supply in 
accordance with the work to be done. A cylinder full 
of water must be expended at every stroke whether the 
resistance be great or small. Water, moreover, is not 
suited to rapid movements of the piston, 

At first view, compressed air appears to be the most 
suitable means of transmitting power, Air is every- 
where present, readily brought to the required pressure 
by suitable machinery, and undergoes but slight loss of 
pressure by moving through pipes. The quantity ex- 
pended is controlable in accordance with the power re- 
quired, Its presence where expended is usually salutary 
rather than objectionable. Nevertheless, the slightest 
practical acquaintance with the subject, shows that the 
production of compressed air by existing methods, is 
beset with formidable difficulties. To realize the value 
of this invention it is necessary to fairly understand 
these difficulties :— 

1. ‘Air is compressed in a machine called a com- 
pressor, which is a sort of force pump, consisting of a 
piston working in a cylinder provided with suitable 
valves. ‘The resistance to the movement of the piston 
is slight at the commencement of the stroke, and be- 
comes great toward the close. When this machine is 
operated by a steam engine, the latter cannot make use 
of the expansive force of the steam, except by working 
ata great disadvantage. The pressure in the steam 
cylinder is great at the commencement and grows feeble 
toward the close, being exactly the reverse of that in 
the compressing cylinder. The difficulty is moderated 
but not wholly obviated by the use of a heavy fly-wheel. 
Experiments made in England on air compressing ma- 
chinery driven by steam for mining purposés, and re- 
ported by Mr. Henry Robinson, in the Minutes of Pro- 
ceedings of the Institution of Civil Engineers, vol, 49, 
give 24% cubic feet of steam at 40 lbs. expended in pro- 
ducing one cubic foot of compressed air at 50 Ibs, In 
other words, a conversion of steam power into com- 
pressed air, involved a loss of exactly 50 per cent. Mr. 
Robinson also states that in another experiment, 159 
Ibs. of coal per hour was required to produce 100 Tbs. 
of compressed air per minute, at 45 Ibs. pressure. And 
that 100 Ibs. steam per minute at the same pressure can 
be produced with 94 lbs. coal per hour, The same 
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difficulty occurs in compressing air by means of a water 
wheel. This machine works most economically with a 
uniform velocity and uniform resistance, It is incapable 
of adapting itself to a rapidly varying resistance. The 
difficulty is partially met in this case by arranging two, 
three or more compressors to be driven by the same 
wheel, so that the air, at the same moment, is at differ. 
ent degrees of pressure in each of the different com. 
pressors, but the work expended is still largely out of 
proportion to the work done in compressing the air, 

2. When air is enclosed in a cylinder, and pressure 
applied to the piston, the air instantly commences to 
grow hot, and the effect of this heating is, to greatly 
increase the resistance to compression, As an example, 
suppose the cylinder to contain one cubic foot of air at 
atmospheric pressure, the temperature being 68 degrees, 
If we could compress this to a volume of Y of a cubic 
foot, without allowing the temperature to rise, it would 
then have a pressure of about 44 Ibs. per square inch 
above the atmosphere, If, however, no means are used 
to prevent heating, it would have, when reduced to Y 
cubic foot a pressure of nearly go lbs, per square inch, 
and a temperature of over 469 degrees Fahrenheit. The 
power required to compress the air in the latter case is 
more than 2§ per cent. greater than in the former, but 
no greater effect can be derived from it in the latter case 
than in the former, In the course of transmission to its 
destination it cools to its original temperature, and then 
can only exert a pressure of 44 Ibs. per square inch, 
The effect of heating is, to require a much greater 
amount of power to compress the air than can be de- 
rived from it after compression and transmission, Va- 
rious devices have been used for overcoming this diffi- 
culty. Water is made to circulate in a kind of jacket 
around the compressing cylinder, The piston rod of 
the compressor is made hollow and water circulates 
through it. Water is also injected into the compressing 
cylinder sometimes under great pressure, so as to take 
the form of fine spray. Almost all improvements, or 
supposed improvements in compressing machinery, re- 
late to some means of dissipating the heat. These all 
complicate the mechanism without in any case fully 
meeting the difficulty, The Sommeilleur* air compres- 
sors used at the Mont Cenis Tunnel, operate by altetna- 
tely admitting the water to the compressing chamber, 
and discharging it therefrom by an arrangement of valves 
similar to that of the hydraulicram. The momentum 
of the water in along pipe is the agent employed for 
compressing the air which is brought to a pressure of 
six atmospheres. It was expected that the loss due to 
heating would be avoided here, as the water came into 
actual contact with the air. Such, however, was the 
unavoidable rapidity of the compressing action, and 
the slow conducting power of the air, that only §-12ths. 
of the absolute power of the water was represented by the 
quantity of air forced: into the receiver, after it had 
cooled to the initial temperature. This loss is probably 
not wholly due to development of heat, but in part, to 
the movement of heavy valves and the rapid velocity of 
the water through the same. 

3. It must be borne in mind that the transformation 
of water power into mechanical power, capable of im- 
parting a movement to mechanism involves a consider- 
able loss, amounting generally to not less than 25 per 
cent. of the power due to the quantity of the water 
passing the wheel, and head acting thereon, The re- 
maining 75 per cent. is the power that can be applied to 
the compressors. 

4. Of the power actually applied to the compressor, 
a considerable fraction is expended in useless resist- 
ances, The steam engine rarely realizes more than 
g-10ths of the power represented by the steam. The 
action of the air compressor is precisely that of the 
steam engine reversed, and, considering the unsuitable- 
ness of the water wheel for a rapidly varying resistance, 
we cannot estimate the work done in compressing air 
at more than % that yielded by the wheel. It is more 
likely, in practice, to fall short of this fraction than to 
exceed it. 

s. The cost of utilizing the power of a waterfall, to 
any definite amount, is greater as the fall is less. A 
wheel which would give 500 horse-power on a 30 ft 
fall would give but 45 horse-power on a 6 ft. fall, so 

*See Knight’s Mechanical Dict. Art. Com Air 
Engine. The actual head here is about 85 feet, which corres- 


ponds to between 2 and 3 atmospheres. momentum of the 
water brings the pressure up to 6 atmospheres, 
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that 11 wheels would be required on the latter fall to 
do the work of one on the former. The one wheel 
woald cost but little more than each of the r1, provi- 
ded all were built with the same regard to economy and 
permanency, The losses of head in the movement of 
water through canals, racea, penstocks, &c., is the same 
whether the fall be great or small, These losses rarely 
amount to leas than one foot, which, on a 40 ft. fall, re. 


presents but 1-g0th of the power, while, ona 6 ft, fall, 
it represents 1-6th of the seme, The value of a given 
amount of water ona single fall of go feet is a great 
deal more than on § falls of 6 feet, or 3 falls of 10 feet 


each, For these reasons falls of less than § feet are 


rarely utilized for power of any kind, much less for 
power in the form of compressed air, 

6. An establishment for furnishing compressed air 
requires a reservoir for storing the same. It is not al. 
ways possible to furnish the air at the exact rate re. 
quired by the machines, Convenience also requires 
that the compressors should be able to stop while the 
machines are running and vice versa. Hence the ne- 
cessity for a reservoir of a capacity proportioned to the 
amount of power required, The reservoirs, in existing 
methods of compressing air, must consist of large vessels 
composed of plate iron, and are necessarily a source of 
serious inconvenience, Not to mention the danger of 
explosion, they are a source of waste and loss of power, 
As soon as the compressors cease working, the pressure 
in the reservoir begins to diminish, and the machines 
driven by the compressed air, which are necessarily de- 
signed to yield their best effect under the full pressure, 
become inefficient and wasteful under the diminished 
pressure, A similar loss occurs in the action of the 
water wheels and compressors when they are again 
started fo fill the reservoir which has been partially or 
wholly exhausted, 

(T'o be continued.) 





THE RAILKOAD IN TURKEY IN ASIA.* 





GENERAL TOPOGRAPHY OF THE COUNTRY. 

Turkey in Asia, considered from a topographical, 
orographical or hydrographical view, is divided into 
three very distinct districts, 

The first part comprises the great peninsula of 
Asia Minor and the mountainous regions of Armenia. 

The second includes Syria, Palestine, Mesopotam- 
ia and Kurdistan ; 

The third part consists of the country surround- 
ing the Red Sea, the principle district of which is 
Yemen. 

No work having been undertaken in Yemen, it will 
not be considered in this paper. 

The northern part of Turkey in Asia, separated 
from the second part by the Taurus range of mountains 
offers three great divisions. 

Region of the valleys of the Aigean Seaand the Sea 
of Marmora, The western portion of the Asiatic pen- 
insula is formed of a series of mountain ranges, connect- 
ing with the region of high plateaux, and separated by 
valleys, more or less extensive, opening out towards the 
Aigean Sea, the Sea of Marmora, and the gulf of Adalia 
and Mersina, 

The valleys dividing the high plateaux, and running 
from east to west descend towards the Aigean Sea in 
gentle slopes ; the rivers watering these valleys are the 
Meander and the Sarabat, which empty into the sea to 
the north and south of Smyrna, 

The slope of the Marmora is much less extensive, and 
has but one river, the Suserlu, running from south to 
north, it derives its waters from the mountains bound- 
ing the Aigean Sea and discharges into the sea of Mar- 
mora to the west of Brusa, 

To the South, the valleys, are particularly short 
some are but mountain gorges: they descend from the 
Taurus range, which separates the high plateaux from the 
sea. 

This part of the Asiatic peninsula, one of the richest 
provinces of the Ottoman Empire, is bounded on the 
East by the-region of the high plateaux, following a line 
through Tarsus, Karaman, Konieh, Afioun, Kara- 
hissar, and Brusa. 


Region of the high plateaux, At the North of Tur- 


*F, a in “Com Travaux de la Soci- 
ete Ingeuienre Civile,” PM. rancois Translated for 
ENGINEERING News by Jno. W. Weston. 
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key in Asia, an immense plateau, broken by lofty 
mountains, extends between the Black Sea,—the district 
containing the western valleys before mentioned,—the 
Mediterranean, the vast basin of the Tigris and Eu. 
phrates, and the mountainous region of Armenia, The 
Tarsus range limits this plateau tothe South and sepa- 
rates it from Syria and Mesopotamia, while on the East 
a mountainous district, of which the city of Erreroum 
may be considered the centre, forms the boundary, 
It extends toward the Black Sea in successive steppes, 
separated by a series of mountain chains, running 
parallel to the sea; to the north.weat and west it ter. 
minates, as before atated, in chains of mountains form- 
ing long valleys reaching to the Afgean Sea, At the 
south-west the plateau abruptly terminates in the 
Taurus range, which descends towards the Mediterra- 
nean in terraces or steppes, and at the South it is bound. 
ed by the mountain system of the Anti-Taurua, 

These plateaux, of a mean altitude of from 600 to 
1000 metres, are traversed by the principal rivers, which, 
flowing say from east to west, discharge into the Black 
Sea, after having changed their course towards the 
north, and passed through a series of mountain ranges 
parallel to the sea shore; these two rivers are the Kisil- 
Irmak and the Sakaria, 


These plateaux can be represented by the area of a 
triangle whose sices will be located as follows : rat side 
cutting Trebizond, Sivas, Kaisariyeh and Karaman; 
and, Trebizond, Amasia, Brusa; 4d, Karaman, 
Konieh, Afioun, Kara-hissar, Kutaya, Brusa. The 
first side is closed at the south by the mountainous dis. 
trict of Erzeroum, where the Tigris and Euphrates have 
their sources, and the anti. Taurus ranges: the second 
side runs towards the Black Sea, descending in succes. 
sive steppes, separated by the mountains through which 
the streams, descending from the high plateaux, must 
open a way in order to reach the sea, The third side 
extends to the west in long valleys, as before described, 

From what has been stated, it will be seen that the 
lines of railway running from the west, say from Smy- 


EA NES TT SL ETRE TNT tae 


ENGINEERING NEWS. 








CS Ee nee me ee eae eRe te ~ 
rn eae RS ATR oe 


mensia discharge their waters into four different seas ; 
the Black Sea the Mediterranean, the Pacific Ocean 
and the Caspian Sea, 

From the South-East of the Armenian and K urdis- 
tan mountain groups the vast plateaux of Persia expand, 

Region of the Taurus and Anti.Taurus, — The 
Taurus, Anti-Taurus and the mountains running par. 
allel which connect with them, form the southern boun. 
dary of the great plateau of Asia Minor and separate it 
from Syria and the grand plain of Mesopotamia, named 
Irak by the Turks, The Taurus range borders on the 
sea from the Gulf of Adalia to the Gulf of Mersina; its 
declivities fall towards the sea in abrupt and successive 
terraces ; some rivers, of no particular length, descend 
from the plateaux of Karaman and Eregli, traverse the 
mountains through their defiles, and empty either into 
the sea or the river Seihoon, The plains of Karaman 
and Eregli, forming part of the grand central plateau, 
have a mean altitude of 1200 metres, 

Between the Anti-Taurus system—-which terminates 
at the south the extensive plains of Karsariyeh and the 
parallel mountains running to the south, whence the 
Euphrates draws some of its tributaries,—there are a 
series of valleys, which converge towards the gulfa of 
Mersina and Alexandretta, The two principal rivers of 
this region are the Seihoon and the Pyrames, both of 
which flow into the Gulf of Alexandretta, The Anti. 
Taurus which connects with the groups of mountains 
about Erzeroum, by means of the high plateaux and 
lesser chains which form the dividing line between the 
water sheds draining into the Black Sea and Persian 
Gulf, 

The second part of Turkey in Asia, bounded on 
the north by the Anti-Taurus ranges and the Erze. 
roum groups of mountains; on the east by the moun. 
tains of Kurdistan, on the south by the Persian Gulf 
and the desert of Arabia and on the west by the Medi. 
terranean Sea, is formed almost entirely, by an immense 
basin, named Djeul Desert. This basin, watered by 
the Tigris and Euphrates, is separated from the Medi. 
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THE ALEXANDRA BRIDGE, PUNJARNORTH 
ERN STATE RAILWAY,* 
HY HENRY LAMBERT, 


The Alexandra Bridge, constructed near the town of 
Wurerabad to carry the Punjab Northern State railway 


over the river Chenab (ancient Ascesines), ls 9,900 feet 


long and 100 feet deep, The first brick was laid on the 
tat of November 1871; and the structure was formally 


opened by his Royal Highness the Prince of Wates on 
the a7th of January 1876. The line, which was the 


first attempted under the new State Railway ayatem, is 
torun from Lahore to Peshawur, ayo miles and the 


firat section, vis., from Lahore to Jhelum, toy miles, has 


been opened for traffic, 

The Chenab rises in the Himalayas, and reaches 
Wurerabad after a course of about 700 miles, Ata 
point 400 miles lower down, it flowa into the Indus, 


after having received the waters of the Sutlej, Ravi 
and Jhelum, Its course for the greater part is through 
a plain, composed mainly of silt carried down from the 


high lands during the course of ages. The bed is of 


fine sand, anc the banks are moatly undefined, The 


river wanders unchecked through the plain, the banks 
falling in before its advance as the current happens to 


set, Villages constantly disappear along one shore, 
while fresh land appears on the other, and again the 
proceeding is reversed, Trees are found under the 
cornfields and among the villages, sunk deep in the un 
derlying stratum of river sand, showing where the 
stream extended in former days, Numerous islands 
exist, some being part of the general country around 
which channels have cut their way, and others of more 


recent formation in various stages of development, and 


of various sizes, from wooded and cultivated areas of 


several square miles each, down to small sandbanks 


During the winter the river is contained in a main chan. 
nel about 600 yards wide and to to 16 feet deep, in 
which the water generally flows diagonally to the normal 


course of the stream, and consequently undermines the 















rna can ascend with moderate grades from the sea shore 
to the high plateaux, by following the valleys which 
descend from these plateaux, while the lines coming 
from the north and northwest, from a point somewhere 
on the Black Sea or at Ismid, must climb a series of 
abrupt gorges or ridges, extend themselves over the low 
‘plateaux in order to secure the most practicable condi- 


terranean by Syria and Palestine, and bya chain of 
mountains running nearly due north and south, con. 
necting with the Taurus range, and bearing the names 
of Jebel Ansaria, the Lebanon and Anti-Lebanon 
ranges. The Mediterranean basin is exceedingly 
limited, and forms a narrow band along the sea coast, 
including the mountains before mentioned, This basin 


banks atthe points where it impinges, From this main 
channel several minor ones branch, and again return 
thereto, The direction of the current is determined by 
the promontories, the islands, and the sandbanks, By 
the middle of April, floods from the melting of the 
snow on the Himalayas set in, and increase in volume 
up ‘to the middle of June, when the monsoon cam 





tions for completing the ascent to the higher plateaux 
above. The minimum grade would be 1 in 50, 

The disadvantageous conditions will render construc. 
tion difficult at some points, and operations in certain 
localities costly. 

Mountainous District of Armenia and Kurdistan,— 
The mountainous ranges of Armenia and Kurdistan 
form the boundary of Turkey in Asia on the east, 
separating it from Caucasia and Persia, These groups 
of mountains, connecting with the systems of Georgia 
and the north of Persia, have some remarkable eleva- 
tions. The Ala-Dagh is over 3000 meters above the 
level of the sea; the district also presents some very 
high plateaux, in which the town of Van, the lake of 
the same name, and the city of Kars occupy the 
centres, The lake of Van is about 1500 metres, and 
Kars 1905 metres above sea level. Erzeroum, which 
stands in the midst of this mountainous locality is 1864 
metres above the sea. 

This system of mountains, wherein the cities of Erze- 
roim and Van may be considered the central points, 
has but one moderate descent towards the Black Sea,— 
a little river which discharges therein near Batoum : 
other declivities are found in the tributaries of the two 
great rivers, Tigris and Euphrates, which having wa- 
tered Mesopotamia, discharge into the Persian gulf, af- 
ter a course of 1300 kilometres for the former and 2500 
kilometres for the latter river. From the midst of 
these mountains descends the Aras which running to- 
wards the east, forming the boundary line between 
Russia and Persia, eventually empties into the Caspain 
Sea, From the lesser chains of the Armenian groups, 
connecting them with the Anti-Taurus ranges and the 
mountains of Kurdistan, the tributaries of the Seihoon 
(the river of Adana) flow and discharge into the sea in 
the Gulf of Mersina. In the minor chains to the south, 
the Kerkhah has its source and finally empties in the 
Persian Gulf at the same point as the Euphrates. It 
will have been noticed, then, that the summits of Ar- 





is watered by two principal rivers, the Nahr-el-Assy 
flowing from south to north and discharging into the 
sea at Suldia, and the Nahr-el-Kebir which forms 
the sea at Tripoli. 

The great basin of Mesopotamia, surrounded by high 
mountains, save on the southern side, has access to the 
Mediterranean basin by the valleys of the Orontes and 
the Nahr-el-Kebir, and to the Black Sea basin by the 
tributaries of the Euphrates, which flow through the 
high plateaux of Asia Minor, 

The basins of Irak, by reason of their location at the 
base of the lofty mountain systems of Armenia and 
Kurdistan, adjoining the plateaux of Asia Minor and 
Persia; by their geographical position, forming as one 
might say, a connecting link between Europe and the 
far East; by the fertility of the soil, watered by two 
large rivers, should become districts of great wealth 
and attract the population of the neighboring localities 
not so well favored as regards climate and soil, But 
by a string of circumstances it is needless to detail here 
the immense Mesopotamian plains,—on which the nu~ 
merous ruins attest its ancient splendor,—are but 
deserts and swamps, except in the immediate neighbor. 
hood of its cities. The ancient canals have been stopped 
up, the weirs on the rivers designed to irrigate the 
plains, no longer operate, or operate but poorly. These 
are some of the reasons why all the projected lines over 


the Mesopotamian plain have been discarded in favor of 


the left bank of the Tigris, in Kurdistan, where the in- 
habitants are agricultural and peaceable. 

The high plateaux of Asia Minor and the Mesopota- 
mian basin comprise three parts of the area of the 
Ottoman Empire in Asia, 

(To be continued,) 





The Board of Trade of the city of Cleveland, on Oct. 
13th, unanimously voted the use of its rooms for the 


next annual meeting of the American Society of Civil 


Engineers. 





mences, and lasts until the middle of September, Vast 
floods during this time pour down into the plains, sweep. 
ing away the river banks, destroying villages, and 
scouring out the shifting sand of the bed of the river to 


a great depth. In floods the Chenab rises 11 feet 


above low-water mark, and its width at Wuzerabad is 
3% miles, The mass of the water does not flow rapid- 
ly, but the main stream, corresponding to the fluctuat- 
ing deep channel, rushes through with great velocity, in 
a serpentine direction. This is often nearly at right 


angles to the general course of the river when obstacles 


occur, Under these circumstances the bed is driven be- 
fore it, and the depth of the main current of water is 
more than 60 feet, moving at a rate exceeding to miles 
an hour. The ground for about half the space of 4% 
miles between the banks is composed of river deposit, 
there being a depth of 2 feet of light soil over fine sand, 
On this, a massive embankment raised above flood-level 
had been constructed several years previously, to carry 
the Grand Trunk Road as far as possible across the 
river bed, the rest of the way being over bridges of boats 
at the varying channels, connected by temporary roads 
of timber and fascines laid on the sandbanks. These 
bridges and roads lasted, though with constant inter- 
ruptions, tor about eight months in each year. During 
the remaining four months, a ferry was established, 
which frequently necessitated @ day's voyage in order 
to cross from shore to shore, During high floods the 
ferry was suspended altogether. 

A back channel called the Pulkoo Nullah, flows for 
several miles parallel to the main river, and in high 
floods their united waters submerge the intervening 
country, The Pulkoo flows past the town of Wuzera- 
bad, and regains the main stream a few miles lower 
down. About three miles above Wuzerabad, a branch 
channel 80 feet wide had cut its way through the low- 
land, and flowed into the Pulkoo opp site the town, 


*From Transactions of the Institution of Civil Enginvers, 
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The effect of constructing the massive embankment was 
to dam up the body of comparatively still water forming 
the bulk of the river, and to divert the swift-moving di- 
agonal current against-the crumbling shores. Hence 
the Pulkoo developed into a deep channel 800 feet wide, 
and became a navigable stream, enabling large boats 
to approach the town. At Kathala, on the northern 
shore of the Chenab, the river became wider by 14 mile. 
The main current set against the proposed site of the 
northern abutment of the bridge, and the deepest water 
was close under the nearly vertical bank. The Trunk 
Road was gradually falling into the river, while house® 
and trees along the bank were constantly carried away, 
and it became necessary to establish a ferry at the Pul- 
koo as at the main stream. Above Wuzerabad, the 
river pursues a tortuous course; the villages are mostly 
built away from the stream and there are no old trees 
near the river. It is thus apparent that, in the Wuz- 
erabad Reach, the Chenab had become wide to an ab- 
normalextent. The fine sand of the bed was ascer- 
tained to be about 65 feet in depth, overlying clay of 
moderate consistency. With this was present a rapid 
current moving from shore to shore, and likely not 
merely to attack bridge piers in flank, where they are 
weakest, but also to scour the ground from under thems 

In January, 1870, land was taken and the preparation 
of materials, &c., wascommenced, In February the sur- 
vey was completed. The main works proposed to im- 
prove the site were four in number. The first was toclose 
the Wuzerabad navigable channel at its head near the vil- 
lage of Luvereewala, 3 miles above the site of the bridge. 
This work was 3% mile in length, and was a massive 
embankment raised above highest flood level, cased with 
bags of earth to resist the action of the water. The 
ground on which the embankment stood was inclosed 
at some distance from the toes of the slopes by a double 
row of piling. Parallel to the river front, trees were 
thrown into the stream, and securely moored with ca- 
bles, composed of river gass attached to nets of rope 
prepared from the same material, and filled with stone. 
Running out from this breast-work, at an angle of 45° 
groynes of a similar character were constructed at short 
intervals. The river water being heavily charged with 
silt in times of flood, the foreshore gradually rose under 
the influence of these works, and as land was thus 
formed, by encouraging vegetation, and by the intro- 
duction of aquatic plants, the interlacing roots formed 
a barrier against the river. When any portion of the 
work became scoured out, fresh material was thrown in, 
until at lasta solid shore formed with a gentle slope 
outwards, and with a curve calculated todivert the main 
current away from the Wuzerabad channel, towards the 
opposite shore, near the village of Pindee. 

All the islands in the river are below the level 
of high floods ; consequently the water at such times 
could get round the point and again pour into the 
Wuzerabad channel, wearing the banks in the process, 
and sweeping away the land remaining between it and 
the main stream, 

The second main work extended from the southern 
abutment of the bridge to the bank of the Pulkoo Nul- 
lah, passing by the village of Hurrypore, parallel to the 
head work just described. Its length was about three 
miles, and it consisted of an embankment with a slope 
of 10 to 1 on the river front, and of § to 1 at the back, 
raised 3 feet above the flood-level. At the crossing of 
the Wuzerabad channel, it was about 100 yards wide at 
the base, and was protected by piling. The ground’in 
front for 100 yards width was planted, and several 
groynes were constructed at right angles, to check side- 
long scour, This led to the silt suspended in the over- 
flow water between the two banks being caught in the 
old channel thus closed at either end, so that the bed 
gradually rose to the level of the adjacent low ground, 
and ceased to be a source of danger from énlarging to 
such extent as to admit the Chenab into its old channel 
close to Wuzerabad. It was proposed to protect the 
lower end of the work with masonry, but this de- 
sign was afterwards altered to a loose filling of trees 
and stone, supplemented by groynes of the same mate- 
rial, as being more economical. As it seemed unlikely 
that the main current could be trained in a direct line 
unless at a prohibitive cost, the river was diverted at the 
site of the bridge, as nearly as possible at right angles 
to the genera] alignment of the railway, by making 
the current impinge near the point by a third work. 





This defiected the stream towards the southern shore 
in a direct line through the bridge, and swept away 
the central island on the point. This island occu- 
pied a position dangerous to the proposed bridge, 
its tendency being to prevent the direct flow of the 
main stream, which was somewhat confined bv the 
works themselves. 

As the third work, up stream on the north shore was 
intended to receive the full force of the stream turned on 
to it from the work higher up on the south shore, 
it was constructed of large masses of trees weight- 
ed with stone, and enclosed in heavy piling, about 
¥% mile in length, set out on a curve, with a versed sine 
of 350 feet. ; 

The fourth main work was proposed to be of ma- 
sonry, adjoining the north abutment of the bridge, 
and curving inland, corresponding with the similar 
work on the southern shore. It was subsequently al- 
tered to a star-shaped spur of trees and stones. The 
object of the suggested masonry works was to prevent 
the river from cutting behind the abutments in the event 
of disaster to the up-stream works. 

In addition to these main works, several subsidiary 
ones were executed of rough tree spurs, placed to catch 
the floating sand, and to assist in turning ‘the stream 
towards the centre of the river. A commencement 
was made by laying the tree spur, to check the rava- 
ges of the current at the site of the proposed northern 
abutment. The flood season coming on shortly af- 
ter not much progress was made until the following 
October. 

The Chenab training works were carried out by Sep- 
tember 1872, at a cost of 4% lakhs of rupees; since 
then they have been maintained at a further yearly out- 
lay of % lakh. To make the work permanent bya 
covering of stone would probably cost more than three 
times the original outlay. The future course to be fol- 
lowed in this matter is still undecided, but the comple- 
tion of the line to the Jhelum river, where boulders are 
easily procurable, will afford increased facilities. The 
spurs were formed by launching trees into the river 
from barges, and lashing them securely by 9-inch cables 
of river grass, called “moonj.” At short intervals 
weights were attached, consisting of boulders inclosed 
in nets of 3-inch moenj rope. As the mass of material 
sank into the sand more was placed above until the 
object was attained. The country being thinly wood- 
ed, considerable difficulty was experienced in pro- 
curing suitable trees; and in the vast alluvial plain 
through which the Chenab flows there is not a stone 
to be found. The boulders had consequently to be 
brought from the rapids, 60 miles up stream, beyond 
British territory. This latter circumstance added to the 
difficulty. . 

Boats had to be brought from distant places, and 
many were wrecked in the service, which increased the 
difficulty in procuring trees for timber works. Much 
dificulty was experienced in closing the head work, 
The channel was scoured to a dtpth ofg25 feet. Sev- 
eral large boats were loaded and scuttled on the 
site to check the current ; but they soon broke up. The 
embankment was at last carriec across the opening by 
hurling in trees and bags, afterwards inclosed by heavy 
piling ; the work being carried on night and day by 
several thousand men. The bed of the channel rose as 
expected, and land formed, which was planted and 
gradually became covered with dense jungle. The long 
work from the southern abutment, crossing the other 
channel was carried across the Wuzerabad channel 
after the latter had been closed by the work higher 
up stream. At the two crossings the widened base of 
the embankment was enclosed between rows of 30-foot 
piles, 12 inches square. As channel No. II. contained 
a large body of water moving at a high velocity, the 
site was prepared by tree spurs which caused a gradual 
silting up of the channel. The curved portion of the 
main embankment was formed in 1875, with material 
removed from the central island by ballast trains. 
Meanwhile only the further part was constructed ; and 
an auxiliary embankment was formed to prevent flood 
water from pouring into the Pulkoo. Tree spurs were 
laid down in front of the more exposed portion of the 
main embankment when the time had arrived for its 
economical construction. This was determined when 
the action of the spurs above had caused the partial 
silting up of No. II. channel, 










The third main work, on the northern shore consum- 


ed a vast mass of material. During the first season, 
piles 30 feet in length and 12 inches square were driven 
into the river bed, and trees were placed between them ; 
but the floods scoured out the piles, and at the end of 
the season many of them were found on the site where 
they had been driven with their points uppermost. At 
this work reliance was placed exclusively on trees laid 
flat, and weighted with stone in nets. These sank into 
the quicksand, but were not swept away. As they sank, 
others were added, until they formed a breakwater 
about 50 feet deep and 150 feet wide; and the bed of 
the river rose on the down-stream side until it became 
level with the adjoining land. The ground thus formed 


was planted as it became available, and the main stream 


was gradually deflected from its dangerous proximity to 


the northern shore, towards the centre of the bed. 

The fourth main work, adjoining the northern 
abutment of the bridge, completed what remained un- 
accomplished. The deep channel moved away from 
the bank, and the river bed in which the two first spans 
occur grew up to ordinary flood-level. 

The crumbling banks of the river immediately above 
the bridge being protected by the training works, and 
the shores commencing to gain on the river by the silt- 
ing process, it seemed likely that the Chenab would, in 
the Wuzerabad reach, revert to its proportions as they 
existed before the construction of the trunk road em- 
bankment. To ensure this, however, it was essential 
that the central island should be removed. The cur- 
rent set against the island as was expected, but the lat- 
ter being composed of somewhat tough soil, overgrown 
with jungle, did not disappear so rapidly as was desira- 
ble. To expedite the process, three cuts of varying di- 
mensions were made, to ascertain whether the admis- 
sion of a current would not widen the cuts by under- 
mining their banks, and so hasten the demolition of 
the island; but the result proved that unless a large 
expenditure were incurred for channels of considerable 
width, the desired effect did not follow, because the 
Chenab contained too great a body of water to be in- 
fluenced by channels very long in proportion to their 
width, and they were consequently abandoned. The 
current, however, continued to sweep away the central 
island from outside, and it also carried off most of the 
other island which degenerated into a sandbank covered 
by ordinary floods. 

On the adjoining Punjab and Delhi line, which was 
let by contract to the firm of Brassey & Co., the use of 
Kennard’s sand pumps for sinking wells was introduced 
for the first time in India. A cylinder having a mova- 
ble bottom, provided with an upright pipe extending to 
within a few inches of the top, in which air valves were 
fixed, was surmounted by a smaller cylinder fitted with 
a piston. The pump being lowered into the well, the 
chamber was exhausted by the piston worked by men 
from above, and the sand consequently flowed up the 
pipe and fell over into the larger cylinder. When full, 
the apparatus was hoisted and placed on a trolly ; the 
bottom was detached with the cylindrical mass of sand 
upon it, and wheeled away. Another bottom was fitted 
to the pump, which was then lowered into the well and 
the operation repeated. This was a vast improvement 
on the native jahm previously in general use but it’was 
a clumsy apparatus after all. Large pumps required a 
steam hoist, and these alone produced much impression 
on the sinking. Smaller pumps, raised and lowered by 
manual labor, made but slow progress. The pumps, 
shear legs, steam hoists, and tackle were expensive in 
the first instance, repairs were frequent and trouble- 
some, and the constant shifting of heavy plant for each 
length of well under construction consumed much time 
at critical periods of the season. Nevertheless, a great 
deal of good work was turned out by sand pumps, and 
Messrs Brassey & Co, used them exclusively for well 
sinking on the Punjab and Delhi railway. It was pro- 
posed by Government to adopt, on the Punjab North- 
ern State Railway, the system of bridging carried out 
on the Delhi and Lahore line, The large bridges were 
to consist of single well piers, 12 feet'6 inches in ex- 
ternal diameter, sunk 4o feet, and carrying lattice gir 
ders under the rails, 97 feet 6 inches from centre to 
centre of the piers. Messrs. Brassey & Co’s. plant was 
to be taken over, and the works were to be executed in 
the same way as at the recently completed Beas and 
Sutlej bridges. Meanwhile houses were built for the 
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the piers. Thus the total number of wells to be sunk | were securely fastened together with 4 inch bolts, and 
in the Chenab was : the bottom of the wedge was armed with a cutter plate 
Main bridge, 63 piers of 3 wells.......... 189 of %-inch iron 12 inches deep, riveted to a ring of 3- 


2 abutments of 15 wells....+-.+.+++++++- 30 inch angle iron, which was again bolted to the timber, 
Back channel, 8 piers of 1 well..-....... 


staff, as also workshops, stores, brick and lime kilns, 
materials were collected, tramways laid down, a colony 
of workpeople were established, and arrangements made 
for providing them with necessary supplies, hetween 
January 1870 and September 1871, in addition to carry- 





































the wedge pieces or segments restingthereon. The out- 
: +e . ‘ 2 abutments Bhs biden nttegececcces 16 . 
ing out the training works to prepare the bridge site. Ce ES we aan side diameter of the curb was 12 feet 6 inches, corres- 
The works were carried out from the commencement 243 ponding to the size of the well. The steining of the 


by the small staff, although several changes took place 
among the chief engineers in charge of the railway. 
Mr. Alexander Grant held the office during more than 
half the time the bridge was under construction, and 
was present at the close of the operations. 

Observatory towers, about fifty feet high, were built 
on either shore, 2 miles apart, each tower being provid- 
ed with a fixed transit instrament by which the bridge 
could be ranged throughout. 

The staff were established at Wuzerabad and Kath- 
alia, the principal workshops and the head-quarters of 
the undertaking being located at the latter place. 

The new métre gauge was much discussed, with re- 
ference to the Punjab Northern line, which was an ex- 
tension of the existing railway system to the north-west 
frontier. After much argument the advocates of the 
métre gauge prevailed with the Government as respects 
the Punjab Northern equally with other State railways, 
and the girders for the bridges were ordered for métre- 
gauge weights only. 

During the rainy season of 1871, the highest floods 
within the present generation occurred in the Punjab 
rivers. The river became a roaring torrent, covered 
with tumbling waves, and bearing along the wrecks of 
houses, trees, and dead cattle; but the Chenab training 
works were uninjured, though still in an unfinished 
condition, but on the Sutlej and Beas rivers, the rail- 
way bridges were partially destroyed, by the sand being 
scoured out to the foundations of the wells, which top- 
pled over, falling up-stream. These accidents led to a 
total change in the designs of the Punjab Northern 
railway bridges. The Government determined on re- 
vetting to Mr. Powe1’s three-well system, and in the 
case of the Chenab, to sink the wells 70 feet. The 
Consulting Engineer for State Railways in India de- 
signed the superstructures of the piers and abutments. 
The former were 33 feet long and 8 feet 8 inches thick, 
with semicircular ends, standing on similar basements 
38 feet long, supported on diminishing arches between 
the wells. These were to be sunk 6 inches apart. The 
abutments were each to be on a cluster of fifteen 
wells, sunk to the same depth as for the piers, and in 
two rows parallel to the central line. 

This change increased the quantity of brickwork 
originally proposed five or six times. The Sutlej bridge 
was about 6,000 feet in length, on single well piers sunk 
40 feet. It was proposed that the Chenab bridge should 
be about 9,000 feet in length, on three well piers sunk 
70 feet. The former bridge, though a large work in 
itself, thus became a small one by comparison. Messrs. 
Brassey and Co. built it within four years, and it was 
proposed to build the Chenab bridge in the same time, 
under the Govern ment department system. 

At the close of the rainy season of 1871, the curbs 
for several piers were pitched in favorable positions di- 
rectly the river fell below the level of the higher sand- 
banks. 

It was now determined to adopt Warren girders, and 
to have the rail level at the bottom ; also to have sixty- 
feur spans, 142 feet from centre to centre. The bridge 
was thus commenced on the 1st of November, 1871. 

The bridge over the Pulkoo back channel was ar- 
ranged to consist of nine spans, 43 feet 6 inches from 
centre to centre, with the piers of single well cylinders, as 
originally proposed for the main bridge, sunk into the 
stratum underlying the river bed. In the case of the 
back channel this was found to be about 5 feet higher 
than in the main stream. The girders were of plate 
iron of the ordinary pattern, carrying the rails 
on the top. This bridge was larger than necessary, 
now that the Wuzerabad channel] had been closed by 
the training works; but it was thought prudent to allow 
a considerable margin in the event of accident to the 
embankments. The effect of the embankments was to 
lower the flood-level in the Pulkoo 4 feet ; consequently 

sufficient headway was obtained to obviate the necessi- 
ty of rising gradients in the approaches. The abut- 
ments of the back channel bridge were constructed on a 
cluster of eight wells each, sunk to the same depth as 


: latter was 3 feet 3 inches thick, reducing the internal 
It was proposed to make the large bridges “ level | diameter to 6 feet; therefore the brickwork was grad- 


crossing bridges,” to lay down a floor of asphalt on ually corbelled inwards from the curb until the full 
buckled plates at the rail-level, and to use the bridges | thickness was obtained. Eight tie-rods were placed at 
for ordinary cart and cattle traffic in the intervals of equal distances around the curb, and were continaous 
the passage of railway trains. On account of the great | throughout the steining. The wells were built in five 
length of the Chenab bridge, it was considered expedi- lengths of 14 feet each. At the top of each length, a 
ent to have two passing places where the structure] ying of bar iron was laid in the brickwork, the tie-rods 
should be widened for two spans at each place, to allow passing through it and being screwed down tight by a 
of road traffic coming in opposite directions. To effect | yt 6 inches in length. The next length of tie-rod was 
this, the four spans in question were made proportion- | screwed into the upper half of this rut or coupling, and 
ately stronger, and with longer cross girders. This| 59 on. Thus each length of well was a compact cylin- 
also necessitated lengthening six piers by having four | der in itself, capable of being pulled from side to side 
wells instead of three to each. Thus six wells were} while sinking without injury to the brickwork. The 
added to the work, making in all two hundred and for- | curbs, which weighed 3 tons each, were put together in 
ty-nine. the workshops, and were moved out on tramways ruo- 
For setting out the bridge, standard rods were made | ning parallel to the bridge. From the tramway wagons 
in England, one set being delivered to the contractors | they were slid down to their sites on inclined planes 
for the ironwork, Messrs. Westwood, Baillie and Co. | formed of rails. 
of London, the other being used on the bridge in India| Jt was found necessary to have a tramway both on 
to check the working rods actually employed in mea-| the up and down streim sides of the bridge. These 
surement. A fixed number of the latter extended from | with numerous connections and sidings, were in con- 
centre to centre of the piers, formed of seasoned pine | stant use by night and day during cach working season. 
3 inches square. Each rod has brass caps at the ends, | About 15 miles of tramway connected the various brick- 
carefully planed and adjusted, so that they butted close | felds, workshops, sawing and mortar mills, etc., with 
together when laid on piles previously set out from the | the bridge and with each other. Piled bridges, to 
observatories. In crossing the channels, long piles carry the tramways, were built of sufficient elevation to 
were driven from barges with a monkey and steam | allow winter floods to pass ; they were removed at the 
hoist, and on these, sill timbers were bolted and made | end of each working season, and re-erected at the com- 
level and straight, thus enabling the measuring rods to| mencement of the following one. During the busiest 
be correctly laid. The distances were also checked by part of each year these means of transport were insuffi- 
instrumental triangulation. At each pier site, a pile! cient, and hundreds of camels, bullocks, and horses were 
was driven, and the exact centre indicated by a nail." employed as a supplementary measure. 
Corresponding piles at right angles up anddownstream The machine tools were not numerous, considering 
determined the axis of the pier, and the curbs were the magnitude of the undertaking; nevertheless they 
pitched accordingly. This was the process adopted on were procured with great difficulty. In the principal 
ordinary sandbanks left dry at low water ; but in cros- | workshop there were a couple of lathes. a couple of 
sing channels, it became necessary to construct artificial punching and shearing, one drilling, one planing, one 
islands, from 40 to 50 feet wide, and 80 to 100 feet long | pjate.bending, and three screwing machines. Also a 
at the top, to provide space not only for the pier, but | couple of blast fans for smithy and foundry. In the 
for building materials, engines, and the rails used as | saw mill there were four circular saws and one vertical 
weights in well-sinking. The islands were formed by saw, one pendulum saw, and two sharpeners, besides 
driving piles, about 3 feet apart, around the top boun-/ about thirty engines of sorts, and a dozen mortar mills. 
dary, and at the up-stream side in cut-water shape. At| These were all that needed steam. The usual small 


the other sides where there was no risk of sand bags| tools also were not procured without much difficulty 
being washed through, and under the curbs, the piles were | and delay. The workshops were provided with a small 
farther apart. Gunny bags, filled with sand and sewn | foundry in which all castings needed for repairs were 
up, were brought out in boats, and laid down outside} made. 
the piles, native divers being employed to place them in| The brickwork in the wells was composed of radiated 
regular position under water, until they appeared above | pricks, headers, stretchers, and bonders. laid in hy- 
the surface, when a regular slope was formed and carried | draulic mortar, composed one-half of lime and one-half 
up beyond the: level of winter floods. Loose sand | of ground bricks or soorkee. The lime was one-third 
brought out in boats was then put between the casing | stone and two-thirds block kunkur, the former being 
of gunny bags until it reached a similar height and | brought from Darapore, north of the Jhelum, and the 
formed the island. On this the measurement for the | jatter from the vincinity of Sealkote. It was found by 
pier was made, and the curbs pitched accordingly. The | tria} that the kunkur should be broken into pieces about 
wells were then built up for the first length and sunk | ; inch cube, then mixed with charcoal in the proportion 
through the island, and so on until the full depth had | of + part of charcoal to 2 of kunkur, and burnt in high 
been attained. kilns. The kunkur was drawn hot, and ground unslak- 
During the last quarter of the year, or the first half | eq in the steam mills, coming out of a greenish colour 
of each working season, the river was always at its | 1+ was then mixed with the stone lime and soorkee, and 
safest. The water-level subsided gradually until the | pj aced in another mill, where water was added, and the 
middle of December. From the middle to the end of | whole ground together until thoroughly amalgamated. 
December, the lowest water level of the season general-| The mortar was immediately loaded into wagons and 
ly prevailed. Then came the winter rains, causing} run out into vats alongside the wells in progress. It 
moderate floods, and the river fluctuated until April, | set at once in water, and was of excellent quality. The 
when the snow began to melt, and the amount of water | manufacture was in charge of European subordinates, 
steadily increased. This continued up to the annual | who gave their whole time to its supervision, and soon 
monsoon. Hence reliance was placed on the well-sink- | became expert in detecting discrepancies in quality as 
ing which could be executed from October to December | compared with the the standard. The kankur deteri- 
inclusive. By having everything fully organized at the | orated unless ground while hot. Without the stone 
close of the rains, and beginning first on the wells dan- | mixture it was a total failure. The stone lime by itself 
gerously situated, it was in most cases possible to sink | would not set in water, but was used for superstructures 
the first two lengths before there was a chance of their | in the proportion of one-third of lime to two-thirds of 
being overturned by a winter flood. soorkee. For upper work it made excellent mortar. 
The curbs were of hard timber, built up of wedge-| 1 was obtained by burning the boulders found in the 
shaped segments below and additional flat covering | beds of nullahs running into the Jhelum opposite Chil- 
pieces above, all breaking joint, and forming a ring of | jignwalla. All the lime used in the bridge had to be 
2teet broad a nd two feet deep. The component parts | carried « long distance either on camels er by boats, 
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but the trouble and expense were amply compensated 
by the result. 

When each set of three curbs had been correctly 
pitched they were sunk their own depth ints the sand 
to steady them, and were carefully levelled. The tie- 
rods, with ring at top, were then fixed, and building 
commenced, This was carried on until the ring was 
reached, when the nuts were screwed down tight and 
the loading was put on. 

One of the difficulties which led to serious co mplica- 
tions and expense was the insufficient supply of rails 
for weighting the wells. Without heavy loads they 
could not not be sunk during a single working season, 
nor could they be sunk vertically, or ata reasonable 
cost. The necessary quantity increased with each 
length of well from 25 to 300 tons, the latter quantity 
being needed to make the curbs enter the clay substra- 
tum. As the wells were so close together, no weights 
other than rails could be packed into the available 
space, each well having necessarily to be quite inde- 
pendent of its neighbors. The rails were laid in the 
first instance on strong beams resting on the brickwork, 
and placed in two rows, one on either side, leaving the 
6 feet internal diameter clear for drawing up the sand 
from below. A packing of deal battens was then laid 
from one row to the other. On this another pair of 
tiers was laid, and so on until the weights proportion- 
ate to the particular length of well being sunk had been 
arrived at. On the top was erected the shear legs for 
hoisting the sand excavated. Owing to the number 
and depth of the wells, and the insufficiant supply of 
rails, the latter were constantly being shifted from one 
well to another. When each length was sunk, the shear 
legs and rails had to be unloaded, that the next set of 
rods might be fitted and the next length of brickwork 
built up. Where the piers were being constructed on 
artificial islands, and when there were not sufficient 
rails available, the latter had to be transferred by boats 
between the islands backwards and forwards. This 
caused such delay that well-sinking had to be con- 
tinued until after it had ceased to be safe. The whole 
mass of rails, engines, materials, and plant of various 
kinds used in the construction had to be afterwards 
removed to the shore for safety during the flood season ; 
and always in the face of the rapidly rising river, 
and concurrently with a sudden desertion of men. 

(To be continued.) 
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[ From our Speciai Correspondent. | 
6 WESTMINSTER CHAMBERS, LONDON S. W. t 
October roth, 1878. 
Editor ENGINEERING News : 

In my last letter I referred to the locomotive in the 
Creusot pavillion, which is a large separate building in 
the Champs de Mars, devoted entirely to the exhibits 
of Messrs. Schneider & Co., and which may be at once 
recognised by a mode] of an enormous steam hammer, 
forming a species of Arc de Triomphe to its entrance. 
The first thing that strikes one on entering is the large 
marine engine, of 2640 indicated horse-power, intended 
for a French transport which is situate at the head of 
the hall. This is a compound three cylinder engine, 
with surface condensers, of undoubtedly good work- 
manship and high finish, but yet of questionable design. 
The valve gear is worked by an auxiliary shaft drive 
from the main shaft by spur gearing. What effect the 
“ back lash” inseparable from spur gearing will have 
on the ‘‘ lead” of the valves perhaps the designers may 
be in a position to state? but whatever may be the ad- 
vantages of this system, and they are, by no means ap- 
parent, it must be admitted that the moving parts are 
rendered complicated and the engines unduly heavy, in 
fact if the design of the engine in question, be carefully 
studied it will be found that the good workmanship and 
high finish are about the only redeeming features of the 
engine, The rough casting of a large cylinder which 
will be found by the side of this engine will bear exam- 
ination and the excellent steel forging of a three throw 
crank shaft placed in front of the engine is a wonder- 
fully ciean piece of work considering its size and weight 
of 15,000 kil., or nearly 15 tons. Distributed about the 
hall are some extraordinary specimens of work, for in- 
stance arranged along one side will be found an iron 
plate 34 of an inch in thickness by 3’ 334" in width and 


of the great length of about 55 feet, likewise rolled 
beams up to 10 inches in depth of the same length. 
Near a turret armour plate 4.200 metres by 2.600 me- 
tres by .800 metres will be found portions of the finish- 
ed “motion” of a locomotive bent and twisted into 
fantastic shapes, such as the best material could alone 
stand. A continuous coil without a single flaw bent 
cold from a bar first tapped witha deep thread through- 
out its whole length is a curiosity which must almost 
be seen to be believed in as may be said of many other 
marvelous productions in this Pavillion which cannot 
fail to be both interesting and instructive to both pro- 
fessional and non-professional visitors to the Exhibi- 
tion. C. GRAHAM SMITH, 


<> 
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ARTESIAN WELLS. 
GALVESTON, TEXAS, October 237, 1878. 
Epitor ENGINEERING NEws, 
Sir: As the subject of Artesian Wells is becoming 
a prominent one, and as some have been lately bored 
at Charleston, 8. C., to a great depth, and with good 
results, cannot the NEWS, or some of its readers give 
some description of the work done at that place, mode 
of boring, strata bored through, cost per foot, flow of 
water etc., SUBSCRIBER. 
To the people living in many parts of the country, 
especially in the far west and southwest, the subject of 
obtaining a supply of water by means of artesian wells 
is one of great importance and is the subject of much 
discussion and also of costly experiment. EENGINEER- 
ING NEws, will be pleased to receive from any of its 
readers who have had experience in boring artesian 


wells such information as they can give. 
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BOOK NOTICE. 





Industrial Science Drawing: Elements of Plane and 
Solid Free-hand Geometrical Drawing, with Letter. 
ing ; and some Elements of Geometrical Ornamental 
Deigns, including the principles of Harmonic Angu- 
lar Ratios, etc., In three parts: PartI,—Plane Draw- 
ing or from “ The Flat ;” Part 2—Solid Drawing, or 
from “ The Round ;’Part 3—Elements of Geometric 
Beauty. For Draughtsmen and Artisans, and Teachers 
and Students of Industrial and Mechanica] Drawing. 
By S. Edward Warren, C. E., New York : John Wiley 
& Sons, 1878: Chicago ; Jansen, McClurg & Co. 
Price $1.00. 


The above work, under the well-known authorship 
of Prof. Warren, is a re-issue, in a very much larger and 
extended form of his book on Geometrical and Free- 
Hand Drawing, published in 1873. The title page, 
given above, will afford some idea of the comprehensive- 
ness of the little volume, and it is very fully and freely 
illustrated with cuts and diagram plates throughout. 

Prof. Warren’s works on drawing, are so well known, 
and moreover popular, that it would seem to be super- 
flous to add further comment ; but the book before us 
is so full of possible instructive material, that we are in- 
clined to believe that it errs in its fullness, and that the 
would-be student will be overwhelmed at the sight of 
such an array of examples and descriptions that opens 
out before him. But we would not be thought to 
throw a pebble in his pathway. The great need of the 
present generation of engineers is to know how to put 
their ideas upon paper; in this, as a rule, the profession 
lamentably lacks; and that while on the Continent of 
Europe accurate and artistic drawing is the first impor- 
tant element in the preliminary studies of the young 
engineer—in this country it seems scarcely deemed a 
necessity, and is consequently neglected. This latest 
work of Prof. Warren, is a longer stride in the right di- 
rection toward opening up a field of study eminently 
useful—that of Free-hand Drawing—a branch of knowl- 
edge which if practiced and better known, would create 
the wonder that so useful and indispensable an acquisi- 
ton had not been thought of before. We refer our 
readers again to the title page, to note the range and 
comprehensiveness of the matter. The book is issued 
in the usual form of Messrs. Wiley’s publications, which 
speaks for itself, but we are a little puzzled to find that 
the title page and contents prove the book divided into 
three parts, while the lettering on the binding describes 
itas Part I. We may perhaps be at fault. 

since anise ipa 
The fertile soil and genial climate of the United 


States induced 80,610 Canadians to emigrate during 
the year ending June 30, 1878. 


~ OUR QUERY Box. 


1. What was, or is, the “Keeley Motor?” 

Ans.—A new motive (7%) power claimed to have 
been discovered by John W. Keeley, of Philadel- 
phia. It was evolved by “expulsion from a multi- 
plicator or generator,” By this “expulson” one 
quart of water was to produce a “vaporic substance 
having an elastic energy of 1,000 pounds per square 
inch,” having the power to force a vessel through 
the water with such speed that it would split in 
two. It was a kind of “fiat” money contrivance. 
We speak of it in the past tense since Mr. Knight 
studied it. 

2. Did a Committee on the “ Mechanical Equiva- 
lent of Heat,” report to the British Association, at 
its late meeting that 772 ft. Ibs. was not this 
equivalent ? 


Ans.—The committes (of which Dr. Joule was a 
member) reported that “772.55 ft. tbs. is the 
equivalent, at the sea level and at the latitude of 
Greenwich, of the heat which can raise a pound of 
water, weighed in vacuo, from 60 deg. to 61 deg. 
Fahr. of the mercurial thermometer.” The com- 
monly used equivalent, then, 772 ft. Tbs., may be 
regarded as practically correct. 

3. How can I find the highest grade that can be 
established upon a curve in order that the maxi- 


mum resistance shall not exceed that due to maxi- 


mum grade ? 

Ans.—Flatten the grade 2.4 feet per mile for 
each degree of curvature. 

4. How does the strength of white pine compare 
with that of oak? 


Ans.—It has been determined that the strength 
of wood is in direct ratio to its density. 


5. How can I determine easily what is a good 
cement? 


Ans.—Perhaps the criterion adopted by many of 
German engineering societies will do. “Good Port- 
land cement shall, when mixed with clean, sharp 
sand in the proportions, by weight, of three parts 
of sand to one of cement, undergo, after one day’s 
exposure to the air and twenty-seven days’ expo- 
sure under water, at least a tensile strain of eight 
kilogrammes per square centimeter.” (About 112 
Tbs. per square inch). 

6. What is an “ohm,” a “volt,” and a “weber?” 


Ans.—They are units used by electricians, and 
are so called in honor of Volta, Ohm, and Weber, 
well-known investigatars in electro-dynamics. The 
first is the unit of electro-motive resistance, shown 
by a _ copper wire 6046.5 feet in length and 
4 of inch in diameter. The second is the unit of 
force represented, very neary, by the intensity of 
an ordinary Daniell cell. (A pure Daniell cell 
gives a force equal to 1.1 volts). The third is the 
unit of current or quantity, represented by the 
energy set free by the combustion of 11 — of 
carbon with a development of 6 units of heat in 
6338 seconds. 

In Query No. 8, Sept. 26, “by” in the third line 
of answer should be “ equals.” 

LEADVILLE, CoL., October 24th, 1878. 

It is desired to supply the town with water for 
fire purposes from a reservoir 2500 feet away at an 
elevation of 150 ft. above the point at which the 
water is to be delivered—water taken from bottom 
of reservoir no account being taken of depth of 
water in reservoir,—through a hydrant 3 inches in 
diameter, with two bends at right angles in it. The 

ipe from the reservoir to the hydrant is 8 inches 
in diameter, and I wish to know to what height a 
stream can be thrown, using 50 ft, of 24¢ inch 
hose and an 1 inch nozzle. Please tell me the 
method you use in determining the height of jet. 
How do you allow for friction thro hose and 
contraction at the nozzle? Iam hardly satisfied 
with my result. Have examined the article by 
Flagg, in issue of August 15th also the one by 
Ryall of Fort Wayne, in August 8. In the latter 
do not understand his allowance for friction in 
hose. Please explain. In EnerneERING NEws, 
August 29, Query No. 3, is the formula for loss 


by friction printed correctly? viz. fre" 


The square of the coefficient 0001 introduced in 


this fraction would render the friction almost inap- 
preciable, through 50 ft. of hose. 





P T. L. Sizer. 
fy. 
We hope to have replies from Messrs. Flagg and 
Ryall as soon as possible. The communication 
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was received too late to reach our “Query Box” 
editor this week but will be cared for in our next. 


——— ee 


FOREIGN INTELLIGENCE. 








Tue Anglo-French tunnel scheme lags from lack of 
financial support. 

A METEOROLOGICAL station is to be established on the 
top of Ben Nevis, Scotland. 


STONES to pave the streets of Rome are brought from 
the Island of Caprera, belonging to Garibaldi. 

Paris has 65,000 houses, London 460,000 more than 
Paris, Berlin, Vienna and New York combined. 


Every article of furniture in the Queen’s Hotel at 
Glasgow, Scotland, was made at Grand Rapids, Mich. 


THE Italian Government has adopted plans for 2,500 
miles of new railroads, to cost about $150,000,000, to 
be secured by a pledge of the public credit. 


A SINGLE factory in Reddich, England, turns out be- 
tween 6,000,000 and 7,000,000 needles each week, or 
about 350,000,000 a year, whicu is equal to one-fourth 
of the population of the globe. 


WATERLOO Bridge and the Charing Cross foot-bridge 
in London, were opened to the public free on the 5th o 
October, and this action is to be followed by the ref 
moval of tolls from all the bridges of the British me- 
tropolis. 


CLEOPATRA’S Needle, which has been brought from 
the Nile and set up with much trouble and expense on 
the banks of the Thames, is showing a disposition to 
crumble to pieces after its exposure to salt water and 
the unaccustomed climate of England. 


THE greatest trigonometrical operation ever yet at- 
tempted, the junction of the Spanish and Algerian tri- 
angulations, is about to be undertaken. The Spanish 
engineers are posted at Sierra Nevada and Mount Tetica, 
the French at Fillaoussen, near Nemours, and Ben 
Sabra, near Oran. 


JAPAN is now carrying forward many practical works. 
Railways are being constructed, telegraphic lines put 
up, mineral resources developed, and the merchant ma- 
rine placed in active communication with surrounding 
countries, Never before has there been greater activity 
in agricultural pursuits. 


THERE are in Russia eleven “ railroad schools,” main- 
tained by the railroads, which have to pay about $1: 
per mile for their support, Instruction is given in reli- 
gion, language, natural science, geography, telegraphy, 
book-keeping, mechanics, singing and gymnastics. Last 
year they had go teachers and 1,260 students. 


Prof. Hayden’s Surveying Expedition has arrived 
safely at the Union Pacific Railroad. The region ex- 
re during the season has been the Yellowstone 

ational Parkand Mud Mountains. The snow-storms 
compelled them to abandon their work earlier than had 
been intended. 


A SCOTCHMAN has invented a machine for loading 
heavy guns by means of compressed air. The rammer 
consists in a series of telescopic tubes, into which the 
air is admitted one after another, the charge thrust 
home, and the air exits through a series of interior 
tubes. Sponging is effected in the same manner. The 
process is very expeditious. 


THE French government has under consideration a 
plan for extending the railroad system of that country 
by branch lines, running two or three trains daily at a 
very moderate speed.. There is need of such lines to 
open up outlying districts. They can be built on a 
much cheaper plan than the great trunk lines, where a 
high rate of speed is common. 


THE deep adit level for the drainage of the Schem- 
nitz mines in Hungary, commenced in the reign of the 
Emperor Joseph II. in 1782, was completed on the 5th 
of last month, It is about 10% miles long, mostly in 
very hard volcanic rock, aud intersects the mines at 
depths from 800 to 1,500 feet below the surface. The 
point where the junction of the last sections was affected 
Is about 2,200 feet deep being under a mountain mass. 


GENERAL INTELLIGENCE. 


Ge We solicit and are a 3 pleased to in these 
columns any items of interest that may be furnis: us. 


PERSONAL. 


Mr. R. L. Mou.inn, C. E., Ass’t Engineer, Detroit 
Lansing & Northern R. R., died October 18, of inter- 
mittent malarial fever. 

Mr. JoserH D. ALLEN, a pioneer civil engineer, and 
who was principally employed in the canals and rail- 
roads of New York state, died at Burlington, Vt., re- 
cently in the 79th year of his age. 

By an unanimous vote of the Finance Committee of 
the Cincinnati Common Council on the 2oth inst., the 
salary of the City Engineer Cot. A. L. ANDERSON, was 
raised from $3,000 to $5,000, and the highest encomi- 
ums were at the same time passed upon the efficiency 
and qualifications of the fortunate engineer. 

Mr. C. McLennan, Village Engineer of Hyde Park, 
a suburb of Chicago, in a contest with a bu whom 

















he canght in his house one night last week, received a | of the machines be placed oneach vessel. For factories, 
bullet in his body just above the left hip, and which | foundries, churches, theatres, railroad depots, mines 
cannot be extracted, and was also severely bruised | and steamboats, it far surp sses gas, and can be used 
about the head from blows with the butt of a revolver | fot one-half the expense. [tis a well-established fact 
The burglar escaped with one dollar of booty. Mr. | that the “electric light” is the nearest approach to sun- 
MCLENNAN will recover. light that has yet been produced, and is now the most 
economical and desirable light for general illumi- 
nation. 







Ata meeting of the Board of Water Commissioners 


of the City of Hartford, Ct., Friday, Oct. 25th, EDwarp 
J. MurPHY, Secretary and Treasurer of the Hartford 
Foundry & Machine Co., was elected President of the 
Board in place of the late SeTH E. MARSH. Mr. Mur. 
PHY is a practical Civil, Mechanical and Hydraulic, En- 
gineer, and will undoubtedly ably fill the place made 
vacant by the death of the late President MARSH. 


There isa noticable improvement in the manage- 
ment of the Water Works Department since Mr. BELL 
became superintendent. Mr. BELL is a thorough prac- 
tical, as well as theoretically educated Engineer, and in 
the one item of pipes the city is spared the cost of any 
defective ones by the rigid system of inspection insisted 
upon by the Superintendent, who obliges them to be 
subjected to a pressure of 390 Ibs. per square inch in 
Louisville, before they are shipped to this city. — Crn- 
cinnati Exchange. 


The Nelson County (Ky.) Record pays the following 
deserved compliment to a Louisville railroad official : 
Mr. D. W. C. RoWLAND, one of the most thoroughly 
educated railroad superintendents in the country, has 
paid the strictest attention to every minutia connected 
with his department, and has been careful to know 
that only those who are competent, faithful and earnest 
in the discharge of their duties are employed. He is 
held in high esteem by those who have entrusted to his 
skillful management such laborious and responsible du- 
ties. He isa fixture, and the right man in the right 
place. 


GAS AND WATER. 


Covington, Ky., is in trouble about her pumping ma- 
chimery. 

The amount of rain fall at Florence, Arizona, during 
the rainy season of the present year was 5.58 inches, 


M. Gambetta, the Frenchman, is going to marfy a 
widow—and $8,000,000 of gas stocks. Gambetta had 
better sell out as quickly as possible. 


The new engine of the Holly Water Works, Buffalo, 
is completed, and on the 24th inst., two of the pumps 
were put in operation. The engine does its work in a 
very satisfactory manner. 


The Board of Public Works of Cincinnati, on the 23d 
inst., reported adversely to the claim of the City Gas 
Co., because in their opinion “the city ought not to 
be held liable for accidents to gas pipes laid in the 
streets.” 


Gas will survive the electric light, the London Sec- 
tator suggests, just as horses have survived railroads, 
The greatest rival of gas in London, the Spectator 
says, 1s paraffine, which is,hawked about the streets daily 
like milk. 


Emerson speaks of the tremendous risks that are run 
when ‘a thinker is let loose on this planet,” but the 
owners of gas stock will be inclined to think that the 
letting loose of an inventor like Edison is something 
more to be dreaded. 


New water works are being erected in New Albany, 
Ind., to supply water to the glass works, woolen and 
cotton mills These factories could not make satisfac- 
tory terms with the New Albany Water Works Com- 
pany, so they will procure their own water. 


A gentleman has been canvassing Fostoria, O., 
during the past week with a view to establishing gas 
works. He wants to get 600 burners pledged. At the 
latest reports he had succeeded in getting 384. Parties 
are still prosecuting the canvass with fair hopes of 
success, 


In the case of the repairs to the Lowry Efgine in the 
Allegheny City Water Works, the Water Committee 
having changed the specifications of the contract requi- 
ring the work to be done under the supervision of the 
Water Committee as well as the Superintendent: te- 

uiring the Contractor to pay $3,000 for the old metal 

be, and requiring bonds in $25,000 or double the 
amount of the contract price, the Contractors, the 
Atlas Works, decline to sign the contract, and so 
the, matter remains. In the meantime the water 
question in Allegheny is assuming a serious aspect. 


Boston Globe, October 21.—The- Wallace Farmer 
Electric light which Professor Edison represents, has 
so far given the most satisfaction. It throws outa 
brilliant, steady light, turning night into day. In the 
Mechanics Fair Building, in this city, there are eleven 
of these lights in use, each light being equal to 200 gas 
jets. The Fair Committee claim a saving. to the as- 
sociation of $40 per night in their gas bills. The Secre- 
tary of our Navy, some months since, had one of these 
machines placed on board a United States frigate, and 
placed a special officer in charge, with instructions to 
give it a fair trialand report to the Department full 
particulars of its working. He has returned from his 
cruise, and reports favorably, recommending that one 








The fall in gas stocks may. be arrested by Edison's 


sensible suggestion that the gas companies are the pro— 
per agencies for manufacturing the new electric light. 
The London Zimes of Oct. 9, notes the following de- 
cline in London gas stocks in the preceding week. 


Prices Prices, 


Company . Oct.1. Oct, 8 Fall of 
CRO fui. ccciasa de. 177% 175% 2 
Gas-Light & Coke (ordinary)i6g% 162% 7 
Gas-Light & Coke (C,D & 
E) 20 per cent....ccccccse. 202% 195% 7 
Imperial Continental.... ... 169% 160% 9 
DMMMRIES vince 4c cceveuas e+-1I75% 172% 3 
PUES vehiecécunaenea eas 36 34 2 

Phoenix, Capitalized......... 994% 97% 2 


In Chicago the offerings of stock are larger than the 


demand, and the stock is held weak at 130. 


WATER FOR DOMESTIC USES. 

The question of pure water-supply has been taken 
up for discussion by the London Society of Arts, and 
circulars have been sent out to civil engineers, sanitary 
officers, and other persons whose callings would appear 
to make them familisr with the conditions of the prob. 
lem, inviting frem them suggestions and plans for in- 
suring to the whole population of England a sufficiency 
of pure water for domestic uses. A ‘Congress.’ too, 
has met in London, at which a number of papers, pre- 
pared by some of the most competent engineers and 
sanitarians were read. In one of these papers, written 
by Mr. Samuel C. Homersham, the quality of water fit 
for domestic uses are stated as follows: 1. Such water 
shoul be wholesome, free from animalcules or other 
organisms, animal or vegetable, either living or dead, 
and at no time or season of the year, or in periods of 
epidemics, liable to propagate disease or cause the death 
of those who drink it. 2 It should be soft and pleasant 
to use with soap both for washing the person and 
clothes, for baths and other detergent purposes, and of 
a quality such as would not dissolve lead, or form a de- 
posit when boiled. 3. It should be clear and bright, 
agreable to the eye, and refreshing to the taste. 4. It 
should be well aerated, of a nearly uniform tempera- 
ture, and not like river or surface water, unduly warm 
in summer and unduly cold in winter. All that is need- 
ed, in the opinion of Mr. Homersham, and most of the 
authors, of papers to insure abundance of such pure wa- 
ter, is that public opinion be educated to insist upon it. 
Works adequate to provide a regular supply of whole- 
some water, whether for towns or for small groups of 
dwellings in the country, might be constructed at mode- 
rate expense.— Popular Science Monthly. 


STREETS, DRAINAGE. Etc. 


A Rutland, Vt., man named Lynch, claims $40,000 
damages from the village for the loss of three children 
from diseases caused by imperfect sewerage. 


On one of the Prussian railroads willows have been 
grown with advantage on the slopes of excavations and 
embankments. It is surprising that a similar method 
of beautifying and strengthening the roadways of rail- 
roads is not more generally adopted. A perfect net- 
work is formed by the roots, binding the whole sur- 
face fiymly and preventing washouts, and the thick 
green growth covers ugly gashes in the earth and un- 
sightly elevations, with an agreeable, eye-relieving 
thicket. Almost any of the varietes of willow can be 
used with success, but that which is recommended as the 
best is the Salix amygdalina, In dry soil the cuttings 
should have a good length underground. 


A good sanitary engineer ought to be employed in 
every town and village, to report on the best method 
of drainage and the cheapest water supply. A portion 
of the increase in malaria throughout the rural districts 
must be due to the population exceeding the proper 
supply of water and the necessary drainage. What is 
needed is not a local but general reform. Science is 
able to cover every one of these maladies. Pestilence 
is seldom found where sanitary reform has full sweep. 
It is not at all uncommon, even in malaria! district, to 
come across places carefully drained and mn to wind 
and sun, where intermittent fever or any effect of ma- 
laria is unknown. Typhoid is as much under control 
as small-pox.—V. 2.7 imes. 





BRIDGES. 
The King Iron Bridge and Manufacturing Company, 
have several heavy contracts in hand at present. 


The New York Bridge Co., of No. t1o Broadway, 
has just taken a contract for a 140-ft. draw-span over 
Dutch Kills Creek, Long Island City. 


Bridge building was never more brisk than it has been 
in the Cooney of York, Ont., this fall; new bridges 
have been built or are being built, east, north and westf 

The question of granting a bonus for the building of 
the inter-provincial bridge, across the Ottawa river, Ont, 
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will probably be submitted to the rate payers of Ottawa 
city at an early date. 


Messrs. Post & McCord, of No. 102 Broadway, New 
York, have received the contract for the concrete 
foundations and iron tower for the Rear Beacon Light 
for Port R yal Harbor, S. C. 


Wilkins, Post & Co., engineers and bridge-builders, 
of Atlanta, Ga., have the contract for building the iron 
tower for the wa'er works of the Deaf, Dumb and Blind 
Institute at T.lladega, Ala. 


The Maine Central bridge across the Cathance river 
at Bowdoinham is to be replaced by a new and heavier 
iron one, and the one removed is to be put on the Bel- 
fast road, where a lighter structure is required. 


Clarke, Reeves & Co., of Phcenixville, Pa., have just 
finished an iron bridge over the Tombigbee River, near 
Columbus, Miss., for the Mobile & Ohio road. It has 
a draw-span 210 ft. long, and two fixed spans, one of 
180 ft. and one of 70 feet. 


In the abutments of the Dartmouth street bridge, and 
the pier erected on land of the Boston & Albany and 
Providence railroads, six thousands tons of stone will be 
laid, Some of the massive pieces to be used for caps 
weigh thirteen tons each. 


The two proposed new bridges at Niagara, to connect 
the Clark Hill islands with the main Canadian shore, 
will be 250 ft. in length each, and will be supported by 
wire cables resting on iron towers. The style of the 
work will be very similar to that followed in the erection 
of the upper suspension bridge. This scheme of con- 
necting these islands with the main shore by means of 
two new bridges, in addition to the present suspension 
foot bridge. is the project of Mr. Sutherland Macklem, 
the owner of the property. 


The new bridge at Kaskaskia, Ill, was opened to the 
public Saturday, roth. The bridge was tested by a 
traction engine, to which four other portable engines 
were attached, weighing in the aggregate 33,000 pounds, 
and 300 people, averaging 145 pounds each, making an 
additional weight of 43,500, made the whole weight on 
the bridge at the test 76,500 pounds. The deflection, 
when this weight was in the middle of the span, was only 
3-16 of an inch, which satisfied all that the bridge would 
bear all the burden which would be required in traveling 
over it. 


Work on General W. Sooy Smith's great steel bridge 
now being built at Glasgow Mo., for the Kansas City, 
St. Louis and Chicago Railroad is progressing rapidly. 
Work was begun in May and the sixth and last caisson 
is now on its way to the rock. The work has been 
pushed with unprecedented rapidity and the erection of 
the superstructure will begin in three or four weeks. 
The steel, which is being made in Pittsburg, is proving 
of very satisfactory quality, and not the slightest fear is 
now entertained as to its fitness for the purpose re- 
quired. Ifno delays are caused by freshets or other un- 
expected occurrences it can be reasonably expected that 
the structure will be completed early in January—eight 
months from the time of its commencement. 


The Commissioners at Warren, O., having invited 
proposals for the superstructure of brieges as follows: 
One of seventy feet span near Brockway's Mills, Hart- 
ford; one of seventy feet span near Artherholt’s Mills in 
Brookfield; one of forty feet span across Young’s Run in 
Warren township; one of thirty-eight feet span across 
Big Run in Bazetta; bids were opened on the 16th, and 
on the 17th, the following were accepted and contracts 
entered into: Massillon Bridge Co., for bridge near 
Artherholt's Mills, in Brookfield, of seventy foot span, 
amounting to $715.00; a1d contract for one of seventy 
foot span near Brockway’s Mills, in Hartford, and one 
in Bazetta across Big Run of thirty-eight foot span 
amounting to $998.00; and contract for one near Fobes’ 
Mill, in Kinsman, of forty-nine foot span, and one of 
forty-tour foot span across Young’s run, in Warren 
township, amounting to $854.60. The aggregate of the 
contracts being $2,567.60. 

The following were the bids in the above: Morse 
Bridge Co., bid to erect the seventy feet span agreeable 
to specifications for $10.80 per foot, lineal; Wrought 
Iron Bridge Co., bid $11.40 per lineal foot, for each of 
the seventy foot span, $9.90 for the fifty-four foot span, 
$9.90 for the forty-four foot span and $9.25 for the 
thirty-eight foot span; Buckeye Bridge Co. bid $9.75 
(wood beam) for each of the seventy foot bridges, $8.40 
for the fifty-four foot span, $8.80 for the forty-four foot 
span and $8.25 for the thirty-eight foot span. These 
bids were for wood floor beams. Also Buckeye Co., bid 
on iron floor beams, for each of the seventy foot span 
bridges, $10.95 per lineal foot; on the fifty-four foot 
span, $9.40; on the forty-four foot span, $9.80; on the 
thirty-eight foot span, $9.25. Penn Bridge Co, bid 
$10.40 per lineal foot for each of the seventy foot span 
bridges , on the fifty-four foot span, $9.20 per lineal foot; 
on the forty-four foot span. $10.10; on the thirty-eight 
foot span, $7.70; this bid provide that in the 
event the contract should be awarded to this com- 
pany for the superstructure of the two seventy foot s 

ridges that they will deduct 20 cents per lineal foot 
from the aforesaid bids, and in the event that they 
should be awarded the contract for all these bridges 
then they will deduct ,03 from the entire cost. King 
Bridge Co., bid $11.25 for each of the seventy foot span 
bridges per lineal foot ; on the fifty-four foot span $9.50 


pee teas Seek 195 the forty-four foot span, $9.60 per 
ineal foot; on the thirty-eight foot span $9.20; iron 
beam $9,10. | Massilon Bridge Co. bid for each of the 
seventy foot span bridges $10.50 per lineal foot ; on the 
fifty-four foot span per lineal foot; on the forty- 
four foot $9.40 per lineal foot; on the thirty-eight 
foot span ‘t8.50 per lineal foot, and will deduct $80 from 
the price ifawarded the whole work. Palmer’s Com- 
bination offers to erect these bridges at a cost as follows, 
for each of the seventy foot span bridges, $7.00 per 
lineal foot ; for the fifty-four foot span, $5.50; for the 
forty-four foot span, $7.00; for the thirty-eight foot 
span $5.00 





RAILROADS. 


American firms are building many street cars in Eu- 
rope. 
It is expected that the North Simcoe, Ont., railway 
will be opened on Nov. 15th. 


The only railroad in Mexico is from Vera Cruz to 
the City of Mexico, 203 miles distance. 


Hustin & Co. are employing large numbers of labor- 
ers now on the Cincinnati Southern R. R. 


The California and Oregon railroad track and bridges 
are to be raised six feet across the Bear river bottoms. 


The directors of the Maine Central R. R. are actual- 
ly starting about a railroad line direct from Bangor, 
Me., to Aroostook. 


The mechanics of the Giand Trunk See who 
have been working half-time for several months past, 
resumed ful] time last week. 


A company has been organized, with a capital of $2,- 
000,000, to construct a narrow-gauge railroad from 
Jacksonville, Oregon, 100 miles to the Pacific ocean. 


The Southern Pacific will probably go no further east 
than Tucson under any circumstances. To that point 
the Atchison, Topeka & Santa Fe railroad is also 
pressing. 


The Elderslie, Ont., Council have passed a by-law 
granting aid to the Stratford and Huron railway to the 
amount of $35,000, which is to be voted on the gth Nov- 
ember next. 


The South Pacific coast railroad surveyors are within 
five miles of Felton, Oregon. Immediately after the 
survey is finished to the above named point three gangs 
of graders will be put to work. 


The proposition to appropriate $65,000 in aid of the 
Ft. Wayne, Markle and Southwestern Narrow-gauge 
railway was defeated by the voters of Wayne county, 
Indiana, by 1,200 majority. 


RAILROAD WANTED. 

Lexington (Ky.) Transcript —T he people of Lexing- 
ton need a railroad to the mountains, Will the Ken- 
tucky Central Railroad Company make them a propos- 
ition ? 

The suit between the Valley Railroad and the Atlan- 
tic and Great Western Road, for the right of way, 
which was the outgrowth of the late railroad difficulties, 
was decided by Judge Tibballs in favor of the Valley 
Road. 


The Paris & Danville railroad was sold on the 24th 
inst. at Paris, Ill., by the Master in Chancery to Chas. 
Ridgely, for $301,000. It was supposed it was bought 
in the interest of the Wabash and Cairo & Vincennes 
corporations. 


The Georgian Bay and Wellington Railway stock is 
gradually creeping up. The $25,000 required by the 
charter has been subscribed, and the books returned to 
the office at Durham, Ont. Bonuses of $150,000 have 
been granted already by the municipalities along the 


route. 


The engineer of the Atlantic & Great Western road 
reports that the flood a few weeks since caused wash- 
outs at fifty-five places on the line. A careful estimate 
places the losses at $60,000. It will cost $80,000 to re- 
pair them, as the difference in the value of old and new 
bridges will be $20,000. 


The A. T. and S. Fe R. R. has taken a 30 years’ 
lease of the D.& Rio G.R. R. The lease will take 
effect on Dec. 1. The Denver and Rio Grande Com- 
pany will receive 43 per cent. of the gross earnings, de- 
creasing I per cent. yearly, and will receive 37 per cent. 
from the seventh to the fourteenth year. 


Col. L. M. Morrison, of Lockhaven, Pa., and a resi- 
dent of Bennington for several years past, is awarded 
the contract for building the Brattleborough & London- 
derry Narrow-gauge Kailroad, Vermont, at $295,000— 
$175,000 cash and the balance in first-mortgage bonds 
and stock—work to begin forthwith, and by the pro 
posed “ Esteyville ” route. 


The name of the reorganized Detroit and Milwaukee 
R. R. will probably be Detroit, Grand Haven & Mil- 
waukee Railway. S. R. Calloway is Superintendent 
and Geo. Masson 1s Chief Engineer, with his duties 
extended to take in a portion of the Great Western ate 
from Windsor eastward. Mr. Masson is a thoroughly 
competent Engineer and we expect to see him in time 
Chief Engineer of the line from Grand Haven to Sus- 
pension Bridge. 


Colonel W. Milnor Roberts, Chief Engineer of th 
Northern Pacific Railroad, arrived in New York Oct. 
Colonel Roberts has been in Washington Territory since 
last July making a survey through the Cascade Moun. 
tains. ‘On the coast of California,” he said, “ there 
are 105 miles of main road and thirty-five miles of beach 
road in operation. The object of my survey was to find 
a suitable route by which this California road may be 
connected, by a line extending east, with the main line 
which ends at Duluth. For this purpose I have been 
surveying all summer. We had two parties, twenty men 
in each, working east and west toward each other, and 
the progress of our work was satisfactory. The object 
of the line is to develop the resources of the country 
lying a or thereabouts north of the Union Pa. 
cific road. 

Williamsport, Pa., has been selected by a new Pipe- 
Line Company at Bradford, as the point to which to 
build their line. All the surveys have been completed, 
releases of right of way obtained, and work will be 
commenced at once. The line commences at Frisbee, 
passes near Coudersport, down the Valley of Pine 
Creek, thence by way of Salladesburg to Williamsport. 
The distance is 104 miles. Only three pumping sta- 
tions will be required to force the oil to the summit in 
Potter county, when it will run down of its own gravity 
to Williamsport. The pipe will be six inches in diame. 
ter, and it is expected that from. 8,000 to 12,000 barrels 
per day will flow through it. From four to five tanks, 
with a capacity of 25,000 barrels each, will be required 
at the terminus to receive and hold the oil. The work 
vf putting up a telegraph line will be commenced at 
the same time. The entire cost of the enterprise is 
estimated at about $600,000. A sufficient force of men 
will be put to work to complete the line before the hard 
a weather sets in. Colonel John H. Dilkes, of 

ean, is general manager of the Pipe-Line Company, 
assisted by H. C, Beamer. o = 


CONTRACTORS’ INTELLIGENCE. 


Crumbo & Melcher will build a new vault for the 
city of New Albany, for $1,096. 


ie 


The County Commissioners, Toledo, Ohio, have 
decided to erect a $2,000 addition to their court house. 


A vote will be taken in Walkerton, Ont.,on Novem. 
ber 2nd, on a by-law raising $6,500 for the erection of 
a high school building. 


The superstructure for the Eighth street bridge, Cin- 
cinnati, was awarded to the Pittsburgh Comyany, at 
their bid of $4,833.80 it being the lowest. 


The City Council of New Albany have ordered the 
Seccnd street bridge of that city to be closed as unsafe 
and either repairs made or a new bridge substituted. 


Dauchey & Co., of Chicago, have received the con- 
tract for the skylight of the new Custom House in this 
city for $16,000. The work has to be completed in 
four months. 


J. C. Bradly has the contract for limestone paving of 
a portion of McLean St. Cincinnati, at $2,155.52. 
Hayes & O’Brien have the contract for similar improve- 
ment of part of Ninth St. at $2,492. 


The Cleveland water works crib is now considered 
to be out of danger. During the first part of the work 
the submarine diver Capt. Breymann passed seventy- 
two hours withot sleep. He can now rest awhile. 


The improved tone in the iron trade at Newark, O., 
is giving much encouragement to those of our citizens 
who are engaged in that industry. Three of the blast 
furnaces at Shawnee are principally owned there. It is 
stated that two other furnaces in the Hocking iron dis- 
trict will soon be put in blast. 


Ansell Merritt advertises as follows in Troy Kan.: 
“* Whereas, when I am intoxicated I am not competent 
to contracts; and whereas, I have been taken advan- 
tage of on several occasions recently in such contracts, 
I notify al! persons that I shall not hereafter fullfil any 
contracts made by me when drunk.” 


The entire cost of the Peoria, Ill, Court House in- 
meee gear of grounds, will be about $300.- 
000 ; controversy with the contractor P. H. Decker 
of Chicago, which at one time looked as if it would be 
settled only by a long and tedious law-suit, has been 
amicably arranged by allowing the balance due him, 
amounting to $24,760.11. 


The Davis’ Island Dam has caused considerable 
commotion among the politicians, but it is not likely 
that the removal of Lieut. Mahan, the cause of the 
aforesaid commotion, will have any effect one way or the 
other on the work. Dispatches from Washington state 
most emphatically that politics had nothing to do with 
the removal of Lieut Mahan. 


MISCELLANEOUS. 


At no time in the history of Arizona has there been 
so much interest manifested iu the development of this 
great territory as at the present time. 


Senator Chaffee hat parchpeed a half interest in 
Little Pittsburgh mine at ville for $250,000. He 
— Leadville the richest mining camp in the 
wor 
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CONCERNING SURVEYS AND SURVEYORS. | mostly used in our cities, towns and villages, in | educated Civil Engineers been doing for their pro- 
which, although usually based on the Government | fession in the past decade ‘ What have they con- 
When men began to divide up the face of the | divisions, the fractional divisions, or those by metes tributed to standard pppening ee on the 
earth among themselves, natural boundaries, or | and bounds, become too cumbrous, and a new plan subject of Water Supply, Sewerage, Pavements, 
else imaginary lines drawn between monuments — has been devised known as Recorded Town Plats, Agricultural Engineering, Common Land Survey- 
natural or artificial — and later, fences, ditches and | 8nd which, forming the basis of the titles to near- | ing, Common Roads, Cheap Transportation, and % 
hedges, were used to define the limits of individual | ly the whole of the property, in our Western cities, | Score of other subjects that are far from being 
hip. towns and villages, and their survey being by far | Wor out or exhausted. Some College Professors 
Land surveying under this system, which we | the most important work of the surveyor, is cer- have published the results of independent investi- 
will call that of “ Metes and Bounds,” required but | tainly worthy of very careful discussion, which we gations, have compiled or translated some — 
asmall amount of professional skill or ability— | will give at another time. treatises, and have coma occasional articles 
about as much as to gauge a cask or measure the —_—_—_——_—— to Van Nostrand 8 Magazine, yut after all the most 
sides of a room,—and the man who cen take a com- PROFESSIONAL MODESTY. valuable engineering papers read by American 
bearin d record it correctly, chain a.line Engineers are the contribution of foreigners, and 
ot ss d cal original articles of genuine merit, showing the re- 
with more - - en <a teens eas pad * sult of study, research, and thought, from the 
Seen Senally considered “competent our | of applicants for employment. They ane, we feel aduates of our engineering schools are so rare 
veyor,” and in the eastern states of the Union skill | safe in asserting, as faithful, conscientious, and —. they cannot me ‘e se a2 
Sat + ” + . . . . . . 
S — a on ney am ae a | persevering in the discharge of all duties assigned We believe that on this great continent, rich in 


to them as men well can be, and working always ; . : ‘ 

daries of landed property is the faculty principally | under great responsibilities they rarely shirk them, ceuiaaiata: te aineatetadaaeamnaeaen 
. ; l > » | ; j be 7 . *4: ; 
cultivated by the surveyor as being the most con- | hut whatever may be the difficulties and obstruc and cities awaiting better sanitary conditions, bet- 


i b tati | ions i ri - : : 
Gusive ” - yaciitable. reputation, es aw | tions in the way they grapple with them as a mat ter lighting and better heating, with vast areas of 
giving original monuments and boundaries prece- o oo : 

agricultural lands awaiting drainage and reclama- 


dence over every other class of evidence. And the ‘ : : y 
United States Government has adopted this princi- tion, with regions yet remote from railway and 
ple in the survey of its public domain, the Section telegraph es = common roads im 
and Quarter section corners as fixed by witness passable a considerable portion of the year, and 
trees or other monuments, in the original survey, with the survey of valuable ie subject to 
being the arbitrary “bounds,” however incorrect the evils of mischievous and ignorant legislation— 
the distances between them may be. If, therefore, there is certainly a great field for enterprising 
a proprietor can take the surveyor around his land Civil Engineers, who have a knowledge of their 
and show him his “ bienene » fixed and arbitrary, or profession, who are not too “ busy re to investigate 
if, by use of compass and chain the surveyer can some subject of interest to the profession, nor too 
diadlity find them himself, his skill and ability are modest to offer the result for publication, who are 
wide awake to their opportunities, and who do not 


ly taxed. sa 
not very severely wait for opportunities, but go out and make them. 






























































Civil Engineers are not a very “ pushing” class 


ter of business, and usually “ go in to win.” But, 
an engagement concluded, the engineer retires to 
headquarters, there to await, frequently in hopeless 
inactivity, for “something to turn up,” or he cor- 
responds with an influential friend; writes some 
letters to railway officials, or tosome “ great man ™ 
at Washington; in the meantime possibly he does 
a little mild political wire-pulling in view of a city 
or village engineership, but as this class of work is 
distasteful to the average engineer, he usually ac- 
quires such an office through the medium of a few 
personal friends who contro) it, and with whose 
power his own tenure of office is closely linked. 
But in asserting their rank in society as practically 
the most intelligent classin it, and as the foremost 
agents in promoting the comfort, welfare and civili- 
zation of the world, outranking as the profession 
certainly does, the other professions of law, medi- 
cine, and divinity, engineers are too modest for en- 
durance. Take a United States Directory; every 
other profession and occupation but that of the 
Civil Engineer is represented; in every City Hall 
the dirtiest, gloomiest and most remote office is 
that of the Engineer or Surveyor, while to find the 
Chief Engineer's office of any railroad, it is only 
necessary to travel to the top of the building in 
which the general offices are, and search till you 
find it. There are, of course, exceptions, but the 
above is the rule. Why is this so, and why does a 
City Engineer, or a Chief Engineer of a railroad 
cut so small a figure among his fellow officials, 
men who in mental calibre, are greatly his inferiors, 
or whose duties frequently involve scarcely a tithe 
of the responsibility of his ? 

An English writer who has given many very 
valuable hints for the transaction of business, says 
that seventy-seven per cent. of every man’s success 
is due to a judicious blowing of his own trumpet, 
and the truth of the assertion is capable of verifi- 
cation by every observing man in his own neigh- 
borhood. The average American can blow a pretty 
loud blast when he sets about it, and many of them 
do blow loud and long—till they are heard in every 
corner of the land. But Civil Engineers rarely 
try their powers in this line; they are so conscious 
of their own superior merits and withal are always 
“so busy” that their voice is seldom heard in the 
land, and except when figuring in a Report which 
nobody sees or reads, they are as completely un- 
heard from as if they did not exist. 

From several prominent educational institutions, 
educated young men with the title of Civil Engi- 
neer have been graduated for many years past. 
While in their classes the great aim of their teach- 
ers was to train them to habits of investigation and 
observation, and when they were ready to take 















































The Rectangular system ot surveying the United 
States public lands has, however, introduced a new 
class of requirements on the part of the surveyor. 
The system of description adopted by Govern- 
ment has naturally been extended into the smaller 
divisions made by private parties. Thus Govern- 
ment describes the smallest piece sold by it as 
“the 8. E. 4 of the S. E. 4 of Sec. 2, etc.,” and 
the purchaser, in selling ten acres out of the cor- 
ner of this 40 acre tract, naturally calls it “the 
N. E. \ of the 8S. E. ¥ of the S. E. ¥ of Sec. 
2, etc.,” and one half of this 10-acre piece will be 
“the E. 14 of the N. E. Y, etc., etc.” This is not 
only natural but correct and safe, and the departure 
from the true principle of making conveyances, 
which is to follow the plan, and as closely as possi- 
ble the text, of the previous conveyance, has been 
the cause of more conflicting descriptions, disagree- 
ment of surveyors and consequent litigation, than 
anything else in the titles of Western lands. 

How often an old Eastern lawyer, with ill-dis- 
guised contempt for modes to which he is not 
accustomed, says, “I don’t undersand this fractional 
business: if you are conveying 160 acres, it is 2640 
feet on a side, and I want a description starting 
from a corner and running 2640 feet, etc., by metes 
and bounds,” and by insisting on this description 
he induces a man to make a conveyance to land 
that he never owned in case the quarter section is 
short, or where it overruns, there will be a strip of 
uncgpnveyed land, to be wrangled about, and form 
a new illustration of the “endless disagreement of 
surveyors.” As long as the descriptions by which 
the surveyor has to work, are regular fractions of 
the Government sections, he is controlled by U. 8. 
Laws and by many decisions in the Supreme court, 
covering almost every possible case that can arise, 
which are fully treated of in the Government 
manual, and other books. In cases where descrip- 
tions have been translated into these by metes and 
bounds, the surveyor has no choice but to follow 
them literally,and the discrepancies that arise are the 
fault of ignorant conveyancers to whom the odium 


CITY OF PATERSON, N. J., REPORT. 





We have received the Report of the above city 
for the year ending March 20th, 1878, in which the 
City Engineer, Mr. Jno. T. Hilton, says on the sub- 
ject of sewerage and cement pipes as follows: 

“T would further state that of the total amonnt 
of the sewers laid previous to 1873, there was a 
deviation in the size or location, from Gen. Viele’s 
plans of about 50 per cent. Most of the deviations 
arise in the placing of smaller sewers than are 
called for by these plans; and when it is taken into 
consideration that neither his general nor detail 
plans contemplated the receiving of any more 
water than was expected to fall in the then bound- 
aries of the city, it can readily be imagined 
what the effect would be of receiving the waterfall 
from scores of acres outside of his basins, the natu- 
ral drainage of which comes in the small sewers 
laid. This is notably the case in the southern sec- 
tions of the city, and it will require considerable 
thought and expense to remedy an evil which 
could have been easily averted if a thorough sur- 
vey of the ground had been made. Copying maps 
in the office, and establishing a sewer district there- 
from, with the unsatisfactory data at hand, is a poor 
way to get at the wants of such district. 

This trouble of overflow, from the insufficient 
capacity of so many pipes now laid, causes a cry 
to be made for large sewers of brick; and some of 
the leading citizens of the city have given their 
— to the effect that none other should be 

is is going to the other extreme, and before 
many years we might be in the same condition as 
Philadelphia, where the branch or lateral sewers 
are made ot brick, 3 feet in diameter. As a natu- 
ral consequence they will not clean themselves; 
they are also costly to build. They have suffered, 
as we have, from faulty construction; and a large 
percentage of the Zymotic diseases are directly 
traceable to the foul conditioned and ill-ventilated 
sewers. 

Our sewers have been more carefully constructed 
ever since the Street Department has appointed in- 
spectors, and the additional cost is but trifling in 
comparison to the importance of the work. One 
great error prevails, however, in the appointment 
of inspectors, in that it is thought by some of your 
Honorable Body, that because a man is oat 

1n- 


should attach instead of being cast upon the more | their places in society they were presumably well oo" oe ee oe may be a 
intelligent land surveyor. fitted to engage in the careful investigation of any 


lass mason and a very poor superintendent. 


We now comé to the smaller divisions of land, It requires brains, energy, honesty and firmness, in 


subject allied to their profession. What have the 
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ree 
fact a peculiar talent for this work. Many con- | 


tingencies arise in construction which call for the | 
exercise of all these qualities, and he is a poor in- 
spector who has not command of them. The engi- | 
neer is frequently sent for, to the detriment of other | 
work, when a proper inspector would not require | 
such reference. Some of the poorest inspectors 
have been masons, and the best were of an entirely 
different trade. 

One other advantage we have gained these three 
years is in the use of cement pipes. So much has 
been and can be said for and against cement pipes, 
th at those who have not used them are puzzled. 
Our experience has shown thom to possess many | 
good qualities, the greatest of which is the tight 
joints—all around the pipe—and the perfect align- 
ment that can be had. Stakes are placed every 50 
feet on a straight line—closer than that on a 
curve—on which the exact line and grade is given. | 
The excavation being made, and a 1144 board being | 
placed at the bottom of the trench, the pipes are | 
lowered, a light coating of cement run around the 
edges, and the pipe is then run in, the tight-fitting | 
socket-joints being doubly secured with more ce- | 
ment after being in place. When the board is at | 
the proper grade there is no neeessity for trying | 
the grade on each pipe, as they come in their pro- 
per places, guided by the socket-joint and flat bot- | 
tom; and if the eye is glanced over the line a_per- | 
fect alignment is obtained for hundreds of feet. | 
The old style of tight joints at the top, and open | 
at the bottom, with the consequent leakage and | 
saturation of the soil with sewage matter is obvi- | 
ated, 

Portland cement is used in the manufacture of | 
the pipes in this city, so that we get a better pipe | 
of this material than is generally seen elsewhere.” 


THE FRIZELL HYDRAULIC ATR COM. 
PRESSOR. * 





BY J. P. FRIZELL, CIVIL ENGINEER, BOSTON, 
(Continued from page 346). 


These numerous and grave difficulties have hitherto 
restricted the use of compressed air to cases of unavoid- 
able necessity where al] considerations of economy can 
be waived, as in the construction of tunnels and the 


working of mines. Here the smoke of s'eam engines is 


a fatal objection to their use; the air furnishes the 
means of ventilation and takes care of itself after being 
used. In deep mines it also has a salutary effect in 


cooling the chambers and passages. The pipes occupy 


but little room and do not interfere with other opera- 
tions. These advantages have led to its use in such 
situations in spite of the fact that the power realized 
from the air does not generally amount to more than 
40 per cent. and often to less than 25 per cent. of that 
expended in compressing it. For transmitting wa- 
ter power for manufacturing, compressed air is practi- 
cally a mere abstraction and will so remain till some 
method is devised of furnishing it free from the fore,o- 
ing objections. 

We are now in a position to understand the advan- 
tages of the proposed method which, it is believed, 
meets in the fullest manner, every one of the above dif- 
ficulties. 


Description of the Proposed Method. It isa matter of 
common observation ‘that bubbles of air rise in still wa- 
ter, with a very moderate velocity. The velocity de- 
pends somewhat upon the size of the bubbles. Bubbles 
such as issue from an orifice % or 1-10th of an inch in 
diameter, rise from a depth of 50 feet in 50 seconds, 
moving rather less than one foot per second near the 
bottom and rather more than that near the surface. It 
is plain that a bubble of air drawn into water whi h 
has a downward movement of more than one foot per 
second, will be carried down and subjected, in its de- 
cent, to a continually increasing pressure. It cannot 
escape from the grasp of the water till the latter takes 
a horizontal or inclined direction. Where this occurs 
it will rise to the upper part of the channel in which the 
water moves, and may be collec’ed in a suitable re- 
ceiver. This simple action is used for compressing 
the air. 

To introduce the air into the descending current of 
water, another equally simple and obvious principle of 
natural philosophy is made use of. When water rises ina 
siphon above its source, the pressure of the water with- 
in the siphon is less than that of the external air. Any 
small opening in the siphon allows the air to enter in- 
stead of permitting the water to escape. Air entering 


*We perhaps owe an apology to our readers for the complete 
failure of the above article as regards the references to the 
illustrations. In the “copy” from which we set our reprint the 
cuts were lettered as per the description in the text. When 
our “revised proof,” just before going to press was taken, the 
cuts showed upas we give them. W hy such frauds were sent 
to us we cannot explain. —[Eprror oF ENGINEERING News. 
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at the summit of the siphon has no other effect than to 
destroy its action and stop the flow of the water. En- 
tering below the summit, on the descending branch, 
the velocity of the water being sufficient, it is carried 
downward. These two simple principles combined 
with a reservoir for the air, constitute the whole inven- 
tion. We proceed to indicate the structures and works 
necessary for applying the method on a large scale. 
Figures 1, 2 and 3 are intended to give a general 
idea of the essential features of the system, without at- 
tempting to exhibit the constructive details. Fig. 1 is 





Fic, 2. 


supposed to represent a portion of the bed of a stream 
of which ss is the shore line and DD a dam creating 
the fall. A shaft Z, called the descending shaft is 
sunk, on the upstream side of the dam, to a depth cor- 
responding to the required pressure. A shaft F, called 
the ascending shaft, is sunk cn the downstream side of 
the dam, and the two are connected by a tunnel. The 
tunnel and the ascending shaft are larger than the de- 
scending shaft, as it is only in the latter that a high ve- 
locity is required, while a low velocity in the remaining 





passages is conducive to ecorromy of 
working. The descending shaft joins 
the tunnel by a gradual expansion to 
avoid the sudden change of velocity, 
It commences to expand at ¢ inthe dj- 
rection perpendicular to the plane of 
section, The effect of this arrange- 
ment is, to diminish the loss of head 
due to the movement of the water. A 
chamber proportioned in size to the 
requirements of the system is excava- 
ted with its bottom on a level with the 
top of the tunnel with which it com- 
municates at #7. Around the mouth 
of the descending shaft which may 
be round or square (in this case it is 
supposed square) a bulkhead of ma- 
sonry is constructed reaching a little 
above the highest water level. It is 
surmounted by an arched passageway 
of plate iron, forming a siphon 
through which the water enters the 
shaft. Above the masonry and below 
the arched passage is an accessible gal- 
lery G, encircling the mouth of the 
shaft and having an entrance at A, 
For controlling the admission of air, 
a secondary chamber or passage, 2, is 
provided. This communicates with 
the atmosphere by the valves 44, and 
with the descending branch of the 
_ Siphon by an immense number of min- 
ute orifices. At the summit of the 
siphon are cocks and nozzles for ex- 
hausting the air to set the siphon in 
action, and for admitting air when 
required to suspend the flow of the 
water and put the system out of ac- 
tion. The air entering the siphon from 
the chamber g passes down into the 
descending shaft, with the water, and 
thence into the tunnel. Here there is nothing to resist 
the natural tendency of the bubbles to rise, which they 
do, and collect in a thin stratum of air at the top of the 
tunnel. This flows into the receiver at H, and accum- 
ulstes under the full pressure due to the depth of water 
as measured from the surface in the air chamber to the 
surface in the stream at the mouth of the ascending 
shaft; P is a separate drill hole containing a pipe, if 
necessary, through which the air is drawn off for use. 
It is assumed of course, that the locality is underlaid 
at no great distance from the surface with solid rock, a 


condition rarely found wanting where waterfalls occur. 

Percentage of Useful Effect to be expected from 
this Method, The extreme simplicity of this method 
enables us to compute with a high degree of certainty 
the efficiency of the system, i. e. the percentage of the 
power represented by the head and quantity of water 
used, which may be realized 4a the form of compressed 
air. Leaving the quantity of water out of consideration 
the power may be represented by the head. The por- 
tion of the head expended in overcoming useless resis- 
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FIG. 3. 


tances represents the loss of power, the remainder the 
power utilized. 

The movement of water through any channel or pas- 
sage is attended with a certain loss of head, depending 
upon the size of the channel and velocity of the current. 
Every change of direction by a bend or angle is attend- 
ed with loss of head depending on the velocity and the 
suddenness of the change. A certain head is also con- 
sumed in imparting velocity to the water, but a part of 
this may be restored when the water moves in an ex- 
panding channel, so as to gradually reduce its velocity; 
all these sources of loss have been made the subject of 
exact and careful experiments, and can be computed 
with a degree of certainty entirely sufficient for practi- 
cal purposes, Another, and more important loss arises 
from the fact that the air bubbles do not descend with 
the same velocity as the water. The velocity of the 
water exceeds that of the bubbles by the velocity with 
which the latter would rise in still water. The motive 
force slifs with reference to the resisting force. A loss 
of power takes place here precisely similar to that which 
occurs when a belt slips on its pulley and is, conse- 
quently, very easy to compute. The writer's exper- 
iments on the ascent of air bubbles show that they may 
be controlled in size so as to rise from depths of 50 feet 
and upwards with a velocity of not more than one foot 
per second. The downward velocity of the air bubbles 
will therefore be one foot less than that of the water. 
If the water move 5 feet per second the loss of power 
from the slip will be 1-5th, if 7 ft., 1-7th, if 10 ft., 1-1oth 
etc. For this reason, it would seem advisable to give 
the water in the descending shaft a pretty high veloci- 
ty. We will compute the loss on the assumption of 
a fall of 10 feet and a velocity of to feet per second in 
the descending shaft. This is supposed to be square, 
to ft, diameter and lined smooth with wood or brick. 
The horizontal and ascending passages are suppused 
20 feet diameter, presenting the quarry surface. We 
will suppose the depth sufficient to give a pressure of 
100 lbs., per square inch viz., 231 feet from the surface 
of the water in the air chamber to the surface in the 
stream at the mouth of the ascending shaft. 

We'find the loss of head in the descending shaft by 
Darcy and Bazin’s expetiments on channels lined with 
wood or brick, 0.45 feet. 

Loss in horizontal and ascending channels by same 
authors 0.08 feet. 

Loss due to the several bends, by Weisbach’s for- 
mula 0.33 feet. 

According to theory and to experiments made ona 
small scale, when the velocity of water is increased by 
flowing through a diminishing channel, and afterwards 
diminished by flowing through an expanding channel 
the loss of head due to the velocity so gained and lost 
is almost wholly obliterated. Mr. Francis, in his ex- 
periments on the flow of water in diverging tubes, ob- 
tained a velocity of 10 feet per second, with a loss of 
head of only 0.3 ft. which included the friction in the 
tube. Not to state the matter too favorably we will 
allow for this cause a loss of 0.50 feet. 

Making total loss due to the motion of the water 
1.36 feet. 

Loss due to the slip, being 1-roth of 8.64 = .86 feet. 

Total loss equivalent to 22.2 per cent. = 2.22 feet. 

Leaving 77.8 per cent, for the work utilized in the 
form of compressed air. To make the result more in- 
telligible to those who are not in the habit of reflecting 
on such subjects, let us consider more closely what 
takes placc in the several parts of this system. Let us 
‘commence with the water at rest, standing at the same 


level in the descending and ascending shaft. We now 
commence to exhaust the air from the summit of the 


of from 19 to 100 metres to the right or left of the old 
road, according tothe condition of the ground, These 
roads cross the small rivers and brooks at fords, and it 
is only on the largest rivers that masonry bridges are to 
be found, and this only in very rare instances. One on 
important river of Asia Minor, only one bridge exists, 
at the crossing of the road from Constantinople to 
Bagdad. 

The new roads, constructed by the peasantry are bad- 
ly kept in repair, one might say, not at all; they are 
never mettaled ; from time to time the worst of the cul- 
verts,—which by the way are constructed of green 
wood, cut close to the work,—are replaced. 
these bridges are not of a durable description. 

In fine weather, during summer and fall, transporta- 
tion is always possible; but when the rainy season sets 
in and the snow falls, the rivers over flow, and for three 
or four months traffic must be suspended: thus it hap- 


Thus, 


siphon, and the water rises in both branches of the lat- | pened, that during the winter of 1373-4, fuel was “ ta- 


ter being 10 feet higher in the ascending than in the 
descending braneh, till it reaches the summit, inside, 
when it commences to flow over. When the air is en- 
tirely exhausted the siphon is entirely filled with water, 
which rushes through the descending shaft with a ve- 
locity of some 30 feet per second, being greater than 
that due to a head of ro feet. Air is now admitted 
through the valves and passes, in the form of small 
bubbles into the descending shaft. The latter now 
containing a mixture of air and water preponderates 
less over the ascending shaft, and the velocity dimin- 
ishes. By increasing the quantity of air, the velocity 
is diminished to any desired extent, and we have sup- 
posed the valves adjusted so as to produce a velocity of 
10 feet per second. In this condition, 1.36 ft, of head 
is expended in giving motion to the water, and a space 
eguivalent to 8.64 feet of the descending shaft is occu- 
pied by air in course of compression. It is this part of 
the head which is actually employed in compressing 
air, but inasmuch as the water must move 10 feet to 
carry the air down nine, 1-10th of the power repre- 
sented by this head of 8.64 ft. is uselessly expended. 
It is expended in friction between the air and the wa- 
ter. If we fix the velocity at 8 feet instead of 10 we 
shall get the following result. Head expended in mov- 


2 
ing the water( 55, X 1.36 = 0.87 ft. 
\% of 9.13 = 1.14 ft. 
Tota! loss= 20 per cent. being a useful effect of 
about 80 per cent. = 2.01 ft. 


With 7 feet per second the head expended in mov- 





a 
ing the water is( 514, } X 1.36= 0.67 ft. 
1-7th of 9-33 = 1.33 ft. 
Total loss 10 per cent. being 80 per cent. of 
useful effect. = 2.00 ft. 


A velocity of 6 ft. per sec. would give a useful 
CHOSE. 6 ooo nc ccnccccccssssves Sueetae sadawee 

A velocity of 5 feet per sec. would give a useful 
effect of. ....-- 0s. 


A velocity of 4 feet per sec. would give a useful 
Cffect Of... 2... cece ceeceeccccccess cnccscces 794 
A velocity of 11 feet per sec. would give a useful 
CeCe OE... cc ccccccics Sébc otiedacvtusseds 76.0 
A velocity of 12 feet per sec. would give a useful 
effect Of... .ceeeeeeees Wee dc detesscseoacece 73°7 
(To be continued.) 
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THE RAILROAD IN TURKEY IN ASIA.* 





EXISTING MEANS OF TRANSPORT. 
(Concluded from page 347.) 

Before going into particulars of the railways in course 
of construction or the later studies for new prospects, it 
will be well to give a summary of the actual means of 
transport now in use. 

Roads—The ancient roads, constructed of large 
stones placed in juxtaposition, are about the only means 
of communication. These roads, very numerous, es- 
pecially in the neighborhood of Constantinople, or near 
the coasts, are very inconvenient for use, and are im- 
passible for horsemen or carriages on account of their 
roughness. They are not really used except in dif- 
ficult places, either through the swamps or over the hills, 
and generally the traffic is conducted within a distance 





*From a paper in “ Compte Rendus des Travaux de la Soci- 
ete Ingemeurs Civils,” by M. Francois Rolin. Translated for 
EnGinzgzrine News by W. Weston, 





tioned,” at Ismid, within sight of the neighboring for- 
est, and the fires therein kindled by the shepherds. 
During the same winter it was impossible to get sheep 
into Constantinople, and it necessitated official inter- 
vention to press their arrival by all possible means. 
To give some idea cf the difficulty of transporting heavy 
materials in this country, the writer saw some portions 
of saw mill machinery in course of conveyance, on a 4 
wheeled vehicle, adistance of go kilometres ; the drivers 
were 15 days accomplishing the passage, and notwith- 
stancing the time consumed they were obliged to leave 
half their baggage en route. 

Several roads, nevertheless, carry a considerable ton- 
nage. The Ismid road, in the interior of Asia, furnish- 
es a tonnage of about 100 tons per day; the city of 
Broussa alone contributes a traffic of some 40,0co fas- 
sengers and 12 ovo tons of merchandise per annum. 

Some roads have been constructed at great expense 
during the later years; the plans being made by 
European engineers; for example the road from Bey- 
rout to Damascus; those of Moudania to Broussa, and 
Grenalek to Broussa, and from Trebizond to Erzeroum. 
These highways, well macadamized and provided with 
masonry bridges are in a sufficiently good state of pres- 
ervation. 

Canals and Rivers. 
nil. 


Transport by water is next to 
One service of steam-boats, from Bagdad to the 
Persian Gulf, plies on the Tigris; this is the only one 
existing in Turkey in Asia. A few rafts descend from 
Mosoul by the high waters of the Tigris, but there is 


no regular service. Some of the rivers serve for the 


| floating of timber. 


A concession for the canalization of the Sakaria was 
granted by the government some years ago, but no 


work has as yet been done under it. A canal project 


| dating farther back, was to unite the Black Sea to the 


Gulf of Ismid, by the Sakaria and LakeSabandja. This 
project, although easy of construction, could not, how- 
ever, be undertaken with any commercial end in view; 
it could only serve an interest purely stratagetic—a new 
Bosphorus, for example. 

The numerous lakes scattered about Asia Minor, 
have not been utilized, even as a means of trans- 
port, although some are of considerable extent ; Lake 
Ismid is about 40 kilometres long, by 1o wide; Laband- 
ja is 18 kilometres long. Only one boat exists on each 
of these lakes although the shores are fertile and 
populous. 

Steam Road ‘Locomotion.—An attempt has been 
made to adopt a road locomotive between Ismid and 
Ada-bazar, two commercial and important cities of 
Anatobia, distant some 48 kilometres one from the 
other. A concession was given by the Ottoman Gov- 
ernment ; a road was constructed with grades of 7 to 8 
in a 100 which could have been avoided. The rolling 
stock was excessively heavy, the engine painfully towed 
the wagons half way, retnrned to Ismid, and thus expe- 
rience having appeared conclusive, the matter rested 
there. 

Animal Motors.—Before approaching the subject of 
Railway transport, it may be interesting to give some 
particulars regarding the animals employed in Turkey 
in Asia. The animals employed as beasts of burden 
are: the horse, the mule, the camel, buffalo, cow and 
ox. 

The horse is seldom used except for light traffic, post, 
or saddle,—it rarely draws—The post is served by 
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means of horses changed en route, the relays are sta- 
tioned at intervals of about 25 kilometres—they make 
thus, about 160 kilometres per day; the passage from 
Ismid to Bagdad occupies on an average 22 days; 
another trip, more rapid, is made between Bagdad and 
Constantinople, by way of Aleppo, thence by Sla to 


_ Constantinople. Horses are still employed for rapid 


travel: they are also attached, by twos or threes to 
primitive vehicles, but this means of conveyance only 
exists in the country about Constantinople or on the sea 
shores. The horses are small and robust; they come 
from Roumelia, Bosnia, Caramania or Mesopotamia. 

The mule is scarcely used outside government ser- 
vice, or in certain cases by caravans. 

The camel is exnployed throughout Asia Minor, and in 
Syria and Mesopotamia,. more in the latter countries 
than in the north, however, where the stony and broken 
roads prevent its general use ; notwithstanding this, a 
large share of the traffic from the interior to the sea is 
carried by camels. The cost of transit is comparatively 
moderate. On the railway from Smyrna to Alahshehr 
it is stated that this mode of locomotion rivals that of 
Railroad in cost, but it is slow, the camels not trav- 
eling more than an average of 25 kilometers per day. 

The Buffalo is the animal, parexcellence, of the north 
of Anatolin and Roumelia; it is vigorous and draws 
heavy loads very regularly and under the worst condi- 
tions, on ground made miry by rain, as well as on solid 
rock, They are harnessed, to the number of four or 
even six, for the transport of heavy timber. It is easy 
of nourishment, difficult to tire, but cannot endure 
thirst, and dislikes cold. In summer they must needs 
drink frequently, and even be drenched with water, 
otherwise when occasion offers, they will precipitate 
themselves into the water, dragging driver and load 
with them. In spite of these defects, it is a valuable 
animal with which the peasantry sometimes transport 
their products 200 or 300 kilometres, 

The female of the buffalo supplies a very good milk, 
from which is made a cream peculiar to the East; the 
flesh is not altogether agreeable to the palate, but it 


is largely eaten in some localities, even in Constan- 
tinople. ° 


Cows and oxen are small, and are used in a similar 
manner to the buffalos, but only serve for light traffic. 
The vehicles drawn by these animals are composed 
simply of two pairs of wheels connected by an arrange- 
ment of wood upon which the load is carried. They 


are constructed throughout of wood, consequently | while elsewhere no curve is of a less radius than 270 
breaks frequently, but the drivers institute immediate | metres, Leaving the neck of Guebze, the line spans the 
repairs, either by duplicate parts or the use of a tree | valley of Eski-Hissar on an iron viaduct of 192 metres 
from the woods at hand. The writer frequently saw between the abutments ; the three central openings are 
wheels made and fitted in the middle of the road, and | 42 metres each, the end ones 33 metres, centre to 
the equipage again em route until hindered by another | centre. 


rupture. Conductors are always provided with an axe 
and auger. 
By this barbarous method, however, timber weighing 


2,500 kilogrammes can. be drawn during a fine season: | work and locomotives were imported from Belgium, 
it is the only vehicle possible in a country so badly oft | The coaches, etc , were furnished by the Messrs, Bounc- 
for roads. These vehicles, ot green wood, are very | ford and Chevelier Cheylus of Paris. 


elastic, and while a respectable wagon would remain 
mired or broken, they go through safely. 

A pair of buffaloes, with driver and vehicle, costs 
from 4 to 5 francs per diem; they travel, in fine 
weather, loaded or empty 25 or 30 kilometres per day. 

The cost of transport per ton per kilometre is about 
0.25 francs for light merchandise and from 0.30 to 0.60 
francs for bulky loads. The price by‘camels is not so 
high ; but they are not used much in the south of Ana- 
tolia, their number being limited. The low cost 
above indicated may be only the effect of the low tariff 
of railway transport. It should not be taken as a 
standard. 

From the preceding remarks it may be inferred that 
a large part of the interior fails to find its:'way to the 
sea ports, and that the country people and their beasts 
lose a third of their time in “ teaming “’ the richest pro- 
ducts to the marts of consumption. 

The defective means of communication has engen- 
dered other more serious evils. In 1872 the harvests 
failed on the high plateaux of Anatolia and a great 
famine resulted. The Government had to employ its 
army mules to carry grain; every available means of 
transport was put into reqisition, but all their efforts 
did not .prevent many villages from becoming depopu- 
ated ; some localities were even completely abandoned 
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by the inhabitants who emigrated toward Syria with 
their flocks. 

In Kurdistan an exactly contrary result took place: 
the harvests were abundant and the -corn perished on 
the ground for lack of means of removing it. 

The inconvenience of this state of things was too rea] 
for the Government to keep its eyes shut. In the 
month of September 1872, M. Wilhelm Pressel, en- 
gineer, was ordered to lay out a system of railways, 
with a view to extending it throughout Asia Minor, 
Syria and Mesopotamia. The studies were commenced 
at all points simultaneously,gIsmid, Broussa, Angora, 
Samsoun, Alexandretta, Aleppo, Tripoli and Bagdad. 
They were begun in February and March 1873, but in 
November of the same year a first disbanding of the 
personnel took place. In May 1874, those remaining 
ceased work, a few engineers only being reserved to 
continue the work begun at Broussa and Ismid. A bu- 
reau was established at the Ministry of Public Works 
to take advantage of the already prepared studies. In 
1875 the remaining engineers were discharged in con- 
sequence of the interruption to the works from the gath- 
ering events in the Balkan peninsula. 

Railways in operation and under construction. 

I. Railways in operation :— 


ation was announced for a length of gt kilometers ; 
but the works have been suspended as has already been 
stated. The curves are not less than 300 metres radius 
the grades, in the Angora, should notexceed 10 millime- 
ters and 15 millimetres elsewhere. 

Some works have also been executed near Angora, 
but like others have not been continued. 

_— OS or 


THE ALEXANDRA BRIDGE, PUNJAB NORTH. 
ERN STATE RAILWAY.* 






































BY HENRY LAMBERT. 
(Concluded from page 350.) 

There are not many more inhabitants in the neigh- 
borhood than suffice for its ordinary wants, hence much 
labor had to be brought from distant places. The 
crowds of strong men who did most of the heavy work 
during each winter were Afghans and other people from 
the hill country; and nothing would induce them to re- 
main in the plains when once the summer had set in, 
Nevertheless, by working night and day, in no case 
was a well left unfinished before a flood season, nor 
were tools or plant lost. 

During the first working season, sand pumps were 
largely used for well sinking ; but they were soon super- 


Line of Haidao-Pacha to Ismid......... gt kilometres. | .oged by Bull’s dredgers. It was found expedient to 
‘* « Smyrna to Aidin..... saecesee 130 ws h 1 ; : hand dred ith 
“« Smyrna to Alahshehr......... 190 “ ave only two sizes, viz., a han ger with a capa- 
dln city of 2 cubic feet, and a steam dredger of 7% cubic 
; _ Tolal......++. eee GIT ? feet. This latter was the largest size that could be con- 
2. Railways in course of construction :— , veniently worked in a 6-feet well, and with the steam 
Moudania to Brusa (narrow gauge)..... 47 kilometres. | p oists provided. Three steam hoists were placed in 
Ismid to Mekedje.... ...02--eee0e eee eQt . : as 
a flat-bottomed barge, 60 feet in length and 12 feet in 
Toms ss eer 133 “ width, moored alongside the artificial’ island on which 
oe the pier was in progress. The Larges were warped 
Grand total........-544 = 


across the stream from island to island, and were used 
for loading and unloading rails in addition to well- 
sinking. In jerking the large dredgers it was found 
necessary to use a lever on a tripod stand, furnished 
with a sling and claw to grasp the chain ; also rocking 
shear legs, by which the dredgers discharged them- 
selves over the side, being slung from an auxiliary chain 
during the operation, in order to liberate the arms of 
the machine and permit it to open. The dredger was 
only suited to excavate sand; and as several interme- 
diate strata of clay were met with, as well as boulders 
and sunken trees, other means had to be adopted for 
effecting the excavation, Skeleton dredgers were made, 
following the same principle as the bucket dredgers, 
but consisting entirely of ribs, armed with steel points. 
These sufficed to break up ordinary intermediate clay 
strata sufficiently to allow of the material being sub- 
squently dealt with by the bucket dredgers. Whena 
deep hole had thus been excavated in the centre of the 
well, by piling on weights above, the wedge-shaped 
curve generally forced the clay from under it into the 
hole, and the well descended. The operation was re- 
peated until the stratum was pierced. On coming to 
obstacles in sinking, the water was removed by a 
“ mote,” or leather bag of the country. Three of these, 
of large size, worked by eighty men each, were usually 
sufficient to reduce the water, so as to set the sand in 
motion, as also to get some benefit from the weight of 
the brickwork, and so make the well go down. Under 
these circumstances a “blow” often took place from 
outside, when 4 quantity of sand rushed up from below, 
and sometimes nearly filled the well. If these expedi- 
ents did not move the well, helmet divers were sent 
down to clear away,the obstruction. 

When a well left the perpendicular in sinking, it 
could usually be straightened up to the third length, or 
when it was about half way down. In such instances, 
the next length was carried up in the plane of the 
crooked well, and the whole was pulled over when sink- 
ing was commenced. This,was done by dredging out- 
side the well on the elevated side, increasing the weight 
of rails on that side, and using small dredgers only, 
pulled over so as to excavate close to the curb. Strong 
cables with powerful blocks and crabs kept a strain 
from the same direction, while timber struts on the de- 
pressed side helped to push the well back to the verti- 
cal, when it began to sink. If the well was not vertical 
after it was half way down, it was hopeless to attempt 
improvement, and the rest of the brickwork was carried 
up vertical in each length. /Boulders, lumps of hard 
sexiest ateiisigseccdnsp ceed teciies aait la sie ciacasiatandiaiavaintian 


*From Transactions of the Institution of Civil Engineers 
London, England. : 


The line from Haidan-Pacha to Ismid was construct- 
ed during 1872-3 by the Ottoman Government, under 
the direction of the Minister of Public Works, Edhem 
Pasha. The line leaves Haidan-Pacha at the end of a 
bay opposite Constantinople, winds about the small 
hills which skirt the sea, to ensure easy conditions, 
then climbs the neck of Guebze, again descends to the 
sea through a series of rock cuttings, and at last arrives 
at Ismid by following the sea shore. The necessity of 
descending to the shore instead of traversing the pla- 
teaux after the ascent of Guebze, required the employ- 
ment of grades of 22 millimetres. The objection to 
opening a tunnel caused a curve of I90 metres radius, 


The piers are of granite, quarried in the neighboring 
mountains. The viaduct is built on a straight line hav- 
ing a grade of 15 millimetres. The permanent iron 


This line was opened entirely to traffic. during 1873: 
there has been of necessity since that time heavy work 
in the way of repairs and keeping up. It is operated 
by the government. The gross receipts per kilometer 
amount to 15,000 francs. 

The line from Moudania to Broussa has a gauge of 
Im.to, It leaves the sea shore at Moudania, climbs the 
sea hill side by a series of zigzags connected by curves, 
“of which the radii are as sharp as 60 metres on a con- 
tinuous grade of 25 millimetres per metre, then it de- 
scends to the valley of Liluper, crosses this river on a 
large wooden bridge and reaches Broussa after traversing 
a distance of 42 kilometres. 

This line should be worked by locomotives of 25 
tons, 6 wheels coupled, and radiating axle boxes. for 
rounding the curves. Five of these engines have been 
supplied and tested on a run of several kilometres with 
good results; but the carriages not being yet to hand, 
we cannot give practical results on the working of this 
line, of narrow gauge, sharp curves, and heavy grades. 
The rails are 24 kilogrammes per metre, The ties are 
spaced o 6o apart. This line has cost largely in the 
first outlay, but the conditions under which it has been 
constructed need serve but as an experiment. 

The line from Ismid to Angora, of broad gauge, like 
that of Haidan-Pacha to Ismid, of which it is a continu- 
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clay, and sunken trees frequently tilted the wells out of 
the perpendicular, and had to be cut out by divers be- 
fore the sinking could proceed. Four plumb-bobs were 
hung outside each well, asa guide to the overseers in 
charge. On reaching the clay substratum, the greatest 
weight was needed to make the curb enter. This 
was rarely accomplished without many “blows,” and 
much repeated clearing out of sand and water. Wher the 
surface of the clay was level, and there were no faults, 
the water could be entirely exhausted by the motes. 
Laborers then descended and excavated the clay until 
the well sunk to thedesired depth. The water frequent- 
ly burst in upon them under so great a pressure as 70 
feet, and filled the well, compelling a syeedy retreat. 
When the surface of the clay was inclined, or when 
faults were present, the wells could not be freed from 
water with the meansjprovided, and it was necessary 
to maintain a prolonged series of dredging and diving 
operations to found the curbs securely in the clay. 

After the wells were finished, they were filled with 
hydraulic concrete, composed of mortar (as for the 
brickwork), and ballast consisting of bricks broken to 
2-inch cubes, the mortar, when dry, being one-third of 
the total bulk. The puddling was done on sleeper plat- 
forms adjoining the wells in course of being filled. 
When the wells were free from waiter, the concrete was 
thrown from the top; otherwise it was lowered by 
skips. In but few cases was it possible to build the 
pier basements in the same season in which the wells 
were sunk, because they had to be founded at low-wa- 
ter level, and the floods had_generally commenced be- 
fore the wells were down. Where circumstances per- 
mitted, a row of sheet-piling, backed by fascines, to 
check the running sand, was placed around the pier, 
and the water removed by a centrifugal pump and port- 
able engine, to allow of the basement arches being 
turned on the tops of the wells. Otherwise it was ne- 
cessary to turn all the arches of the season during the 
short time that the river remained at low-water level. 

As it was necessary to carry on the well-sinking after 
the snow floods had begun, the brickwork was raised 
several feet above low water, to keep the stacks of rails 
out of reach of the current, and to admit of the water 
being drawn out for sinking into the clay substratum, 
and for filling the concrete when possible. These extra 
lengths were pulled down during the following season. 
The upper stratum, 2 feet deep, of the concrete was ex- 
cavated and filled in with solid brickwork. From the 
wells thus levelled off at low-water mark, the arches 
were sprung, carrying the basement. By the advice of 
the Consulting Engineer to Government, a belt of 
plate iron, 12 inches deep by % inch thick, was fitted 
around the tops of each set of wells to keep them from 
falling away from each other. 

The greatest number of wells sunk in one season, out 
of the three in which they were completed, was one 
hundred. The greatest number of bricks used in a day 
was I lakh. 

Considerable difficulty was experienced during the 
first season in sinking the wells so close together as “6 
inches, and several ran foul of one another. During 
the second season the distance was altered from 6 inches 
to 2 feet, and this answered all requirements. In the 
third season the distance was reduced to 18 inches. 
The outside wells of each pier were kept half a diame- 
ter in advance of the central one, to counteract the ten- 
dency to draw towards the centre. When the wells 
were ready for the basement the measurement of the 
spans was repeated, to provide for lateral displacement 
in sinking. This amounted on the average, to 3 inches 
throughout the bridge. 

‘The clusters of wells supporting the abutments were 
much more troublesome than those of the piers, owing 
to the two parallel rows having been designed only 2 
feet apart. The wells composing each row did not 
materially interfere with each other ; but whether sunk 
alternately or simultuously, one row ran into the other, 
owing to the large area of sand disturbed in the same 
locality. This caused much delay; but eventually all 
were sank withou‘ injury. The following is an abstract 
of the average progress made in well construction 
throughout the works :— 

Days. 
im construction ......+sseeeeeeeees - 188 


Actual number of working days........++++-+ 123 
Lost in waiting for rails - 28 
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Lost through winter floods, native aan rain, 
OCC cence ee eeeeeeeerer er eee eee 

Maximum depth sunk per day of twenty hours 
(two shifts), 

Sand sinking sunk - day of —s hours (two 


Rok acce Gacctameiecacusess «essa 


GRUIS). ccc cccccvcccccccseessscseececcccss 2.67 
Clay sinking sunk per days of twenty hours (two 
shifts..... Cob erccceccenewssceseceeosccses oO. 


Maximum sinding ever attained in an isolated 
case per day of twenty hours.........-+.++-9.85 


The superstructures of the piers and chatmente were 
bnilt 20 feet in height, and finished with a cornice- 
Bed stones extending from face to face, 4 feet 4 inches 
wide aid 1 foot 3 inches thick, were built into the brick- 
work, and in these were set the lewis bolts of the cast- 
iron knuckle plates supporting the saddles which were 
bolted to the girders. The wing walls were coped 
with stone and finished with large blocks at either end. 
The material was sandstone, quarried in the Salt range, 
and carted from a distance of 60 miles. 

With a view of assisting the piers to resist side cur- 
rents, no provision was made for the expansion of the 
girders in every second span, so that the piers were tied 
together in pairs by fixed bearings. In the alternate 
rolling spans the expansion was 44 inch, and in the 
fixed spans &% inch. The latter was obtained by the 
saddles overriding the fixed knuckle plates, the differ- 
ence being taken up in the girders. 

Towards the end of the first season, a loose filling of 
30,000 cubic feet of boulders was ordered to be laid 
around each pier, to sink into the holes formed by scour, 
and to act as a protection. Subsequently it was re- 
solved to place a similar filling of 400,000 cubic feet of 
boulders around each abutment and under the two ad- 
joing spans, with a row of rectangular blocks or wells 
from the abutment to the second pier. Arrangements 
were accordingly made to collect all the boats procura- 
ble on the Chenab and adjoining rivers, of such size as 
were suited to the precarious navigation between the 
bridge site and the rapids. 

The difficulties in getting stone were now greatly in- 
creased by the enhanced demand for pier protection. 
Nothing could be done before the floods had subsided, 
and the second working season had commenced. As 
supplies came in but slowly, recourse was had to con- 
crete bocks. These varied in size from 3 cubic feet to 
27 cubic feet each, and were piled with the boulders 
around each set of pier wells as the latter were finished ; 
but owing to the short supply of rails for weighting the 
wells, many were not sunk until just before the river 
became unmanageable, and but little protective filling 
could be placed around the piers. Attempts were made 
to reach them by boats afterwards, but several wrecks 
occurred, and the conveyance by boating proved more 
expensive than the whole sanctioned rate for the mate- 
rial, inclusive of manufacture in the case of concrete 
blocks, or collection and transport from Cashmere ter- 
ritory in the case of stone. Thus it was found useless 
to attempt laying down any blocks after the tramway 
bridges had been removed at the beginning of each 
flood season, the piers being then inaccessible to boats. 
When the main stream attacked any of the piers, 30,000 
cubic feet of stone or concrete soop disappeared, and 
the quantity had to be increased to 40,000 cubic feet. 
In some cases 100,000 cubic feet were laid down. 

The bridge was carried on from both ends; the or- 
ganisation being mutually independent, and under sepa- 
rate staffs of engineers. It was hoped that in the third 
season the main channel of the river would move north- 
wards, and pass through the finished part of the bridge, 
thus enabling the work to be completed on a sandbank 
dry at low water. To aid this some spurs were thrown 
out, and channels were dug as far as available funds per- 
mitted, but the operations proved expensive and were 
abandoned. The wells were, however, sunk across the 
minor channels at the end of the second season, and 
from both shores up to the limits of the main channel, 
viz., about three-fourths of the bridge. 

At the beginning of the third season, the main chan- 
nel was nearly unchanged. The temporary bridges 
employed in carrying the tramways were constantly 
swept away. The artificial islands sank into the quick- 
sand until they became of great dimensions from the 
additions made at the top. The waterway being thus 
contracted, the sand at the bottom of the channel was 
in motion. The current became very deep and rapid, 
and nearly al] the water from the minor channels poured 
into the hole thus scoured. Apprehensions existed lest 
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some of the islands should be undermined, and the 
wells toppled over before they had been sunk within 
safe limits. The works proceeded by night and by day 
in two shifts of ten hours each, the sands being lit up 
by numerous torches and large fires; and the engines 
were kept constantly running. Some of the boats were 
withdrawn from the transport of stone to take the place 
of the pile bridges scoured out, and several were wrecked. 
All the engines and appliances, ani all the men were 
cencentrated on this one point, and at last the bridge 
was closed in as regards well sinking, but with the loss 
of several lives. ‘The last well was sunk just at the be- 
ginning of the floods. Then the whole of the tools, 
plant, aad stores had to be landed by boats, the piles 
and floating bridges having been carried away. 

During this season, several girders were erected on 
piers situated on a large natural island which had been 
in existence during the progress of the works. So safe 
was this ground considered, that hitherto it had been 
the custom to store materials thereon during the flood 
season. Each complete span weighed about go tons, 
and the main girders had a camber of 2% inches. 
Their effective depth was zis Span and they had ro top 
bracing. Some were riveted on the sandbanks along- 
side the piers, and then lifted by a pair of Wellington 
cranes running on piled staging. Others were built in 
place on timber stagings. No piece weighed more than 
2 tons, so that ordinary carts sufficed for transport. 
In the case of one of the first set of spans erected on the 
island, the girders had been riveted on piles driven 20 
feet into the soil, and were ready for lifting, when a 
sudden flood occurred. The island disappeared, and 
the pair of girders with it. There was no resource but 
to wait until the river again fell to low-water level dur- 
ing the following winter, and girder erection had to be 
discontinued as no longer safe. During the ensuing 
winter it was found that the sand had closed in over 
the sunken girders, but a cofferdam was made around 
them; the water was pumped out, and the sand exca- 
vated, thus enabling the joint rivets to be cut out and 
the girders recovered uninjured. In the pumping ope- 
rations Woodford’s centrifugal pump worked in running 
sand where all other pumps became choked. 

The long-pending discussion relative to the gauge 
question in India, particularly with respect to the 
Punjab Northern State railway, now finally resulted 
in a return to the standard Indian gauge of § feet 6 
inches. 

The question then arose as to how standard-gauge 
loads were to run over girders calculated for métre- 
gauge loads. The former were taken at 6 tons on the 
wheel, and the latter at 3 tons, or % ton per lineal 
foot. The girders had been designed by Mr. Rendel, 
M. Inst. C. E., Consulting Engineer to the Home 
Government, in accordance with instructions furnished 
to him, and were constructed by Messrs. Westwood, 
Baillie, & Co. 

With a view to make the bridge suitable for greater 
rolling loads, it was thought expedient to abolish the 
buckled plates and asphalt for the Trunk Road traffic 
and to lay the rails only on the cross girders, together 
with planked foot-paths for platelayers. The saving 
in dead weight thus effected made the bridge available, 
for a wheel load of 4 tons, the approved strain of 4 tons 
and 5 tons per square inch in compression and in ten- 
sion, being maintained under the test load adopted of 
two engines and tenders, with the rest of the span cov- 
ered with loaded wagons. The main girders were also 
set 1 foot farther apart, to admit of standard-gauge 
rolling stock passing freely, and the cross girders were 
lengthened accordingly. This made the bridge suita- 
ble for light engines on the standard gauge, but whether 
it is to be strengthened for the ordinary engines, or 
whether higher strains are to be adopted to suit them, 
has not yet been decided. 

During the flood season of 1873-4, a serious acci- 
dent occurred to the Alexandra bridge. A great mass 
of protective material had been placed around the fin- 
ished piers, presenting the appearance of a weir across 
the river; but, owing to the want of sufficient weights 
and other appliances, there had not been time to lay 
down any around the newest wells before all had be- 
come submerged by the rapidly rising river. Under 
these circumstances the main stream struck the top of 
the central island at right angles, which thus became 
concave, instead of being coavex as theretofore. The 
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current consequently was diverted to the northern shore. 
Here it met the remains of the island, and was diverted 
back again to the southern shore. The long row of 
blocks piled around the piers now made the current run 
parallel with the bridge. The whole force of the flood 
thus poured into the hole already existing at the site of 
the new wells. The bed of the river became disturbed, 
and the obstacles caused by the finished pier fillings 
created a scour and deep hole in front of each. As the 


‘ current flowed at right angles to the normal course of 


the river, these holes soon ran into each other, until a 
deep trench was formed along the face of the bridge for 
more than a mile in length. The force of the current 
drove the bed before it, scouring out the sand. The 
impetus of the current carried the channel beyond the 
deep hole above referred to, when it suddenly turned 
at right angles through the bridge, and took its course 
towards the lower island. On the river falling low 
enough to make it safe to venture near, it was found 
that the up-stream and centre wells of three piers had 
disappeared, leaving the down-stream wells standing. 
The plate-iron belts had pot answered their intended 
purpose; they had been broken; and the support of 
the down-stream wells had been of no avail. When the 
flood season was over, the position of the fallen wells 
was found by boring. The sand had closed in over 
them, and the river now showed a tendency to silt up 
on the spot where they lay. They were nearly parallel 
to the centre line of the bridge, in the direction of the 
current, and had evidently toppled over as a tall chim- 
ney is blown down ina storm, If undermined they 
would have fallen up stream. The accident occurred 
merely from insufficient base, the depth of the wells be- 
ing 70 feet, with a diameter of only 12 feet 6 inches. 

As the sites of three piers were blocked so that fresh 
wells could not be sunk in the same place, and as all 
had falien nearly parallel] to the centre line, it was de- 
termined to shorten the first span by 20 feet, and to 
lengthen the last of the four spans affected, keeping the 
two middle ones of the normal dimensions. This was 
effected by abandoning the standing down-stream wells 
in each of the three damaged piers, and by sinking new 
triplets on the north side of each. The girders of the 
first span were cut to suit the shortened span, and new 
ones were Ordered from England for the lengthened 
span, which preserved the same general appearance as 
to depth, &c., the extra strength due to the increased 
span being made up by stronger iron. The new wells 
were sunk during 1874-5, through artificial islands, and 
were finished in time to admit of 30,000 cubic feet of 
filling being placed around eaeh of the triplets before 
the floods set in. 

It was calculated that, at the end of this season, the 
girders would be erected for all the spans except fifteen, 
including the four for which the wells were then in pro- 
gress, and as the main channel still kept its dangerous 
sidelong course, it was determined to divert it by at- 
tacking the central island, The operation proved suc- 
cessful, the current flowed straight through the bridge, 
carrying much of the island with it, while the sidelong 
channel silted up, thus enabling the fifteen spans of 
ironwork to be rapidly and cheaply erected on a sand- 
bank dry at low water, instead of on an expensive 
staging in deep water, 

The plan adopted was to round off the concave cor- 
ner of the island, the material being run into. a spoil 
bank placed to turn the stream, This led to the cur- 
rent flowing against the convex side of the island, and 
along its edge, which was purposely made vertical. <A 
wide canal was also excavated through the island, and the 
material removed by ballast trains to form the new stan- 
dard gauge embankment across the low land between the 
Pulkoo and Chenab bridges. The meeting of the cur- 
rents caused a deposit of silt between the lower end of 
the island and the bridge, and so raised the bed of the 
channel above low-water level, while the main stream 
not having time, in face of this obstacle, to turn round 
so sharp an angle as that presented at the lower end of 
the is!and, flowed straight on, thus cutting a new course 
near the centre of the bridge, under the girders already 
erected, in which position it met the piers in the direc- 
tion of their length. The main channel now took the 
direction shown by the lines of black crosses, and the 
island was shorn of a large portion of its bulk, while 
the current still continued to cut into it by sidelong 
action, 
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At the beginning of the working season 1875-6, 
everything was completed except the superstructures of 
three new piers, and the erection of fifteen spans, in- 
cluding the long one. The work proceeded rapidly on 
the sandbank thrown up by the river in consequence of 
the operations on the central island. The first train 
(metre gauge) passed over the bridge on the 23rd of 
December, 1875, and ran to Goojrat on the new line 
just constructed. It was thus proved possible to carry 
out the greatest work in India under the new State 
railway departmental system, in a manner which, as re- 
gards quality, cost, and rapidity of execution, would 
compare not unfavorably with the greatest similar 
works undertaken either by the officers of the principal 
guaranteed railway company. or by the principal firm of 
English contractors employed,by an Indian company. 

The cost of the bridge has been as follows :— 


Sub-heads Rate. Quantity | Amount 
Rupe’s Rupees. 

Well curbs... ..206cc008 1,237 | Nos. 201 248,0; 
- rh) leennee Nas "837 = 24 oe 
NG i scagsecwcasees 136 - so 13,056 
NEE nicntcnsnoass 35 100 ¢. ft.| 1,922,550 | 672,892 
Well and block sinking... a 2,048,218 532,537 


Dredging tor placing | 








filling around piers 100 | Nos. 65 6,500 
— a pees F 

oncreting wells and / 

+ hep tempi { | a5 jrooc.ft.] 511,569 | 127,892 
Pier belting............. Ton 112 1 
Boulder and block fill- } 7” os 3"? 

rs he stisiss causes ‘ 20 |100¢. ft.| 2,570,000 | 514,000 
Wrought iron gird.rs... | 28,760 | Span 63 | 1,811,880 
Ashlar ........s00..00 00s 5 Cub. ft. 6,009 30,045 
Converting spans from 

metre to light stand- 800 | Span 63 50,400 

ard gauge........... 

New lengthened span, 5, 

MS WRG exces ae cane f 50,069 ™ 1 50,069 
Shortening No. 46 span. 200 « 1 200 
Extra well curbs for 3 | 

new piers........... { | 1237 | Nos. 09 11,133 
Extra brickwork “ 37 |100c. ft. 59,535 22,028 

«sinking - 51 “ 79.7 40,700 

“concreting “ 25 “ ‘8, 3 4:596 

PE o-$ on 350 | Ton 3 1,050 
Additional boulder fill- 

ing, fifty-nine piers 20 |100¢. ft.} 590,000 118,000 

at 10,000 cub. ft. each 
Contingencies, at 5 per } 45315,020 

WE Sirs. cswaeaesers f on 3 vi 215,751 
Abstract of back chan- } 4553977! 

Rie xe atexc le ‘ : e zt 181,409 
Abstract of embrnk- 

ments connecting 46.837 

DRIGMOR 0 0.2.60<000-060 a Ee 5 
Abstract of river train- ( 

ing works........... j a 3 612,379 

513715896 
Permanent charges for ) 

tools and plant at 5/ 

per cent. on works { és ad va 268,594 

ope sveesese wees J 
Staff quarters, perman- 

achane. . alee t 17,884 
L = al establishment } | 

charges at 15 per} | 

sak oh works can { °° a 805,782 

ME WS acicnsscicavs J a 

6,464,156 








The total cost of crossing the Chenab may therefore 
be taken at about 65 lakhs of rupees. This is irrespec- 
tive of proportional charges for establishment at head- 
quarters, and the cost of permanent river conservancy, 
due to the bridge site, as also of any strengthening of 
the girders, should such be decided on. 
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[From our Speciai Correspondent. ] 
6 WESTMINSTE:: CHAMBERS, LoNDON S. W. 
October 20th, 1878. 
Editor ENGINEERING NEws : 

Leaving the Champ de Mars and proceeding to the 
Trocadero side of the Seine by the Pont d Jéna, on the 
right will be found ranged along the Quai de Billy 
three buildings devoted to the Genie Civil, Travaux 
Publics, and on the left three other buildings provided 
for the display of French locomotives and railway plant 
for which space could not be found in the Annexe at- 
attached to the main Exhibition building. Entering 
the first of those belonging to the Genie Civil, we find 
directly in front of us several models of bridges and iron 
buildings, and on the walls are hung drawings of the 
Viaduc de la Rance, and the Viaduc de Conflaus, 
the former an iron bridge of the semi-bow string 
type, and the latter a pure lattice girder bridge. 
Taking the right hand side of the hall a few photo- 
graphs of works during construction, will be first met 


with, and a number of models of roofs and inventions | ceding 
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concerning the utility and novelty of which there is 
plenty of room for more than one opinion. The exca- 
vator of Couvreaux is interesting and where the work is 
to be performed is telerably uniform and of sufficient ex. 
tent to bear the expense of the first cost of the machine 
it may be found useful. It consists of a locomotive, 
running on rails laid along the top of the bank, and 
carrying transversely a chain of dredge buckets geared 
as in an ordinary dredger. These discharge into a 
shoot which load the material dredged into wagons 
standing on rails alongside and parallel to those on 
which the machine is running. Close by is a neat little 
model of the Pont de Suresness, built by Bussiére, and 
models of a few methods of constructing bridges 
and Barrages of questionable merit. Arranged against 
the wall will be found a model of the bridge over the 
Douro near Oporto which is of interest, it having the 
largest arch span in the world. The arch principle 
was adopted as the headway was practically unlimited, 
and abutments could be formed in the solid rock, where- 
as any foundations in the river would have had to be 
taken at a very great depth. The height of the rails on 
this bridge above low water is about 200 feet and the 
span of the arch is 525 feet. The arch is hinged at the 
springing, and has its maximum depth in the centre 
where it would appear to be about 30 or 35 feet in 
depth. It is braced horizontally and vertically and is 
dependent on this bracing to resist any strains induced 
by changes of temperature or unequal loading and no 
doubt economy in metal has been effected by this mode 
of construction as the complicated strains in spandril 
bracing are eliminated. The bridge has in fact no 
spandril bracing, the horizontal girders carrying the 
railway being supported by piers, one at each abutment 
and one on each haunch of the arch. The model of 
the rolling bridge which will be found at the end of the 
hall and which is working between St. Malo and St. 
Servan is interesting. It consists of a stage carried on 
four pillars well braced together and mounted on four 
wheels which run on rails placed at a depth of 13 or 14 
feet below the surface of the water. Returning to the 
door by which we entered several drawings of archi- 
| tectural and engineering interest will be found on the 
| walls and several models of arch and other descriptions 
of bridges. That of the viaduct upon the Gardon d’ 
Allais is an example of a combined railway and sus 
pension bridge. The girders of the railway bridge are 
carried on the tops of high piers from which suspension 
chains are hung to carry the bridge for ordinary traffic, 
the pull on the piers being resisted by the horizontal 
girders of the railway bridge. Just outside the door 
by which we entered will be found specimens of sewer 
and other work executed in Portland cement which 
are interesting. Passing directly through the hall and 
situate between it and room No. 2 will be found filters, 
exhibited by the Compagnie Générale de Filtrage 
which vary from a convenient size for kitchen and 
household purposes to that capable of passing 6,000 to 
10,000 litres of water per hour. The system on which 
these filters is constructed is simply that of passing the 
water through a series of layers of sponges, pulverized 
grit stone, animal charcoal, sand and gravel. Pavil- 
lion No. 2 is devoted to safes of every dsscription, 
designs of small iron gates and other ornamental iron 
work and internal house fittings. In Pavillion No. 1 
there is much to interest one, as we here find many 
descriptions and samples of slates, slate roofing, and 
slate work generally, and hung upon the walls to the 
left hand are a few neatly executed paintings of bridges 
constructed by Messrs. Cail & Cie. The remainder of 
the hall is principally devoted to Portland cement and 
its application to the manufacture of such articles as 
tiles, artificial granites and marbles, 


C. GRAHAM SMITH. 


> 


Mayor Ely, of New York, has vetoed the Steam Heat- 
ing scheme of Messrs. Spinola and others for that city. 

The city of Philadelphia has ordered the removal of 
all telegraph poles from the streets. 

Detroit is to have the Holly system of steam heating. 
About two miles of pipe will be laid at once. 

The Commissioner-General of the land office reports 
that during the year ending June 30, 8,686,178 acres 
of public lands were disposed of and 8,041,011 acres 
surveyed. The number.of gcre® still unsu ex- 
ceeds 1,000,000,000 ; pts amounted to $2,022,- 
536, being $569 567 more than the receipts of the pre- 
year. 
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OurR QUERY Box. 








1. How may I determine the proportions to be 
given toa steam cylinder / 
Ans.—The conditions are bettered as the length 


of the stroke approaches the diameter of the 
cylinder. When the stroke equals the diameter the 


greatest economy in proportions is obtained. The | 


thickness of the cylinder walls may be gotten by 
Weisbach’s formula: 
t= .00038 P d+ 0.8 inch, 

in which ¢ = thickness in inches of cast iron cylin- 
der wall, P=boiler pressure per square inch 
(pounds), and d = diameter of cylinder. 

Make the thickness of cylinder heads one-and- 
one-fourth that of the walls. 

2. What is “ Wohler’s law ¢” 


Ans.—“ Rupture is caused not only by a dead 
load surpassing the ultimate strength, but also by 
oft-repeated strains, no one of which equals the ul- 
timate strength. The differences of strains are 
effective causes of the destruction of cohesion in 
this degree that the minimum strain necessary for 
rupture diminishes as these differences increase.” 


3. The queries will be found in last week’s issue 
of ENGINEERING News, in a communication from 
T. L. Sizer, C.E. The queries will be indicated as 
a, b, ¢ and d. 


Ans.—(a). We can reach but approximate re- 
sults since data needed for close calculation, such as 
radius of curvature in bends, forms of orfices, and 
kind of hose, are not given. Discharging through 
rubber hose and smooth nozzle, about 50 Ibs. pres- 
sure will be available at the nozzle, delivering 271 
gallons per minute. With rubber hose and ring 
nozzle, about 54 Ibs. will be available, delivering 
222 gallons. In the first case the height reached 
will be about 89 feet. Under the second conditions 
a height of 90 feet may be expected. 

(b). We know of no reliable formula for ascer- 
taining the heights of jets. So many varying ele- 
ments enter the problem, that a practical resultant 
formula may not be obtained. 

The Box formula is most used, equivalent to 

.00157 H? 
h=H— d (inches) 

This gives excessive results. 

D’Aubisson’s 4 = H — .003047 H® gives more 
nearly the truth, if we introduce the element d. 

r. Flagg’s formula seems excessive. We wish he 
could have continued his experiments. 

The formula we have used is 

.0025 H? 
A= H— 


; d (inches) 
for smooth nozzle. For ringed nozzles we use the 
same formula, substituting .8d for d. 

(c). If we have the discharge in gallons per 
minute, the problem is a simple one. 

By using the following empirical formule de- 
duced from Chief Leshure’s experiments the head, 
(in pounds) acting immediately on the jet, is found. 
All corrections for contractions at the nozzle enter 
the formule. 

G@ 
P= “oo a* for smooth nozzles 


and 
Gq: 
P= “365 a* for ring nozzles, 


in which P = pounds pressure at nozzle; G = gal- 
lons discharged per minute, and d= diameter in 
inches. The formula given in answer to Query 
No. 3, Aug. 29, will give loss by friction in hose 
when the exponent is properly placed.” 
The formula should read 
P 0001 G? 7 


28 

When the discharge is not given or known, fol- 
low the method used in Box’s “ Practical Hy- 
draulics,” page 10, remembering you are using the 
U. 8. instead of the Imp. gallons. The discharge 
ascertained, all computations are easy. 

(d). The formula is corrected above. 


Oe 
CORRESPONDENCE. 





A PLEA FOR “ BLUE BOOKS.” 


TITUSVILLE, VOLUSIA Co., FLA., t 
Oct. 18th, 1878. 
Epitor ENGINEERING News. 

Sir: Inotice with much interest your remarks re- 
garding reports in your last piper. 

I regard the information contained in very many of 
the reports made by the general Government and State 
boards as of the greatest value to the profession, for 
the reason that they embody the on special 
subjects by experts, and the newest and latest trust- 
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| worthy facts obtainable on the various subjects dis- | meet with a generous and immediate response. 





Help 


| cussed. The data contained in these reports are prac- | will not long be needed. but it is needed now and will 


| tical. 


They relate to actual operations, and are not | be received with gratitnde by the suffering multitude, 


imaginary cases as are the subjects treated in the or- | cut off from home and empleyment and forced to eat 
dinary text books. They are not the theoretical ideas | the bread of charity within sight of the shops and fac- 
of one man, but they show the practical side of the pro- | tories from which they were driven by the pestilence. — 


fession. 
| years, such, for example as the “ Report of the Chief 


or the Hoosac Tunnel Reports are of incalculable ben- 


tions and working of the applications of theory. 
By referring from year to year, the progress of a given 


of Engineers” or the “Harbor Commissioners of Mass.” | 


| 


efit to the practitioner, for they show the actual opera- 


| work can be tollowed and the causes of failure or suc. | 
| cess are demonstrated by actual results, and thus the | 


| engineer sees clearly the rock on which his predeces 
| sors split, or finds the doubtful scientific truth actually 
| demonstrated. 

Thestudent of engineering will also derive great bene- 
| fit from these reports, for he will learn in them the modus 
operandi employed in engineering works. The prob- 
lem is here presented, the mathematical formule and 
necessary calculations are shown, and the actual results 
are compared with the theoretical ores, and what gives 
an increased interest to the whole is that it is an actual 
case and not a suppositious one. 

The greatest and most general objection urged 
against ** blue books” is the fact that often the searcher 
| after truth is compelled to wade through almost inter- 
|} minable merasses of official trash, finding only here and 
| there an article worth saving from the tide. 
| This point cannot disputed, but is not gold washed 

from the mud and slime of mines? Afterall it is com- 
paratively easy to wash out the gold. I have in my 
hbrary some two thousand “ blue books.” When I re- 
ceive a new one I rapidly scan it and with a heavy pen- 
cil mark the valuable passages, then turning at once to 
the front fly leaf pencil the page and a word or two of 
explanation and reference to same as an index. In 
this way I can at any time turn to the place when 
searching for data on any subject, and without loss of 
time. Engineers are too apt to despise the ponderous re- 
port, the graduate, fresh from the technical school 
books, with disdain on all professional books not em- 
braced in his curriculum, and the working engineer can 
hardly spare the time when the work is in hand, to 
make these wordy volumes available. The history of 
many engineering failures shows that it would be well if 
the contents of blue books were more generally 
respected, more carefully saved, and more readily ac- 
cessible. In the legal and medical professions the 
official reports are of the highest value. Arguments in 
court are sustained by them, and each side fortifies 
itself by as many references to them as possible. Thus 
it should be in the engineering profession, and every 
engineer should be so well read in them as to be able to 
support his client's case, or his own position, by copious 
references. The young engineer will be wise to procure 
as many reports as possible, but do not throw them 
down in the corner or file them away before you have 
scanned each one and marked it ready for reference. 
J. FRANcis. LeBaron, C. E, 
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CHATTANOOGA. 





When the fever broke out there were in operation in 
Chattanvoga one blast furnace, three rolling mills. four 
foundries, one car factory, one pump factory, two cot- 
ton factorie-, two knitting mills, two furniture factories, 
one saw works, one tannery and belting factory, and 
other establishments, employing in all about 1500 work- 
men. There was also a considerable river traffic, an 
active local trade anda busy prosperity in every depart- 
ment of proinctive and distributive industry. At pres- 
ent all work is stopped. Every mill and factory is 
closed, and the working classes, composing so large a 
part of the population of Chattanooga, are absolutely 
cut off from every means of subsistence except the ra- 
tions furnished them by the city government. There is 
great distress and suffering among them, and it will be 
still many weeks befcre this can be relieved. The 
city government is without money, having no present 
revenues and no means of borrowing on the strength 
of the public credit. Mayor Carlisle, its late and hon- 
ored Mayor is dead: and prominent citizens who have re- 
mained at their posts, faithfully discharging public and 
private duties, are almost daily added to the list of those 
who have died nobly and gloriously rather than seek 
safety in flight and leave the poor, the sick and the 
suffering without care. 

Only a few weeks ago Chattanooga was one of the 
most prosperous cities of the South. A few weeks 
hence it will again resume its commercial and industrial 
activities ; but for the moment it is in sore need, and 
the hand of philanthropy should not rest untii her 
wants are supplied. There isan immediate need of 
money, food and clothing. We do not know who have 
been officially designated as recipients of contributions, 
but we know that Rev. J. W. Bachman is a zealous 
and untiring worker jn this perilous field of Christian 
duty, and will be found a faithful almoner. We also 
know that Hon. E. A. James is a proper person to re- 
ceive and dispense contributions. Either of these - 
tlemen can be reached at Chattanooga by mail and by 
Adams Ex The needs of Cnattanooga appeal 
peculiarly to the sympathies of the American iron trade, 
and we hope our unsolicited appeal in her behalf will 
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GAS AND WATER. 
The Lancaster, O., Water Works will be ready for 
It has a stand pipe. 


The stock of the Boston Gas Light Company isn’t 
injured as yet by the Edison discovery. In fact it has 
700 to $725 a share. 


The Fostoria, Ohio Gaslight Company, capital stock 
$25,000, in shares of $50 each, by Charles Foster and 
others, have filed a certificate of incorporation with the 
Secretary of State. 


The Chicago Water Department collected $57,768 
in the month of October. The Water Tax of ensuing 
six months now due. and not paid in November the ci- 
ty ades a penalty of ten per cent. 

The new Citizens’ Gas Company of Frederick, Md., 
is in running order. The Times says that the light is 
of a superior quality and will in a few weeks be used 
by nearly every gas consumer in the city. 


The Lawrence Felting Company of Millville, Mass., 


| are erecting a gas house to contain 10,000 cubic feet 


of gas and to furnish 1,000 lights, which will be used 
in the mill, and private residences if desired. 


H. R. Worthington, of New York City, is at work 
upon a contract, which has recently been awarded him, 
for one of his compound condensing engines with a dai- 
ly capacity of 1,500,000 gallons, 141 feet high, for the 
city of Haverhill, Mass., and which is intended to fur- 
nish additional facilities, to those at present in use for 
the water supply of that city. 


The Commissioners of the new water works at Paw- 
tucket, R. I., under whose directions extended tests of 
different water meters have been made during the past 
year, have ordered of the Union Water Meter Co., of 
Worcester, Mass., over three hundred of their 


ro- 
tary meters as a result of the satisfaction these 
meters have given under the severest tests. Prov- 


idence, R. I., has also in operation over three thousand 
meters manufactured by the same company. 


THE CINCINNATI NEW WESTERN RESERVOIR. 


Plans and approximate estimates for the new reser- 
voir or tank to be erected on the Consadine place, for 
supplying the elevations on the west line of the city- 
were submitted to the Board of Public Works by Sur 
perintendent James E. Bell, October 31, and laid over 
for consideration and action, Saturday, November 9, 
instant. In the meantime the plans are open for in- 
spection, in the Water Works office. 

The piece of property lately acquired by the city, un- 
der perpetual lease, at an annual rental of $1,200, or 
purchase in fee simple for $20,000, is well adapted for 
the purpose, and meets with the approval of Superin- 
tendent Bell. 

The Board of Public Works has not decided how the 
work of constructing the new tank shall be performed, 
whether by contract or by the Water Works Depart- 
ment. One thing is certain, namely, that there is no 
money in the Treasury for the purpose, but it is ex- 
pected that the Board will undertake the work without 
delay and carry it on with such means as it has at its 
cisposal, just as it has been carrying on the work at 
the Eden Reservoir. 

It will be seen that the plan and estimate do not em- 
brace the pumping apparatus necessary to lift the water 
from the foot of the hills, That will form the subject 
of another speciai report. The essential parts of the 
report on the tank are contained in what is given below. 
It remains only to be added that there will be nostone- 
cutting or fancy work «f any kind about the reservoir. 
It will be a very plain, substantial affair. 

Water Works DerparTMENT, ’ 
Cincinnati, October 30, 1878. f 
To the Board of Public Works: 

GEnTLEMEN— In accordance with instructions the following 
report upon supplying the residents of the western hills with 
water is respectfully submitted: 

The site of the proposed reservoir is situated on “ Consadine 
Place,” which is bounded by Glenway, Consadine, College and 
Purcell avenues, and 1s in every respect adapted for that pur- 
oo as its elevation will give hydraulic head for supplying the 

ighest house on the neighboring hills with an abundance of 
water. 

The p d line of direction for force mains over Glenway 
avenue is the most direct that could be chosen in that locality, 
as it gives the least trictional resistance due to curvatures, 

‘The site for the tank contains an available area of 344 acres, 
which is amply sufficient for reservoir purpose of the tank. 

The elevation of the site is 465 feet above the low water mark 
ot the Ohio river, 228 feet above the discharge pipe of the Eden 
reservoir, 75 feet above the discharge pipe of the Third Street 
Reservoir, 15 feet above the top of the foundation wall of the 


Mt. Auburn tanks, and it is the highest ground inside of the 
“T Seiad ta chaied k will be U.S 
ity tank wi 2,702,404 U. 5. ? 
lons, w will be large enough for the water supply Lies 
western hills for many years to come. 
The cost ot the proposed tank is given in the following «p- 
estimate: Circular foundation wall, punch wal) 
around tank and cross walls and masonry, $1,983; concrete in 
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foundation and under bottom of tank, $8,685.85; sand under 
bottom of tank, four inches thick, $132.69; excavation for foun- 
dation, $3,335 pi puddling space and cir- 
cular wall with clay, 9791-3. 

Chamber: Back wall, side walls, stone arch above chamber, 
$60.9; concrete in foundation of chamber and in side, $127: 
total cost ot foundation and chamber, $15,746.12. 

Iron tortank: Plates for bottom, 152,925 ;_ plates in 
circumference of tank, 205,642 pounds; rivets, 12,748 pounds; 
angle iron and flange, 12,241 96-100 pounds, or 191 778 1000 
tons of 2,000 pounds; cost of iron, including handling, 
labor for putting up the tank, ding, pelutiog, &c., 

013.47. 
1 Cost of foundation and chamber, $15,746.12; 
cost of irontank complete, $23,013.47; add ten per cent, for 
contingent expenses, $3,575.95; estimated cost, 42,635.53. 

The report includes tab ££ the size of iron plates for 
bottom and circumference o! tank, the number, size, weight, 
&c., of rivets, &c., concludes as follows: s 

“The cost of the proposed tank is not excessive when its ca- 
pacity is taken into consideration. 

“It is necessary that some action be taken towards the exten- 
sion of the water supply upon the western hills, and I would, 
therefore, recommend that if itis not advisable to order all this 
work to be done at present, to do such part of it as the judgment 
of the Board may deem best. Respectfully, 

James E. Baxi, Supt. Water Works. 


ween cross walls 





BRIOGES. 


The New York Bridge Co., of New York City, have 
been awarded the contract for a draw bridge of 140 feet 
span, with a roadway of 20 feet and two walks of six 
feet each over the Dutch Kills Creek at Long Island 
City. The bridge is to be a Whipple truss and with 
the substructure, the contract for which the company 
have also taken, will cost about $17,000. The 
company have also in process of construction the Cres- 
cent toll bridge, over the Mohawk river near Co- 
hoes, N. Y., which will be completed in about two 
weeks. It will be about 1200 feet long resting on iron 
columns similar in construction to those in use on the 
Sixth Avenue elevated railway in New York city. 
They are also engaged in constructing a steel wire 2us- 
pension bridge to span the Connecticut river, at Tur- 
ners Falls, Mass. his will be a 550 foot span with a 
20 foot roadway and is to be completed early in Janu- 
ary next. 





STREETS, DRAINAGE. Etc. 


The Department of Public Works of Chicago, will 
spend $2,000 in extending the 22d St. sewer into Lake 
Michigan so as to get rid of the nuisance of the sew- 
age which now remains along the shore. 


A prominent Chicago contractor who does much 
work for the city, and pays his men, says that labor is 
scarcer than he has known it tu be for five years. It is 
almost an impossibility to get good gangs and keep 
them together. The trouble is men will not “ work in 
a ditch,” and too many are making a living by doing 
nothing. 


The report of the Superintendent of Buildings of Chica- 
go for October contains the following facts: Buildings 
erected—South Division, 34; frontage, 1,305 feet ; cost, 
$348,000. North, 33; frontage, 1,090 feet ; cost, $173,- 
500. West, 43; frontage, 1,143 feet; cost, $151,000, 
Total, 110; frontage, 3,538 feet; cost, $672,500. In 
October, 1877, there were constructed 122 buildin 
with a frontage of 3,748 feet, at a cost of $561,500. To 
date this year the figures are: Buildings, 911; fron- 
tage, 27,342; cost, $5,028,700. Last year they were: 
Buildings, 1269; frontage, 31,671; cost, $5,414,800. 
The total cost of buildings and improvements to date 
this year was $5,784,600; last year, $5,960,300. The 
receipts were $350.50, and the amount of builders’ wa- 
ter-tax certified to by the Department and collected by 
the Water Department was $993.80. The expenses 
were $606.52. 


A large number of sewer contracts were let in Chica- 
go last week by the Department of Public Works. 
They were mostly short lengths, and the sizes being 
mostly one, one-and-a-half and two feet, diameters of 
pipe, although some four feet was let. The total cost 
will be $16,305. 





CONTRACTORS INTELLIGENCE. 


Mitchell Ave., Avondale, a suburb of Cincinnati, O., 
will cost when finished $100,000. 


Providence, R. I., is burdened with a city hall job 
which has already cost $1,000,000, and for which $75,~- 
ooo has just been appropriated. 


Gen. McDowell, Supt. of the new U. S. Custom 
House, Chicago, thtnks that with $1,500,000 more mon- 
ey he can have that building ready for occupancy in 
fifteen months from now, There is now an unexpended 
balance of $400,coo, and the probable appropriation for 
1879 will be $450,000. 


WHY LIEUTENANT MAHAN WAS REMOVED, 


A gentleman just from Pittsburg says the removal of 
Lieutenant F. A. Mahan, who was in charge of the 
construction of the great experimental movable dam, 
just below Pittsburgh, came about in this way: He, of 
course, had a great many at work, and as is usually the 
case among common laborers and Irishmen, the great 
majority of the workmen were Democrats. Erritt, who 
is the Republican candidate for Congress in that di- 
strict, sent men down from the city for Lieutenant Ma- 
han to employ, indorsing them as good Republicans. 
Mahan refused, although a good Republican himself, to 
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employ men for that reason alone, and said that he had 
nothing to do with politics, and questioned only the 
ability and efficiency of the men in making appointments 
of laborers on a Government work. He wanted the 
best men to push the work, and their politics were 
nothing to him. Many more efforts were made to have 
the laborers discharged and men given jobs in Erritt's 
interest, but they were always met in the same manner 
by Mahan. Finally Erritt wrote to Don Cameron, 
Cameron applied to the Secretary of the a direc- 
tions came from Washington to Colonel Merrill to dis- 
place Lieutenant Mahan, and send him ona tour of 
inspection, or something like that, and so Mahan’s head 
came off. Our informant says there is such an outcry 
against the act that itis probable Mahan will be rein- 
stated “after election.” —Cincinnati Commercial. 





RAILROADS. 


J. D. Besler has been appointed Assistant nee: 
intendent of the Chicago, Burlington and Quincy Rail- 
road, with headquarters at Galesburg. 


The Dakota Southern Railroad have elected the 
follcwing officers: C. G. Wicker, President; W. W. 
Brookings, Vice President; George E. Merchant, Super- 
intendent and Treasurer. 

The Indianapolis Bloomington and Western railroad 
has organized a new company with the following 
— officers. John Farwell, President; Charles L. 

open; Secretary and Treasurer. 

The rails on the extension of the Occidental Railway 
Ont., have been laid out toward Aylmer a distance of 
over three miles. The road will be completed from 
Ottawa to Aylmer and in running order ir. the course of 
a few weeks, 


The Grant locomotive works, at Paterson, N. J., 
have received an additional order from the Erie railway 
for twenty heavy narrow-gauge engines. This, with a 
former order for thirty, will keep the works busy for six 
months to come. 


The route for a railroad from a point on the Hunt- 
ingdon & Broad Top Road to the site for the new 
middle penitentiary is now being surveyed. The dis- 
tance is nearly a mile. The cost of constructing the 
building will reach about $800,000. 


After a very lively meeting of prominent railroad 
men to reorganize the affairs of the Montclair and Green- 
wood Railroad Company, in which some gentlemen 
called each other “liars” “blackmailers,” etc., a new 
board of Directors was chosen and the name of the road 
changed to “The New York and Greenwood Railroad 
Co.,” with $1,000,000 capital and Mr. A. S. Hewitt, 
President. 

A company has been formed in Joliet, Ill, witha 
capital of $600,000, and papers filed in the Circuit Court, 
to build a naraow-gauge road from thet city to Mendota 
Such a road has for a long time been in contemplation, 
and a ae of the bed was completed, but sub- 
sequently abandoned because of the hard times. This 
road, which is said for certain will be completed soon, 
will prove a valuable outlet to Joliet, bringing it in 
direct communication with the C. B. & Q., and the Illi- 
nois Central Railroads, which meet and cross at this 
point, C. C. P. Holden, — S. Reynolds, Walter 
S. Cook, Daniel D, Holden, and Newton P. Holden are 
the incorporators. 


A gentleman of New Haven, Conn., who has been 
annoyed time after time by the excuse ofa thing called 
a light in the railroad cars, has invented something 
that bids fair to overcome the difficulty. His invention 
is described as follows: Outside of the car, upon the 
end of the roof, is a kerosene lamp, Leading from it 
to the other end is a tube, about a foot and a half in 
diameter, through which the light is thrown by a re- 
flector placed behind the flame. This tube runs along 
the roof next to the ventilating deck, and at several 
points is tapped for light. At these several points a 
reflector in the tube sends the light into and across 
the car through holes similar to the ventilating holes 
and when the light is once inside it is sent down to 
the seats by other reflectors placed inside. The other 
side of the car has a similar tube, with the light at 
opposite end. Tne passengers not only have a fine 
light, but they are relieved of the abominable smell and 
smoke from the lamps in present use. There is less 
danger from fire in case of accident, for the apparatus 
is all outside the car, and the lamp is surrounded by 
a fire-proof of safe and ingenious mechanism that, 
should the car be upset, or its balance disturbed, the 
flame is instantaneously extinguished. The invention 
if a success, will be hailed with delight by all persons 
who are obliged to travel on the cars after dark. 





MINING. 


The amount of ore extracted from the Bonanza mines, 
Nevada, is gradually being increased. 


The water is now off 2100 level in the Savage, 
Hale and Norcross mines, Nevada. The level will be 
very hot for a time. 


The Independent mine ut Tuscarora, Nevada, is now 
reducing forty tons of ore a day in the Grand Prize mill. 
Average pulp assays $60. 

The Black Star Coal Mining Company, near Ana- 
heim, have just discovered another ledge of fine coal 
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four and a half feet wide. The force of miners will be 
increased on the 15th inst., or as soon as the mine is 
sufficiently ventilated to permit the miners to work, 


A good deal of prospecting of the old fashioned kind 
—knocking off the croppings and digging up surface in. 
dications—is being done in Nevada, to the northward, 

mens of gold rock, from the Aravoca district 
have been brought in, which are the richest in free gold 
of any yet discovered in Arizona. Miners are greatly 
excited over the discovery. 


As far as can be judged by the best miners and min. 
ing men there is now ex in the Sierra Nevada 
mine the eastern face of a body.of ore second to none 


and perhaps surpassing any one ever discovered on the 
Comstock. 


On lower Main street, in Bodie, Nev., there are houses 
in course of erection on every vacant lot, and all the way 
up for half a mile new buildings are springing up. The 
number of private dwellings and the numerous hoisting 
works on the hill near town will soon result in making 
Bodie second in size to any town which the mining sec- 
tions can boast. 


The connection between the Sutro Tunnel and the 
drift from the Combination (Sa Chollar, and Hale 
& Norcross) shaft has been made. This drift is 346 
feet in length, and was made for the purpose of secu- 
ring better ventilation in the shaft, a it is to be hoped 
that it will also, if it takes the air from the shaft,— 
that is, if it is a downward draft—be ter up the 
Savage shaft, thereby securing an unbroken current of 
air from the Combination shaft, and through the tun- 
nel returned to the Savage. Samples of the ore thrown 
out by blasts in the Sierra Nevada, near the 2,100 level, 
are said by the Gold Hill Mews to be “of the finest 
quality of chlorides with portions of rich black sulphu- 
rets such as are never found save in connection with 
comparatively large and rich bodies of ore.” The as- 
says of the ore, as averaged across the face of the cross- 
cut, were $261, $238, and $273. In Silver City, Col., 
the Canon City Record says houses have been going up 
at a surprising rate, over sixty having been erected sinco 
the excitement commenced. A few days ago 5,987 
pounds of ore were taken to Canon City, which ran 782 
ounces per ton, and the average yield from all mines 
thus far opened is 100 ounces. The demand for teams 
does not begin to be supplied, and to-day 100 teams are 
wanted to haul ore to the mills. Last Tuesday thirty 
wagons were started down, and a day or two later as 
many more. Thirty-five wagon-loads have been taken 
from one of the mines. The Silver Cliff Mine is ship- 
ping twenty tons per day, and will double the amount 
as soon as additional teams can be provided. 


MISCELLANEOUS. 


Faux Rolling Mill of Denver, Col., is now in full 
blast. 


Preparations are being made to remove the blast fur- 
nace at Escanaba, Mich, to Pennsylvania. It is to be 
re-erected near the Edgar Thompson steel works. This 
was the largest and most elaborate charcoal furnace in 
the Lake Superior country, being built during the ex- 
citing times of extravagant prices. 

Within a radius of twenty miles of Atlanta there are 
enough spindles to annually consume 10,000 bales of 
cotton, the one cotton factory of the city employing 600 
hands. Atlanta also has a rolling-mill employing 300 
men, three railroad car shops employing several hun- 
dred, and the largest brewery south of Cincinnati, four 
boiler shops, six iron foundries, two door and sash fac- 
tories and four plening mills, For the year ending with 
August there were added nearly thirty per cent. to the 
manufacturing industries of that city. 

Mr. Thomas P. Roberts, who was appointed by Col. 
W. E, Merrill to make a survey of the Allegheny, be- 
tween Franklin and Freeport, has finished his work. 
The river it appears, was surveyed in 1828, and the 
chiet object of the present survey was to ascertain the 
changes that have taken place during the past fifty 
years. Mr. Roberts says he discovered many changes 
in the river. A number of islands which existed in 
1828 have entirely disappeared, and the channel has 
changed in many places, The purpose of the Govern- 
ment in having the survey made is not definitely 
known, but it is said that the work was done in order 
to ascertain whether the improvement of the stream, in 
the interests of commerce, would be practicable or 
otherwise. 


Capt. H. W. Clarke, C.E., of a N. Y., who 
has been absent since early in June last, engaged in the 
re-survey of the boundary between New York and Penn- 
sylvania, returned home Oct. 29, having suspended 
field-work for the season. The jon of the bound- 
ary along the forty-second pa has been surveyed 
with the exception of about fifteen miles in the wilder- 
ness west of the northern oil field, south of Cattaraugus 
county. This portion being of less importance than 
the section west of it, was omitted for the present but 
will probably be taken up in the spring. western 
boundary of New York has been entirely re-surveyed, 
and Capt, Clarke and his party reached its northern ter- 
mination at Lake Erie Oct. 25th. _ The parallel bound- 
ary retraced this season has been found much more ir- 
reguiar and dilapidated than the portion surveyed last 
year. 
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RECORDED TOWN PLATS. 





The great convenience and accuracy of describing a 
tract of land by lot and block early led to the general 
adoption of this plan, a plat being embraced in each 
deed, or reference being made to one put on record with 
some former deed, but it has been reserved for modern 
times, and the newer States of our Union, to reduce the 
mode of laying out towns and the additions thereto, to 
a regular system, protected and controlled by Legisla- 
tive enactments. 

The writer has carefully examined the statutes of all 
the States in the Union, down to as recent a date as 
they were accessible, with the following result: Among 
the hundreds of enactments relating to towns, not one 
can be found regulating, restraining or authorizing any 
systematic method of laying out towns or additions 
thereto, except as regards the political boundaries or 
lines dividing one town feom another, in all the New 
England, Middle, or Southern States with the single ex- 
ception of Connecticut, where a law of 1867 allows plats 
of towns to be filed with the Town Clerk, and one or 
two of the Southern States which will be found in the 
list below. 

The Territory of Ohio, Dec. 6, 1800, passed the follow- 
ing: ‘‘Act to provide for the recording of Town Plats.” 

“Sec, 1. That the original proprietors of such Towns, 
as have heretofore laid out within this Territory, shall, 
within one year, cause a true and accurate map or plat 
of such Town to be recorded in the Recorder's Office of 
the county. Any such proprietors refusing or neglect - 
ing, etc, to be fined one thousand dollars, and twenty 
dollars per month for every month after the expiration 
of the year, etc. 

Sec. 3. That any town hereafter laid out, the pro- 
prietors thereofshall record a map or plat, describing 
all public grounds, streets, alleys etc., and all lots by 
progressive numbers; and giving their precise length and 
width, etc., with penalty for sale of lots without this re- 
cord $100 each. With amendments and amplifications, 
similar enactments are in force in the following States 
and Territories: California, Colorado, Dakota, Illinois, 
Indiana, Florida, Iowa, Kansas, Michigan, Minnesota, 
Missouri, Nebraska, Oregon, Virginia and Wisconsin. 

The substance of these laws embrace the following 
points: 1. It shall be unlawful to sell a lot described 
by number in a Town Plat, without previously record- 
ing the plat. 2. The mode of making the survey, and 
fixing the monuments upon the grounds; the plat; what 
it shall contain and by whom certified and acknowl. 
edged, are carefully regulated, and the approval of the lo- 
cal authorities is often required to insure the proper con- 
nection of streets, width of alleysetc. 3. The filing for 
record of such a plat, containing the dimensions of 
streets, alleys and public grounds, as shown thereon, is 
made a conveyance in fee to the public, of the same, 
which then pass beyond the control of the donator, ex- 
cept upon subsequent vacation of the plat, which is pro- 
vided for under certain circumstances. 

Under these laws and customs, nearly the whole of 
the vast city, town and village property, of the great 
and growing states named above is held, conveyed and 
surveyed ; the system is simple, and under the restric- 
tion of recent enactments will probably be the most ef- 
fective one that can be found to secure the results de- 
sired. But like many other seemingly simple plans, 
it is found in practice, that complications arise, a good 
many from the carelessness and inefficiency of surveyors 
aud draughtsmen, and some from conflicting laws, de- 
cisions of Court, etc. 

The writer will be excused for drawing most of his 
illustrations from the city of Chicago, as aside from 
its being the field of his own labors for many years, it 
really presents about as varied experience in western 
surveying as could be found. It seems as if every prob- 
lem possible, had been presented during its rapid 
growth ; andespecially after the Great Fire, in the many 
thousands of surveys, necessary for rebuilding the oldest 
part of the city, where the importance of any ques- 
tion in dispute was magnified by the great value of the 
Property. 

The first thing to be considered in making a resurvey 
under the plat system, is the plat itself, the sole founda- 
tion of the resurvey, where no description is in the 
deed but the number of the lot—and in this connection 
we hope that our brother surveyors have generally bet- 








ter plats than the oldest ones, upon which some of the 
most valuable property in thiscity depends for descrip- | 
tion. It would hardly be believed, that a man of common | 
sense would record a plat, the sole guide by which to | 
locate valuable property, containing a tier of perhaps | 
fifteen lots, of which the north one was marked so feet, 
and the south one 49 feet, and the interior ones marked | 
with the ditto dots, leaving it in entire uncertainty 
which was meant, whether there were fourteen of 49 
and one of 50, or fourteen of 50 and one of 49; ora 
plat of a triangular block in which the interior lots had 
dimensions, and one lot at each point of the triangle 
had none, But such things, and many others just as 
bad, were to be found on the records before they were 
destroyed by the Great Fire. 

The plat of the Original Town of Chicago, was | 
pretty well drawn, and the dimensions fully given, but 
in measuring the blocks upon the ground a great excess 
of land is found; for example from State to Market 
Streets, on Lake Street, the recorded plat shows 1,520 
feet, and it now measures upon the ground 1528.55, 
which would show the chain used to have been nearly 
3% inches too long on fifty feet, the result, probably, of 
using it many years without adjustment, for a chain of | 
100 links, even without rings, has 200 hundred wearing 
surfaces and will grow at least an inch with a years’ 
constant use, which requires only aby Of an inch wear 
on each surface. 

We will here notice that in looking over the Statutes, 
we find that about the only law in the older States re- 
lative to surveying, is one requiring towns or counties 
to have a standard for the chain, and a true meridian 
for the compass, and in some cases, surveyors are 
obliged to have their chains tested and sealed by the 
Surveyor Ceneral, under penalty; but it never seems to 
have occurred to them that frequent corrections were 
required ; once sealed, like a bushel measure or a ten 
pound weight, and it was considered correct ever 
after. 

The question at once arises, what is to Be done with 
the surplus, or more rarely, shortage, when found? 
Where the lots are all alike in size it is evident it 
should be divided among them equally, and if the error 
arose from the chain being too long, this would bring us 
back to the points where the original survey fixed them; 
but when there was one lot of a fractional dimension at 
the end of the block, the rest being uniform, some sur- 
veyors argued that it was the evident intention of the 
owner to throw all the remainder into that lot, and that | 
therefore they should put all the surplus there. 

This plan was upset by decisions of Court, ruling 
that we had no right to assume what were the intentions 
of the owner, that, because a lot had a different dimen- | 
sion from the rest, was no reason it should claim | 
all the surplus, but only its pro-rata share with the 
others; the present practice therefore is, to divide it in 
all cases. 

A very fruitful source of trouble is one previously no- 
ticed, (page 353 ante,) which is changing the description 
in making new conveyences to suit the ideas of lawyers 
or customers who wanted one by Metes and Bounds. 

To illustrate—Blocks from street to street in the ori- 
ginal Plat of Chicago, have frontage of four lots of 80 
feet each ; now suppose the Surveyor finds 2 feet surplus, 
giving six inches to each lot, then a description follow- 
ing the spirit of the “plat” viz., ‘lot 2 etc.” “E. % 
of lot 2etc.” “E. 4% of W. &% of lot 2 etc.” will make 
a systematic and harmonious subdivision of tke block : 
the Grantor is free from all responsibility except for ti- 
tle, the purchaser, for dimensions is referred to the plat, 
or to the Surveyor, if he desires more minute information, 
But suppose the owner, ignorant of his responsibility, 
is persuaded to deed lot 1 as “commencing at the N. 
E. corner of said Block and running thence West 80 
feet etc.” it is evident that he leaves 6 inches of his lot 
unconveyed ; or a worse case still, suppose he owns lot 
2 and conveys ‘‘commencing at a point 80 feet West 
of the N. E. corner of said Block, and thence etc.” he 
would convey 6 inches of lot 1 to which he had no ti- 
tle. 

These changes of description are very common, and 
are the fault of the lawyers, or others making the con- 
veyance. They should understand that in describing a 
lot, by the Plat system of conveyance, the dimensions 
are to be construed as more or less; in other words 
whatever a lawful survey will give as the dimensions of 








that lot ; and that all changes of description are dan. 


gerous. 

As for the surveyor’s part, he is plainly obliged to 
follow the deed furnished him, ‘as he has no other guide, 
and any error is not his fault: it is his duty however, to 
warn his employer of the error or discrepancy so that 
it may be corrected in time. 

AN ENGINEERING EXCHANGE. 

In pursuance of the idea that was broached some weeks 
ago in these columns respecting the organization of 
some method of facilitating the bringing together of 
Engineers, and the parties who may have occasion to 
need their professional services, we have decided to at 
once commence operations. We have received a con- 
siderable number of letters from Engineers commend. 
ing the scheme and suggesting valuable ideas upon the 
subject; quite a number of applicants for situations 
have also sent in their names and references, and we 
doubt not that as soon as our programme is announced, 
advantage will be taken of the opportunities we will 


| offer. 


We propose to all persons who are anyway connected 
with the practice of Civil or Mechanical Engineering, 
Surveying, and Draughting, and who are seeking for 


| employment in their profession, that they file in this of- 


fice, written on ordinary mote head size of paper, and 
on one side only, their names ; address ; age (under or 
over 30, 40, etc.); special work preferred; amount of 
experience ; positions that have been filled ; prejudices 
about removing to a distance, or to foreign countries; 
inability to work in certain places on account of health, 
etc. ; references, (which need not be accompanied by 
letters) ; whether graduates of an Engineering Class or 
not; ownership of instruments ; lowest salary per diem 
that will be accepted, and if there are any other qualifi- 
cations let them be mentioned. 

These letters will be filed for ready reference and as 
rapidly as possible will be so arranged as to give all ap- 
plicants equal justice. Mo recommendations will be 
given by the Agency and any attempts to influence it 
will be deprecated, as it absolutely necessary that per- 
fect confidence in our impartiality be merited. 

Applications will be registered in succession as they 
are received and no fee will be required for registration. 
There will, however, be expenses connected with the ef- 
ficient working of such an Agency, such as registry 
books, circulars for distribution among Corporations, 
Chief Engineers, and Contractors, advertising, postage, 
clerica! labor, telegrams, etc., that, if anything worthy of 
the name is to be done, will have to be provided for. 
Until further notice the only condition we will exact 
will be that applicants must be patrons of this journal 
either as subscribers, advertisers, or book buyers. The 
coming season will demonstrate the merits of such an 
Agency; if it succeeds a suitable tariff of fees will be 
established which will be regulated to give general sat- 
isfaction ; in the meantime while we assume all the la- 
bor and expense, by the above requirement we also 
guarantee action on our part, and our patrons will get 
the worth of their money in any event. If any plan 
less objectionable can be proposed we will be pleased to 
hear of it, as we really wish to accomplish what we have 
set out todo irrespective of the money considerations. Cor- 
respondence on the subject is invited ard if there are 
methods by which we can use our present facilities for 
the benefit of the profession we want to hear of them. 
We hold that the mission of a journal such as ours is to 
be useful to its patrons, and that end we trust all our ef- 
forts in the past have shown to be our aim. 





,.THE FRIZELL HYDRAULIC AIR COM- 
PRESSOR. * 


BY J. P. FRiZELL, CIVIL ENGINEER, BOSTON. 
(Concluded from page 355). 

These results are important, showing that the veloci- 
ty, and consequently the quantity of water, may be 
varied within wide limits with but a slight change in 
the per centage of useful effect. In the Boyden Tur- 
bine, when the quantity of water is reduced to one half, 
the per centage of useful effect is'reduced to but little more 
than one half :—that is, one half the water gives but little 
more than one fourth the power. In the Swain wheel, 
wherein the strong point is large per centage on a dimin- 
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ished quantity of water, a reduction of the quantity from 
182.6 cub, ft. per sec. to 91-3, reduced the per centage 
from 83 to 65, and a reduction of the quantity of wa- 
ter to four tenths of the maximum, reduced the per 
centage of useful effect from 84 to 59,* i.e. gave only 
28.1 p. c. of the maximum power. 

With 20 ft. head and 10 ft. velocity we should get a 
little better result: viz. Head exp’d.in giving motion 
to the water (the descending shaft being 10’ longer than 


DONG). cnckzenscedventivee ccccececd 90 feet. 
a6 OF 26GB ss cds dices cs ra." 
Total loss equivalent to 16.2 per cent....... 3.2% * 


Being 83.8 per cent. of useful effect. 
' On a head of § feet, we should have with a velocity of 
10 feet per second, 
Losses of head due to movement of water....1.36 feet. 


1s OF 9.604... 0% cscses iss. * 
Total loss equivalent to 34.4 per cent., being 
65.6 per cent. of useful effect,.......... ne 


With the same head and a velocity of 7 feet per second 
we should have, Loss of head due to movement of 


water (xs) M BGG SEs eds Seeses 0.67 feet. 
4 of 4.33 = onewe coveseesens 0.62 “ 
Total loss equivalent to 26 per cent., being : 
74 per cent, of useful effect............ e295: * 


In like manner a veloci'y of § ft. per sec. gives 7= per 
cent. useful eflect, and a velocity of 5 ft. per sec. gives 72 
per cent. useful eflect, and a velocity of 3 ft. per sec. gives 
65 per cent useful effect. That is, we should get about 
the same per centage of useful effect with 300 cubic ft. 
per second as with 1000, and a somewhat better use of 
the water with an intermediate quantity. We find in 
like manner, ona head of 3 ft. with 5 ft. velocity 71 perct, 
useful effect ; on a head of 3 ft. with 5 ft. velocity 67 per ct. 
useful effect and on a head of 1 ft. with 4 ft. velocity, 59 
per ct. of useful effect. Furnishing air at a lower pres- 
sure we should get a somewhat more favorable result by 
reason of the diminished length of the shafts. Thus, with 
25 lbs. pressure 10 ft. head and 8 ft. velocity we have 82 
per ct. of useful effect, and with 20 ft. head and 10 ft. 
velocity we have 85.5 per ct. of useful effect. 

The pressure to be adopted in any case would de. 
pend upon tircumstances. A low pressure would re. 
quire shafts of less depth, and, consequently less ex 
penditure for excavation. On the other hand it would 
require larger pipes, a larger air chamber, and larger 
engines for applying the power. Generally a high pres- 
sure would be more economical for transmission to a 
long distance and a low pressure for use near at hand. 

The above calculations are founded upon considera- 
tions so simple and obvious that the chance for material 
error is very small. We must admit that as far as our 
knowledge of hydraulics enables us to forsee the result, 
this method will realize as large a percentage of the 
power of the water, in the form of compressed air, 
as the best water wheels can realize in the form of ine- 
chanical power. 

Five remarkable advantages are combined in this 
methid. 

1. It avoids one entire transformation of power and 
the losses consequent thereon. 

2. It wholly obviates the loss of power due to ihe 
development of heat, keeping the air, in the form of mi- 
nute bubbles, actually enveloped in water during the 
entire period of compression, the duration of which is 
proportioned to the pressure, 

3- It admits of a reservoir of any desired capacity, 
entirely safe from explosion, in which the pressure does 
not sensibly vary in the process of filling and empty- 
ing. The suitableness of such reservoirs for this pur- 
pose needs no other illustration than the facts brought 
to light in the oil regions where similar reservoirs filled 
with gas sometimes at 200 Ibs. pressure are frequently 
met with whose existence had never been suspected, 
and from which the gas issues in enormous volumes as 
soon as tapped by the drill. 

4- It is applicable to falls too low to be worth im- 
proving by the ordinary means. 

5. The quantity of water may be varied in the ratio 
of 4 tor with bu: slight change in the percentage of 
useful effect. 


Seldom, in the history of invention, have so mary 








*See Journal Franklin Institute for April 187s. 






formidable difficulties been met by a single expedi- 
ent. By a most rare and fortunate coincidence, a 
coincidence hardly parallel in nature, every con- 
dition attending this method is favorable to its ef- 
ficiency, 

Considerations as to Cost.—It would be of little use 
to attempt a detailed estimate of the cost of applying 
this method without reference to any particular case, 
as it would deal with too many elements of uncertainty. 
The sinking of shafts for mines and tunnels is generally 
contracted for at so much per lineal foot with but little 
regard to the size. After the first two or three hundred 
feet, the cost increases rapidly with the depth, on ac- 
count of the increased difficulty of raising the material 
and water. For shafts of the depth here contemplated, 
$50 to $100 per lineal foot is a fair estimate of the 
cost in this country. The cost of excavating the 
shafts and galleries under Iallets* Reef in New York 
Harbor, is given by the officer in charge as a little less 
than $8 per cubic yard. This was a government job 
done by hired labor. From the best estimate that the 
writer is able to make, assuming a fall of 10 ft. and 
circumstances of average difficulty, the cost of a system 
to utilize 1200 cubic ft. per sec. would not exceed 
$100,000, if the air is reduced to a pressure of 100 lbs. 
per square inch or $75,000 with 50 Ibs. In the Jatter 
case the quantity could vary from 500 to 1300 cub. ft. 
per sec. with an average economy of 77 percent. An 
equivalent system of water wheels and compressor with 
a suitable reciever, established with equal prospect of 
permanency, would cost twice or three times the larger 
sum. 

The difference in cost, however, is the least advan- 
tage in favor of the first system. This, according to 
our calculations would realize an average of 77 per cent. 
of the total power of the water, in the form of com- 
pressed air. 

The water wheels would not on an average yield 
more than 73 per cent of the power in the form of me- 
chanical power. This undergoes two reductions be- 
fore it is transfermed into compressed air. 1st The 
cranks, connecting rods and pistons by which the wheel 
acts to compress the air, consume fully % of its power. 
2d, the heating of the air gives it a pressure during the 
process of compression, at least 4% greater than it ex- 
erts after being cooled to its original teaiperature. The 
power represented, therefore, by the compressed air, is 
only %{ of % of ¥=+$3,=49per cent of the total pow- 
er of the water. In uther words, the direct system 
costs one half or one third as much as a system of wa- 
ter wheels capable of using the same quantity of water 
with their accessories, and gives results about 57 per ct. 
greater. . 





PARIS EXHIBITION. 





[From our Speciai Correspondent. ] 


6 WESTMINSTER CHAMBERS, LONDON S. W. 
October 30th, 1878. 


Editor ENGINEERING NEws: 

Entering the first of the three pavillions mentioned in 
my last letter as being devoted to the exhibition of 
French locomotives and railway plant, on the right 
hand are carriages and wagons, among which will be 
found little calling for special remark, and on the left 
are several tramway engines which are interesting on 
account of the part this class of machine is likely to 
play in the future, and as exemplifying how far money 
may be wasted in the production of engines which can 
alone remain as curious mechanical contrivances. 
Notably is the engine exhibited hy the Societé Centrale 
of Pantin, one of this class; the engines, boilers, tanks, 
and all appliances are jammed together in a manner 
which it is needless to attempt to describe, and as a 
practical machine there is really nothing worthy of 
description. The engine of Tilken Mention of Aulnoye 
le. Berlamont is a more workmanlike production with 
vertical boiler and side tanks under which the engines 
are placed and covered in with hinged flaps. The 
Compagnie de Fives- Lille is about the best machine for 
obtaining the desired end; it is a light engine in which 
only the lower half of the engine and boilers are covered 


*Repcerts of Chief of Engineers, U. S. A., 1976. 


+ We have just been speaking of wheels which yield 84 per ct 


but this 1s computed on the fall actually operating on the wheel, 
without including the losses in the canals and raceways. 


in and an awning placed over the whole. The cylinders 
are under the boilers, but sufficient space is allowed for 
a man to work between the engines in the event of an 
accident “en route.” Dummy engines are represented 
by that of Monsieur Francq, which is simply a large 
vessel mounted on wheels and covered with a non-con- 
ductor of heat consisting of various layers of cork and 
provided with a pair of engines. This vessel contains 
water which is heated before starting on a journey by 
steam from an ordinary boiler upto 200° centigrade 
corresponding to a pressure of about 225 lbs on the 
square inch. It is said that the arrangements for pro- 
venting loss of temperature are of such a perfect nature 
that an engine of this description exposed on the road 
on a snowy day in October last, only lost 15 Ibs pressure 
on the square inch during the space of four hours. The 
inventors seem to think that the system will prove 
economical as they can employ the best forms of engines 
and boilers for generating steam at the central Station, 
whereas engines and boilers on tramways cannot for 
many obvious reasons be constructed on the most 
economical principles, so that there is undoubtedly 
much to be said both for and against dummy engines, 
but it is more than probable that experience will repeat 
itself and that the system will share the same fate as 
the dummy engines, which were experimented upon at 
the commencement of the Metropolitan Railway, when 
on all sides it was said that ordinary engines could 
never be worked as they are now worked on that line, 
It is really astonishing after the experience that has 
been had with the behaviour of horses in the presence 
of steam power that so much consideration should be 
given to this question. . The fact is that in a little time 
horses grow accustomed to engines and pay as little 
attention to them as they do toa donkey cart. It is 
not long since that a Borough engineer having jurisdic- 
tion over a railway bridge about to be constructed acioss 
a road, caused the parapets to be plated up solid, which 
did not add to its appearance, whereas another bridge 
afterwards constructed not 100 yards away over the 
same road, was built on the open lattice principle, and 
horses now pass under one bridge as readily as they do 
the other; and the universal experience on dock quays 
and station yards is that horses, cranes, and engines 
may work side by side with the most perfect safety. At 
Dieppe for instance a train of many ordinary railway 
carriages drawn by an ordinary locomotive, is daily run 
from the steam packets to the station, without frighten- 
ing either horses or men, notwithstanding that it ; asses 
through a crowded market. Leaving pavillion No. 1, 
and entering No.2, weighing machines, lathes, and_rail- 
way appliances will be found, and several examples of 
wrought iron or steel permanent way. That o¢ 
Monsieur B. Brunon consisting of a cross sleeper of 
thin steel buckled to give it strength and stiffness, and 
flanged all round at the edges so as to grip the ballast 
appears to be most simple. The rails intended to be 
employed with sleepers are of the Vignoles pattern, aud 
are held in place by two washers through which a single 
bolt passes, the head being on one side of the rail and the 
nut on the other, the bolt being bent to such a form as to 
pass through the washer ani sleeper on one side of the 
rail, pass under it and return through the sleeper on the 
other side of the rail. At the end of this hall is an ex- 
traordinary arrangemeat designed by Monsieur Fortin 
Herrman for working steep inclines. The engine is pro- 
vided with six fect in the shape of round discs which 
are worked by means of cranks so that it literally walks 
up the inclines of rin 4. The tracks are neatly and 
smoothly finished in Portland cement, but how the 
arrangement will work on sleepers and ballast it will 
perhaps be well not to hazard an opinion, The ex- 
pense of getting up the arrangement in the Exhibition 
alone must have been considerable, and it is painfully 
apparent that it is so much money wasted, that is, unless 
an abstract view of the matter be taken and the good 
it may be as a warning to others taken into considera- 
tion. In pavillion No. 3 are many locomotives and 
carriages principally for narrow gauge railways. The 
Compagnie de Fives-Lilles exhibit an eight wheeled- 
six coupled engine constructed by them for the Per- 
nambuco Railway, Brazil, The leading wheels are on 
an axle which is free to swivel round a pvint some few 
feet back. otherwise the engine conforms to the usual 
French pattern with outside gliders and motion, and 
has arranged along the top of the boiler a sand box, a 
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dome, a large chimney of the American spark arresting 
type and an enormous lamp. 


ENGINEERING NEWS. 


Mr. Percivai Roberts, Jr,, read a very able paper on | 
Messrs, L. Corpet and | the “Strength of wrought iron in structures.” He cal- 


Ch, Bourdan exhibit a six coupled tank locomotive of | led attention to the great need for more accurate know- 
very average workmanship and likewise a small four | ledge in regard to the strength of wrought iron, and 


coupled engine for a 2-0’ gauge which can be called 
neither neat nor pretty. There are several other locomo- 


Co., and other makers, but the * guardians de la patx” 
have already uttered their monotonous cry of c’es¢ 
defendu, and as there is really little to be learnt and 
nothing worthy of imitation or description I will now 
say adieu to to the Paris Exhibition and to your readers. 


C. GRAHAM SMITH, 
———_- > os —_—— 


LIVERPOOL ENGINEERING SOCIETY. 





The ordinary fortnightly meeting of the Society was 
held on Wednesday evening, 22 Oct., at the Royal In- 
stitution, Colquitt street. 

The Hon, Secretary, W. W. W. Squire read a paper 
on Stone Masonry, The paper commenced with a de- 
scription of building stones and their characteristics, 
durability and strength. The result of some experi- 
ments on Red Sandstone from the neighborhood of 
Liverpool was given, which showed that this stonesre- 
quired a load of 2.5 tons per square inch to crush it. 

After describing the manner of building heavy masses 
of masonry and lighter ashlar work the author went on 
to the dressing of stone and the tools employed by 
stone-dressers and masons. Concluding his remarks 
with some references to the plant necessary for carrying 
out masonry structures, 

W. Bircu, Secretary. 
sdiladiactarsieiai tenth 


ENGINEERS’ CLUB OF PHILADELPHIA. 








At the last meeting of the Club, Professor Lewis M. 
Haupt, President, read a paper on “ The Scales of 
Maps and Drawings,” giving some simple rules for the 
removing of ambiguities at present existing. It is evi- 
dently incorrect to indicate the scale of a map as so 
many inches to the mile, or of a drawing, as so many feet 
to the inch, when the intention is a certain number of 
miles or feet to the inch of paper. The paper also referred 
to the great number of scales in use, and the great incon- 
venience caused thereby, urged the necessity for some 
measures which should reduce or overcome this defect, 
and closed by presenting two tables of map equivalents, 
showing the number of miles, kilometers, chains, poles, 
metres, yards and feet which are equal to one inch of 
map, for any scale, and reciprocally the number of 
square inches of map required to represent one or 
more units of the above denominations. 

Mr. I. W. Morris read a letter from C. F. Conrad, which 
gave the following interesting information in regard to 
the “ Butler Mine Fire Cut-off :” 

“ Before locating the line of the cut-off I learned of 
the first fire which they had in the same vein (14 
feet thick) in 1856-57, and after careful inquiry learned 
its position and made my location for the through cut 
to pass as near as possible through the centre of the 
“old fire.” This was done, hoping to find all combus- 
tible matter, coal “‘ gob” and carbonaceous slate burnt 
to ashes, in which case it would have saved many thou- 
sand yards of excavation, as it would have presented an 
impassable barrier to the progress of the present fire. 

This cut-off presented an opportunity rarely, if ever, 
equalled to learn truly and fully the work of a fire in a 
coal mine. It was found that the slate above and sur- 
rounding the coal, and all the “ gob” was burned either 
to ashes or into slag, while the pillars of coal were per- 
fectly sound and bright. About the middle of the 14- 
feet vein of coal is an 8-inch line of slate, and this was 
found burned to white ash, while the coal above and 
below were perfectly bright. When the fire reached the 
end of the workings it made no further progress, but, 
after burning the fallen rock to ashes or slag, it enter- 
‘ed the face of the coal two or three inches and then 
went out. 

Mr. Conrad concludes by saying that he is led to 
believe that solid coal cannot be burnt in place; that 
slate rock found in coal veins contains more gas than 
the coal; that fires in coal mines are fed and live on 
the “ gob ” (refuse slate etc.), and gases, and that “* gob” 
is an excellent reservoir for gas. Ventilation will car- 
ry off free gas, but the “gob” holds gas as a sponge 
does water. 





| criticised in a terse and interesting manner, some of the 
| testing machines and specifications of the present day. 

tives for various gauges constructed by Messrs. Cail & - 
| CIVIL ENGINEERS’ CLUB OF THE NORTH. 





- - Sidi ca 


WEST. 





The 87th regular meejing of the Club was held inthe 


| Club Rooms, 50 Dearborn street. on Wednesday the 
| 6th inst. There were present: S. S. Greeley, S, G. Art- 


ingstall, Fred. W. Clarke, L. P. Moorehouse, C.. W. 
Durham, W. S. McHarg, G. A. M. Liljencrantz, O. B. 
Green, Max Hiortsberg, E. S. Chesbrough, Richard 
Potts, and Geo. H. Frost, of Chicago; M. N. Forney, 
of New York City; A. Comstock, of Joliet, HL, and 
several visitors. In the absence of President Smith, Mr. 


Greeley was called tothe chair. After the approval of | 


the minutes of the last meeting, Zimri Enos, C. E., of 


Springheld llls. was elected a member of the Club: | 


Messrs. G. H. Nott, H. W. Parkhurst, B. B. Brayton 
and D. Adler, were proposed for Membership. The 
Secretary reported 111 Volumes donated to the Club 


| Library. 


Mr. Greeley, in submitting a Partial Report to the 
Committee on the Adoption of the Metric System, re- 
marked that the Committee were widely separated and 
not yet been able to agree on a Report. The Partial 
Report as offered by Mr. Greeley is published in this 
week’s ENGINEERING NEWS, as is also the paper by 
Mr. Soulerin with which the discussion of the subject 
was opened, and which was read by Mr. Greeley. 

The Secretary read a letter from Chas. Latimer of 
Cleveland opposing the adoption of the Metric System 
and enclosing also a letter in opposition by J. F. W 
Herschell of England. Two maps illustrative of the 
Metric System were presented by Mr. Frost to the Club 
and were ordered to be hung up in the public room of the 
the Athenzeum where “ they would do the most good.’ 
Mr. Greeley then illustrated the use of the Metric mea- 
sures of length in subdividing land in the Public Land 


States, with diagrams on the blackboard, after which a 


paper by R. J. McClure, C. E., of the C. B. & Q. R,R. 
was read and the subject freely discussed by nearly all 
the members present. 

A Committee consisting of Messrs. Chesbrough, Wil- 
liams and Hjortsberg were appointed by the Chair to 
prepare a memorial upon the late W. H. Clarke, C. E., 
after which the meeting adjourned. 


OuR QUERY Box. 


1. What is a good rule for the elevation of the outer 
rail on curves? 


Ans.—The best engines in England use the follow- 
ing: Guage in feet multiplied by square of velocity in 
miles per hour divided by radius in feet—this multi- 
plied by four-fifths will give the elevation in inches. The 
velocity should be an average one determed from both 
freight and passenger trains passing over that portion of 
the road. On the Atlantic & Great Western Railroad, 
(U.S). where considerable attention has been given to 
this subject, the rule is three-fourths of an inch eleva- 
tion for each degree of curvature. An average velocity 
of 35 miles per hour is assumed. 

2. How can I find the main pressure in a cylinder 
with cut-off at any part of stroke? 

Ans.—Multiply the initial pressure by the part of 
stroke with full steam, in inches, divided by length of 
stroke in inches. Multiply this result by 1 plus the 
hyperbolic logarithm of the length of stroke divided by 
part of stroke with full steam, both in inches. 

3. Am engaged upon a fine building, and wish to use 
only first rate bricks, how may I select them? 

Ans.—We quote from Rankine: ‘The following are 
characteristics of good bricks. To be regular in shape, 
with plane parallel surfaces and sharp right-angled 
edges; to give a clear ringing sound when struck; when 
broken, to show a compact uniform structure, hard and 
somewhat glassy, and free from air bubbles and cracks; 
not toabsorb more than about one-fifteenth of their 
weight of water. 

4° What discharge ought to be allowed for fire streams 
in computing the size of water pipes ? 

Ans.—Not less than 25 cubic feet per minute for 
each stream. True economy will not stint in this. 

5. Does “galvanizing” wrought iron weaken it? 

Ans.—We believe it must; though Mr. Kirkaldy at 
the close of his series of experiments says: ‘‘The 
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galvanizing or tinning of iron plates produces no sensi- 
| ble effects on plates of thickness experimented on.” The 
| results, however, may be different should the plates be 
extremely thin, ' 





|} ERRATA. Inansver ¢ to Query 3, in last issue of 
| ENGINEERING NEWS, the numbers 600 and 365 should 
be integral and uot decimal ones. The decimal point 
should be removed. 
Se ee es aie 
CORRESPONDENCE. 
MEADVILLE, Pa., Nov. 7/& 1878. 

| Epitror ENGINEERING News 

Sir: In your number for Aug. 29th was a plate for 
diameters of sewers, which I did not discover any 
reference to in the text; although there may have been 
an item that escaped myeye. [ would suggest that you 
publish the different formule there referred to; also 
any other accessible ones on the same subject, (Mr. 
Shedd I believe used a modified formula of his own for 
the Providence sewerage), as such a collection would be 
quite valuable. Reference to the books or reports from 
which the formule were taken would add to their value. 

F. 
[We published all there was in reference to the above 


diagrams. ‘There was no accompanying text and we 
are also uncertain as to whom the credit for them be- 
longs. We will be pleased to hear from the party who 


| sent the diagrams and to publish any formu’ ex- 


planatory. The diagrams not being dated are eligible 
for insertion in any part of the paper. Epiror.] 
aagecguamess —~<- 


THE SANITARY CONDITION OF THE CIN- 
CINNATI SEWERS.* 








The object for which the Sanitary Engineer labors is 
to aid in preventing the contamination of our air, food 
and drinking water by any substances which would tend 
to produce disease. This end can only be attained by 
maintaining the public cleanliness. 

Dr. Simon, the well-known English Health Officer, 
asserts that “uncleanliness must, without doubt, be 
reckoned as the deadliest of our present removable 
| causes of disease.” By way of example he adds; 
‘Present knowledge seems very positively to say that 
the degree and extent in which enteric fever shall re- 
main unexterminated * * will express the degree and 
extent in which sanitary administration shall have failed 
in rudimentary duties.” He also maintains that to 
*‘chemically disinfect (in the true sense of the word) the 
filth of any neglected district—to thoroughly destroy or 
} counteract itin muck-heaps and cesspovols, and ash- 
pits, and sewers, and drains, and where soaking into 
wells, and where exhaling into houses—cannot, I appre- 
hend, be proposed as physically possible.” Therefore 
he infers that “in order to the preventicn of filth 
diseases, the prevention of filth is indispensable.” 

To such degrees of uncleanliness as come under the 
purview of the Health authorities he applies the term 
“filth” —“using it distinctively in that sense which 
suggests subject matter for sewers and scavenging.” He 
further defines ‘‘filth” as “‘any putrescent refuse matter, 
solid and liquid, causing nuisance by its effluvia and 
soakage.” It is obvious that the entire removal and 
prevention of this “filth” cannot be effected by sewers 
alone, however perfect they may be in all their features. 
Cleanliness of habit in private life and public ad- 
ministration must combine to prevent as far as possible 
the formation of filth; and where it unavoidably 
accumulates, and cannot, or should not be removed by 
sewers, it should be disposed of by scavenging. For 
instance, the water supply of a city may be poisoned at 
its source, scores of miles from the corporate limits. 
The milk, meats, and vegetables, consumed by an urban 
population, may be rendered unwholesome where they 
are produced, and by causes having no connection with 
the city sewers. But sanitary records show that these 
baleful contaminations are mainly due to defects of 
either sewerage or scavenging, using both words in their 
broadest sense. 

Sewering and scavenging being but different parts of 
the same general operation, should be discussed to- 
gether. ‘his is especially necessary, as the relative 
provinces of the two are frequently misunderstood, work 
often being thrown upon one which properly belongs to 
the other. 

In our age, the sanitary art has been but recently re- 
vived. Great strides of improvement have been made 
within the last generation ; but there is no reason to 
suppose that any modern city has attained such per- 
fection in this respect as was common to many different 
eras of ancient civilization. 

Col. Anderson then quoted from Baldwin Latham’s 
“Sanitary Engineering” on the sewerage and water 
supply of the most celebrated ancient cities. Then 
after stating that “in most modern cities the sewage is 
discharged into the nearest stream. to pollute the water 
supply and taint the air of the towns below,” he 
specifies the various plans that have been invented for 

rifying sewage by chemical treatment, mentions the 
Moule Earth Closet system of dry earth and Capt. 
Lieurnur’s pneumatic process of withdrawing it through 


*Froma Col. A. L. Anderson City Engineer, read 
before the Bic Whociaty of that city, Tuesday evening Oct. 
29. 
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subterranen pipes. Col. Anderson then continues : 

There only remains to be mentioned the vilest and 
most reprehensible of all systems—that of the common 
privy vault with permeable walls. The vault has power 
of contaminating not onJy the soil and air immediately 
adjacent to it, but, by saturating currents of water it 
may transmit its deadly properties to a distance scarcely 
credible. An outbreak of enteric fever occurred at 
Lausen, Switzerland, in 1871, which was traced to the 
contamination of a spring supplying the village. The 
source of this pollution was the Furler Brook, which 
drained a valley separated entirely from that of Lausen 
by a range of hills three hundred feet high. It was dis- 
covered that a subterranean connection existed between 
the two, for when salt was thrown into the brook the 
spring became briny. This brook was polluted by a 
cesspool contiguous to it, which received the discharges 
of a typhoid fever patient. thus causing, in all pro- 
bability, the disastrous epidemic in Lausen. 

Dr. Simon, in his report (No. 2, new series), sums 
the matter up in these startling words: “Of all the 
filth influences which prevail against human life in this 
country, privies of the accumulative sort operate un- 
doubtedly, to far the largest extent.” This opinion is 
sustained by the various reports of his subordinates, Drs. 
Home, Harries, Blaxall, Radcliffe, Buchanan, Ballard, 
Thorne and Hunter, and by the opinions of Dr. Parkes 
(Practical Hygiene), and of Dr. Geo, Wilson, of Edin- 
burgh, (Hand-book of Hygiene). 

Cincinnati is hopelessly committed, at least for many 
years to come, to the plan first wamed—that of dis- 
charging her sewage directly into theriver. All we can 
do for the present is to drink the sewage of the cities 
above us, sending our own as a contribution to the 
reservoirs of Madison and Louisville, trusting in the 
oxidizing power of the great stream. 

The sewerage of a town on this system comprises, 
according to the highest modern authorities, three dis- 
tinct operations, viz: 

First—The drainage of the surface. 

Second—The drainage of the sub-soil. 

Third—The removal of fecal and other liquid re- 
fuse. 

The object of the first operation is to prevent incon- 
venience to individuals and damage to property by storm 
water. Its sanitary eflect is to prevent the formation of 
stagnant ponds, and by rapidly carrying off the surface 
water, to aid the underdrains in removing the soil 
dampness of inhabited places. The works of Vitru- 
vius show that the ancients were fully informed of the 
importance of under-drainage as a sanitary precaution. 
He gives several striking instances of cities on the 
Gallic Marshes, whose sites were rendered salubrious by 
this means, [He even enjoins that the walks about thea- 
tres and other public buildings shall be thoroughly un- 
derdrained, so as to render them dry and warm. 

Porous solids have the well kuown property of con- 
densing gases within their interstwes. Thus wood char- 
coa) absui bs 98.5 per cent. of its entire volume of hydro- 
gen. Under-dramed soil possesses this power with re- 
gard to the atmosphere. It is thus converted intoa 
huge furnace, in which organic matter carried down by 
the water is oxidized or burnt up. But when the soil 
is water-logged the filth accumulates, and being shel- 
tered from the oxidizing effects of the air, it undergoes 
putrefactive change, throwing off noxious vapors. These 
enter the surrounding houses, not merely through the 
cellars, doors and windows, but are carried by the air 
in large quantities directly through the walls; the ex- 
periments of Pettenkoffler of Munich, and the observa- 
tions of Dr. Wilson proving that masonry plastered 
walls are freely permeable by the atmosphefe. This 
fact may in some measure account for the relation be- 
tween the dampness of svils and the prevalence of 
phthisis, announced by Dr. Bowditch, of Boston, and 
Dr. Buchanan, of the British Health Department. The 
latter records that after the drainage of several English 
cities the death rate per cent. from this disease was re- 
duced as follows: Salisbury 49, Ely 47, Rugby 43, 
Banbury 41, Leicester and Newport 32. 

In order to perform fully the third operation, sewers 
must possess the followmg qualifications, viz; They 
must be so constructed as to receive the waste products 
in an inoffensive manner, and to carry them su rapidly 
to the outlet as not to give time for putrefactive change 
to set in while they are in transitu.§ Their inner surface 
should be so smooth as to cause the least possible ad- 
hesion of viscous matter to their sides; and their text- 
ure so dense as to prevent their hquid contents from 
soaking into the surrounding soil. Its of the utmost 
importance that they should have ample ventilation, 
thereby diluting to the utmost their injurious gases, and 
reducing their internal air pressure to an equilibrium 
with that of the external atmospheres In afder to se- 
cure this ventilation it is only necessary to open the 
sewer freely to the air at frequent intervals, The best 
means of eflecting this is b) grated op.nings placed in 
the roadway. These openings should be more numer- 
ons near the upper parts of the system, where the pipes 
are small, for at these points the mecrease of pressure 
is greater—due to the sudden influx of sewage and to 
the higher temperature caused by the imtroduction of 
hot water from baths, wash-tubs, kitchens and manu- 
facturing establishments. For these reasons the press- 
ure is apt to be greatest immediately at the house con- 
nection, unless special means of relief are provided at 
this point. It is true that where the ventilation of the 
main sewers is properly provided for the pressure on 
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the house trap must always be slight, never sufficient to 
force a properly constructed trap, But traps may be- 
come defective from various causes, and it is desirable 
to devise a plan which will provide against those con- 
tingencies, to which all human workmanship is liable,so 
that our immunity from sewer gas shall be independent 
of the quality of plumbing work within our houses. 
| We may insure this, by so arranging the connection and 
the interior details, that the tendency of the gas shall 
| be away from the house, and into the stratum of air 
| above it. To show how certainly and easily this can 
be done, I have prepared for general circulation among 
the physicians, architects, builders and plumbers of the 
city, a sketch showing the outlines of a plan which is 
@ slight modification, and I believe an improvement, 
of that adopted in Croydon and other English cities. 

The following are its essential features: They are 
embraced under two heads, the external ventilation and 
internal plumbing. Just outside the house an effective 
trap is placed in the soil pipe. Between this trap and 
the sewer a ventilating pipe is attached and carried 
from thence above the ridge of the roof, and also higher 
than the windows of neighboring houses. This latter 
point is obviously essential, for if neglected many up- 
per rcoms might be filled with sewer gas from ventila- 
tors opening below them. The tops of these ventila- 
tors should be furnished with hoods or cows to in- 
crease the draft. The lightness of sewer gas is such, 
that having once attained this height, it could never de- 
scend to contaminate the air inhaled by human beings. 

The essential features of interior plumbing are as fol- 
lows: The upper or house section of the soil pipe enters 
the outside traps, below a grating, but above the water 
line, and is extended above the roof to a level a litvle 
below that of the main ventilating pipe. The effect of 
this arrangement is to cause air from the yard to enter 
the grating and ascend the svil pipe. The draft would 
be increased by placing the pipe in contact with a 
chimney flue, so as to raise its temperature This draft 
would prevent the stench of the trap from escaping into 
the yard, and the soil pipe itself would always be filled 
with fresh air. The water in the closet traps woulu 
therefore be in contact with air having scarcely a trace 
of sewer impurities, This is an imp rtant result, for 
where the air on one side of the trap contains much 
gaseous impurity, the trap water soon becomes satura- 
ted, and gives off by mere evaporation, appreciable 
quantities of impure gas, into the space beyond. Sew- 
er gas often escupes into houses from pipes which have 
become honey combed by ce rrosion ; but this thorough 
ventilation tends to lessen its corrosive effect. This 
fact is vouched for by Dr. Andrew Fergus, of Glasgow, 
who has also adduced evidence to show that the corro- 
sion itself is due to chi mical action of sewer air. 

A most important provision of this plan remains to 
be mentioned. It consists in dividing the waste pipes 
of a house into two distinct systems, one for emptying 
the water-closets, and the other for dischargmg the 
waste water trom the kitchen, washtubs, bath-, wash- 
basins, and the overflow of cisterns and tanks. The 
first has just been described ; the other discharges di- 
rectly into the open air or into the rain-water- pipe, 
which ends in the air over the trap yrating. No inter- 
ior traps are connected with the waste water system, as 
its complete isolation from the sewer renders these ap- 
pendages unnecessary. 

It is important, though not essential, that the kitchen 
sheuld discharge into a trap so constructed as to inter- 
cept the grease. Into this trap the rain and waste wa- 
ter should also discharge, a separate trap being provided 
for the water clusets. Field's self-acting flu-h tavk and 
grease trap is probably the simplest and best yet inven- 
ted. The retention of the grease is to prevent it from 
adhering to the bore of the soil pipe, This it often 
does to such an extent as to clog the pipe. The grease 
and adherent filth there undergo putrefactive change, 
rendering the soil pipes more fuul than any other parts 
of the sewers. 








SPECIFICATIONS. 
For LAYING GRANITE BLocCK PAVEMENT IN WASH. 
INGTON, D. C. 


1. The Granite Block Pavement will be laid on a 
foundation of gravel and sand, with filling of hot paving 
cement from cual tar, 

2. The stone blocks are to be of a durable and uni- 
form quality, measuring on the face not less than six 
(6) inches nor more than eight (5) inches in length, and 
not less than three (3) inches nor more than four and 
one-half (444) inches in width, and in depth not less 
than five and one-half (5%) inches nor more than six 
(6) inches ; all blocks in transvefse measurement at the 
base to be not more than one and one-half (114) inches 
less than on the face ; but no block on the base shall be 
of Jess width than three (3) inches, and all blocks must 
be inall respects equal to the specimen blocks sub- 
mitted with the contractor’s bid. 

3. The blocks will be carefully inspected after they 
are brought on the line of the work, and all blocks 
which in quality and dimensions do not conform strict- 
ly to these specifications will be rejected, and must be 
immeatatel, removed from the line of the work. 

4. Contractors will be required to furnish such 
laborers as may be necessary to the aid the Inspector 
in the examination and vulling of the blocks; and in 
case the contractors shall neglect or refuse so to do, 
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such laborers as, in the option of the Engineer Commis- 
sioner, may be necessary will be employed, and the ex. 
pense incurred will be deducted and paid out of any 
money then due or which thereafter may become due 
the contractors. The blocks may be of any syenite or 
granite equal in hardness to what is known as Quincy 
granite, but hard, basaltic stone, that will take a 
smooth polish under traffic, will not be used. 

5. All wood blocks, etc., necessary to be removed 
shall be taken up and removed immediately from the 
line of the work. The subsoil or other matter is then 
to be excavated and removed to the depth of twelve and 
one-half (1234) inches below the top line of the pro- 
posed new pavement, when fully rammed. Should 
there be any spongy material or vegetable matter in the 
bed thus prepared, all such material will be removed 
and the space filled with clean gravel or sand. Care 
must be taken in excavating to preserve the proper 
crown, which will be sensibly the same as at present 
where the street is paved with wood cr stone blocks. 
All holes and inequalities to be filled to a proper level 
with sand or gravel only, such filling to be well and 
faithfully compacted by rolling or ramming. 

6. Upon the foundation as above is to be laid a bed 
of fine bank gravel, to be approved by the Engineer 
Commissioner, four inches in depth when compressed, 
to be screened from all pebbles measuring more than 
one and one-half (14) inches in their largest dimen- 
sions, and to be thoroughly rolled and rammed. Upon 
this will be laid a bed of fne, sharp sand, thoroughly 
dry three (3) inches in thickness to serve as a bed for 
the blecks, which will be laid directly upon and em- 
bedded in it, with close joints. The stone blocks are to 
be laid at right angles with the line of the street, with 
such crown as the Engineer Com missioner may direct; 
exch course to be of blocks of an uniform width and 
depth, and so laid that all longitudinal joints shall be 
broken bya lap of at least two (2) inches. When thus 
laid, the blocks shall be immediately covered with clean 
fine. hot gravel in proper quantities, and raked until all 
the joints become filled therewith, and the blocks will 
then be carefully rammed to a firm. unyielding bed,with 
uniform surface, and with proper grade and crown 
There will then be poured into the joints, at a tem- 
perature of 300° Fahrenheit, paving cement of proper 
consistency, to be approved by the Engineer Com- 
missioner, to be obtained by the direct distillation of 
of cal tar, and to be the residuum therefrom. The 
cement required is ordinarily numbered between four 
and five at the manufactory. It will be poured into the 
joints of the pavement until the sand beneath and the 
gravel between the blocks will absorb no more and the 
joints are filled flush with the upper surtace of the pave- 
ment. Not less than five (5) gallons of paving cement 
to each square yard of pavement will be required; this 
quantity must be brought upon the ground, upon the 
line of the work, and whatever may remain after the 
completion of the work will be the property of the Dis- 
trict of Columbia, and will be hauled to the Sixth street 
Property Yard, at the expense of the contractors. 





SPECIFICATIONS. 


For Layinc MCADAM PAVEMENT, 


1. The road will be dressed to the proper grade and 
cross section, twelve inches below the surface of the 
street when finished. 

2. ‘The surface will be well compacted by rolling and 
ramming Any mud or soft or compressible material in 
the road bed will be removed, and the space filled with 
clean earth or gravel. 

3. Ov this bed the metal will be spread in an uniform 
layer of eight (8) inches. The whole will then be com- 
p.cted by roiling, and ramming in such places as the 
roller cannot reach. 

4. This base course of metal will be of broken stone ; 
of any hard and firm stone which may be approved by 
the Engineer Commissioner. This stone will be broken 
to pass through a ring three (3) inches in diameter by 
its longest dimensions, and screened from all dirt and 
particles levs than one-quarter of an inch wide. 

5. On this base course will be spread the top course 
of metal four (4) inches thick, made from hard and 
compact stone. Granite, trap, or equally hard stone, 
will be required for this top course, which will be broken 
to pass through a ring two (2) inches in diameter. 

6. The stone for this course will be screened, and 
entirely freed from dust ard the finer particles of stone. 
This top course will be well compacted by rolling. On 
this course will be spread the top dressing, obtained 
fiom the screening of the top course, in sufficient 
quantity to give half (14) an inch thickness after filling 
the surface void spaces of the top course. 


GENERAL CONDITIONS. 


1. All loss or damage arising out of the nature of the 
work to be done, or from any unforeseen or unusual 
obstructions or difficulties which may be encountered 
in the prosecution of the same, or from the action of the 
elements, will be sustained by the contractors, who will 
be required, without cost to the District, to replace all 
pavements, etc., displaced or injured by them, and to 
remove from the streets all surplus material, earth, rub- 
bish, etc., immediately after completion of the work. 

2. If, in the oj inion of the —. the work 
shall at any time be unnecessarily delayed or improper” 
ly performed the Commissioners reserve the right to 
suspend the contractors from performing said work, 
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and to place other parties upon the work to complete | 
it: and the additional cost and expense of the same, if | 
any, shall be charged to the contractors and their 
sureties, who will each and severally be held fully liable 
for such cost and expense. 

3. The contractors must be prepared to do any extra 
work that may be ordered by the Engineer Com- 
missioner, arising out of any modification in the plans or 
details that may appear necessary, and for this he will 
be paid at the contract rates for work of a similar 
character ; or if the extra work should be of a class for 
which no rate is fixed by the contract, a fair price will 
be paid, proportioned as nearly as possible to the con- 
tract rates; but no authority for extra work will be 
recognized except the written order of the Engineer 
Commissioner, 

4. Inspectors will be appointed, whose duty it shall 
be to point out to the contractors any neglect or disre- 
gard of the specifications of contracts, but the right of 
final acceptance or condemnation of the work will not 
be waived at any time during its progress. Contractors 
will be held responsible for the faithful execution of 
their contracts; and upon all questions concerning the 
execution of the work in accordance with the specifica- 
tions and the measurement thereof the decision of the 
Engineer Commissioner of the District of Columbia 
shall be final. Ordinarily, one inspector will be em- 

loyei by the District for each street under contract; 

ut if, on account of an apparent disregard of the 
specifications on the part of the contractor, additional 
inspectors should be required, they will be employed by 
the District at the rate of $4.00 per diem in such num- 
bers as in the opinion of the Engineer Commissioner may 
be necessary. and the cost of the same will be charged 
to the contractor, and the pay of all inspectors required 
after the time fixed by the contract for the completion 
of the work will also be charged to the contractor. 

5. Ali work must be completed within.....days after 
the date of the execution of the contract. 

6. Partial payments will be made from time to time. 
during the progress of the work, upon the certificate of 
the Engineer Commissioner, and the payment in full of 
the amount due will be made upon the certificate of the 
Engineer Commissioner that the work has been com- 
ee and properly executed. excepting the reservations 

ereinafter named. 

7. Good and sufficient bones to the United States in 
a penal sum equal to the estimated amount of the con- 
tract, with sureties to be approved by the Commissioners 
of the District of Columbia, will be required from al} 
contractors, guaranteeing that the terms of their con- 
tract wil] be strictly and faithfully performed to the 
satisfaction of and acceptance by said Commissioners ; 
and that the contractors will keep new pavements or 
other new works in repair for a term of five years from 
the date of the completion of their contracts; and ten 
percentum of the cost of all new works will be retained 
as an additional security and a guarantee fund to kee). 
the same in repair for said term, which said per centum 
will be invested in registered bonds of the United 
States or of the District of Columbia, and the interest 
thereon paid to said contractors. 

8. The contractors will punctually pay the workmen 
who shall be employed by them upon the work under 
their contract, in cash current, and not in what is de- 
nominated store pay or orders, and will, from time to 
time. and as often as may be required by the Com. 
missioners of the District of Columbia, furnish to paid 
Commissioners satisfac:ory evidence that all persons who 
have done work or furnished materials have been paid 
as herein required. And if such evidence in not fur- 
nished, such sum or sums as may be necessary for such 
payment will be retained by said Commissioners of the 
District of Columbia until such claims shall be fully 
satisfied. 
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CONSTITUTION OF THECIVIL ENGINEERS’ 
CLUB OF THE NORTHWEST. 


ADOPTED JUNE 14TH, 1869.—WITH SUBSEQUENT 
AMENDMENTS. 


NAME. 


I. This Society shall be called the Crvm 

ENGINEERS’ CLUB OE THE NORTHWEST. 
OBJECT. 

II. The object of the Club shall be the promo- 
tion of social intercourse and the interchange of 
knowledge among the members ; the raising of the 
standard, and the advancement of the interests, of 
the profession. 

: WHO MAY BE MEMBERS. 


III. Src. 1. Persons who are, or who may have 
been, engaged in the practice of Engineering or 
Surveying, and duates of any Engineering 
school, or of the Engineering department of any 
university, are eligible as members of this club. 

METHOD OF NOMINATION. 


Sec. 2. The President shall privately appoint a 
committee on membership, to consist of three mem- 
bers, who shall not be known as serving on the 
committee, and who shall be changed from time to 
time, at his discretion. 

The name of any to be proposed for mem- 
bership may be handed at any time to the Presi- 

















dent, and shall be by him transmitted to the com- 
mittee, who shall inform themselves as to the | 
qualifications of the candidate. If their opinion is 

favorable to his admission, they shall so report to 

the President, who shall present the application to | 
the club, with his statement that it is approved by | 
the committee on membership, after which it shall 

be voted upon as provided by Article IV of the con- 
stitution. 

If their opinion is adverse, no report shall be made, | 
and the application will be allowed to remain un- | 
known, except to the President, the committee, and | 
the applicant. 


METHOD OF ELECTION. 


IV. Sec. 1. Candidates shall be proposed at one 
meeting and balloted for at the next, and they must 
receive three quarters of the votes cast at the elec- 
tion. 

Sec. 2. Any person who has been proposed for 
membership shall be duly notified thereof, by | 
letter, according to form, enclosing an engagement | 
to abide by the laws and regulations of the ciub, if | 
elected; and his name shall not be balloted for un- 
til he shall have returned the engagement with his 
signature affixed. 





OFFICERS AND THEIR DUTIES. 


V. The officers of the club shall be a President, a 
Secretary, who shall also act as Treasurer, and an 
Executive Committee. 

VI. The President shall preside at elections, or 


whenever any business is to be transacted; in his | 
absence the chair shall be taken by the oldest mem- | 


ber present. 


VII. The Secretary shall keep the records, con- | 
duct the correspondence, and take charge of the | 
funds of the Club, of which he shall render an ac- | 


count at the annual meeting. 

VIII. The Executive Committee shall consist of 
the President and two other members, who shall 
provide a place for the meetings of the Club, and 
perform such other duties as may be devolved upon 
them. 

1X. Officers shall be elected annually, on the 
third Tuesday in June; at which time shall be held 
the regular meeting for June. 


FEES. 
X. Each member shalt pay as an initiation fee, 


ten dollars, and a yearly contribution, payable at 
the beginning of each year, of five dollars. 


the Secretary, upon the written order of the Ex- 
ecutive Committee. 
MEETINGS. 


evening of the first Tuesday in each month. 
to the meetings of the Club any Engineers, or other 


visiting the city. 
CONSTITUTIONAL AMENDMENTS. 


XIV. This Constitution may be amended, and 
any proposed amendment shall be submitted to the 


order to its adoption, it must receive three-fourths 
of the whole number of votes cast. 





Amendment made February 12th, 1872. 


eligible as members of the Club, may be admitted 
as associate members, after being proposed and 
elected in the manner provided for the admission 
of members. 

Ne fees, nor dues, nor papers, shall be required 
from associate members, and they shall have no 
vote. They may, however, take part in the discus- 
sions of the Club. : 

Associate members may become members by be- 


by the Constitution in Article IV. 





Amendments made December 9th, 1871. 


Associate members shall pay the same dues and 
fees that are assessed upon members, or that are 
provided for in Article X of the Constitution. 

If any member, ar associate member, shal! fail to 
pay his dues, fees or assessments provided for by 
the Constitution or leveid by the Club, after having 
been twice notified in writing by the Secretary that 
such payment is due, and shall allow the same to 


the second notice, his membership shall cease and 
his name be dropped from the roll of members. 


XI. The funds of the Club shall be expended by | 


XII. Regular meetings shall be held upon the | 

os ~ P janew. The Council will meet on Fridoy night to fix 
XIII. Members may and are expected to, invite | the day of the proposed vote and other preliminaries. 
strangers interested in Engineering, who may be | 
| The City Council of Warren, O., on Nov. 7, finally 


passed an ordinance on third reading, granting twenty 


Club in writing, at a reguiar meeting; it shall be | 
voted upon at the next regular meeting, when, in 


AssoctatE MemMBERS.—Persons engaged in En- | 
gineering, or in kindred pursuits, but who are not | 


ing proposed and elected in the manner provided | 


remain unpaid for three months after the date of 








Y “~s 
GENERAL INTELLIGENCE. 

Ga We solicit and are always pleased to publish im these 
CoOiumns any ttems of interest that may be furnished us. 








GAS AND WATER. 
The cause of the impurity of the water supply o 


| Brookline, Mass., is being investigated by a committee, 


New Haven, Ct., in its estimates has allowed $54, 000 
for street lighting for the ensuing year. The present 
price is $35 per lamp. 


At a meeting of the Newark, N. J., Board, Nov. 7th, 
it was decided to lay a new water main, The improve- 
ment will cost about $100,000. 


Plans and estimates for water works are being pre- 
pared by the city of Woodstock, Canada, for the infor- 
mation of the citizens who are to vote upon the ques- 
tion. 


The proposition to raise $100,000 by bonds of the 
city of Adrian, Mich.. for the purpose of building wa- 
ter works was defeated by a majority of 1072 out of 1376 
votes Cast.. 


The work cna considerable extension of the Col- 
umbus, O, tunnel, used to obtain water in connection 
with the city water works, has progressed almost to 
completion. 


Cardington, O., has granted to the Ohio Gas Light 
Company privilege to lay one mile of main pipe through 
the streets, for the purpose of testing their new process. 


Three hundred burners have been engaged in case the 


project is a success. 


At the meeting of the Board of Water-works, Coving- 
ton, Kv., the Engineer’s report showed the average daily 
consumption of coal to be 14§ bushels, and the total 
amount for the month 4,550 bushels. The daily aver- 
age of water pumped is set at 1,400,000 gallons. 


D. L. King, of the Akron Sewer Pipe Company says : 
* We have made and sold more pipe this fall by so per 
cent. than for the same time, since or before the panic,” 
which goes to show the value of liberal advertising. es- 
pecially in ENGINEER(NG NEws, the favorite journal 
of City Engineers, Buards of Public Works, Contractors, 
etc. 


The Allegheny Water Works Committee has at last 


| been breught to terms by the Contractor, E. R. Hugus, 


of the Atlas Works, and have reduced the bond t» the 
amount «f the contract and have returned to the Coun. 


| cil the re-olution requiring the contractor to pay $3 000 


for the old metal with an explanation which will doubt- 
less be toreduce the demand to agree with market rates 
of old metal. 


Ata meeting held at Frankfort, Ky.. November 6 


| the City Council decided to submit to the vote of the 
| people the question whether the city should provide new 


water-works, for, in the present bad condition of the 
works, any improvement means making them almost 


This water question is a very interesting one to Frank- 
fort, and has been much discussed. 


years franchise to the Warren Relief Water Works 
Company by a vote of 4 to 1, Two petitions were pre- 
sented, one against adoption, signed by 277 tax payers, 
representing at least four-fifths of the preperty of the 
city, and one in favor, signed by sixty-seven. Both 
| were accepted and filed. [he work will probably be 
soon commenced, unless stopped by an injunction, 
which is seriously taiked of. 


The fall in gas s'ocks during the past month has 
been severe in nearly all the cities of the country. The 
following table gives the prices bid on the dates named 
in Chicago: 

Highest 
Oct.2, Oct.2. Price, 
Chic. Gas Light & Coke Co,... 132 125 12 
| NEW YORK COMPANIES. 





SCNT cn tenn ap ckehosane us oy = 130 
PROC cc inwcvceteces sue 40 35 21st 
SEGROAGNT sds 66 Ke eee Fedcicce 165 145 315 
Metropolitan. .,.++...02e06 ++ 125 105 195 
BOUNUIE 6 6 bac Kas eceeciovees 73 65 115 
| Municipal ....-.....+- ee 80 of 
OOM BOWE ca xcckccntavnaees 75 75 120 

BROOKLYN COMPANIES. 
DIOGEIE 2 sek cacepusesccense 147 110 275 
CEE x 5 bad cas. trix neo deena 65 59 180 
POOON Bicac.cc acs: PP ntevens 20 15 130 
WMetrOpOtAG . 260. ccccccccse « §0 50 125 
WUE Gcke ak tatcasacesces on 57 750 
Williamsburg ...........+.. 80 80 190 
OTHER COMPANIES. 
Richmond Company, S, I..... to 60 150 
Jersey City..... cceccereeeee 150 140 2:0 
People’s Jersey City......2++-. 106 sé 135 
Baltimore, Md......... seek Tes 100 195* 
Washington, D.C............ 230 ia 250 
Citizen’s Newark......-+-,006- 110 


* Has sold within a few wecks at 135. 
+ This company passed its dividend in August, 
t Newcompany. Never paid a dividend. 
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ENGINEERING NEWS. 





LEAKAGE IN CANAL RENTS, ETC, 


latter road were formerly Chicago, Burlington & Quincy 


Cotumsus, O., November 8.—One of the leakages in | Men. the “symptoms” are decidedly favorable to a 


canal management by which a considerable loss in the | 
revenues was incurred under the old-time State man- 

agement was in the water-rent system. Lessees uf wa- 
ter on the basis of: 300 cubic feet a minute, managed to | 
get instead 1.000 feet a minute without additional cost | 
In order to stop the leakage the Board of Public Works | 
has decided to apply a gauge, and fix the rent by the| 
amount of water consumed, Mr. A. J. Spaulding has | 
been appointed Gauger, and assigned to the Ohio, Wal. | 
honding and Hocking Canals, and the Muskirgum Im- | 
provement. By the system of gauging the water, con- 

suincrs are now placed on a uniform level as to the} 
charyes, while the revenue of the State from this source 

is more than doubled. 


RAILROADS. 


The Canada Centra] Company have ordered fourteen 
new platform cars from the Coburg car factory. 


From 500 to Coo men are employed along the route 
of the Valley Railway on the track work, bridging, etc, 


The Baltimore & Ohio Railroad has just opened large 
and commodious stock yards in Baltimore, which are 
claimed to be first-class in every respect. 


Mr. J. Griffiths, formerly private secretary to Mr. J. 
F. Joy, and lately Cashier of the Michigan Central, has 
been made Cashier of the Detroit & Bay City. 


Mr. D. A. Waterman, for sume years past General | 
Accountant of the Michigan Central Railroad, has | 
accepted a similar position on the Detroit & Bay City 
Railroad. 


breaking out in that direction, 


The Grand Trunk Railway Company has recovered 
from an insurance company of Canada, which under- 
takes to guarantee employers against loss through em- 
ployes whose ‘‘honesty, diligence and faithfulness” it 
vouches for, a sum of $22,077 which a paymaster failed 
to account for, alleging that the money had been stolen 
out of his office while he was at lunch. 


So many railroads have been built in California, and 
they have advanced so far beyond the demands of busi- 
ness or the probability of any large profit, that the 
future construction must be slow. Out of 2,000 miles, at 
least 1,600 do not pay 6 per cent, on the cost. Long 
stretches have been built with the expectation that they 
would be unprofitable, one motive being to increase the 
= of there roads already built—San Francisco 

ta. 


W. C. Perkins, who has been appointed Assistant 
Superintendent of the Chicago, Burlington & Quincy, 
with headquarters at Burlington, was recently Master 
of Transportation, which office has been abolished. He 
will control the entire lowa Division of the road and 
branches, and also the Carthage Branch in Illinois. He 
has been connected with the road several years, and 
rapidly promoted for capability. R. J. Service, former- 
ly Principal of Ottumwa Public School, has been 
appointed his private secretary, a gentleman of fine 
literary and scientific ability. 


Work is rapidly nearing completion on the Pittsburg 
Southern Railroad. The grading has been finished 
betwern Mumitown and Washingion, and nothing re- 
mains but the erection of a few trestles which will 
be finished in a short time, not exceeding two weeks. 


Mr. J. D. Foster, formerly connected with tha Michi- | Track laying has been commenced at Finleyville, the 


gan Central Railroad in this city, has been appoirted 
Agent of the Erie & North Shore Fast-Freight Line at 
Milwaukee. 


Another new office has been created by the manage- 
mentof the Old Colony Railroad Company, that of 
superintendent and inspector of the Old Colony Steam- 
ship Company, and Mr. George Pierce of Chelsea, the 
builder of the steamers Nantasket and Nahant, has | 
been appointed. 


F. W. Kimball, Assistant Engineer of the Chicago, | 
Milwaukee & St. Paul, is now locating a route for the | 
extension of that road 260 miles west from Sheldon, | 
O'Brien County, Iuwa. It will cross the Missouri about 
sixty miles north of Yankton. Should the winter be} 
favorable work will continue on the road-bed. 


| 


It a current topic of talk in railroad circles that the 


present terminus of the road and also at Washington, 
the ultimate terminus and is being pushed with vigor at 
both places, It is expected that the track layers will 
meet at Wylands where the last rail is to be laid. Mr. 
Emile Low. the company’s Chief Engineer expects the 
cars to be running from Pittsburg to Washington by 
Dec: Ist. 





CONTRACTORS INTELLIGENCE. 


The contract for erecting the engine-huuse at No. 147 
Maxwell Street, Chicago, was awarded to Thomas E. 
Courtney for $7,200. 


The contract for painting the iron work of the sub- 
basement and first story of the City Hall, Chicago, was 
awarded to Henry J. Milligan, at $572.30. 


The Colorado Springs Gazette, of Nov. 1, in detail- 
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Sherman, and also of the manner in which Messrs. 
Russel and Alexander, the Contractors for the pipe lay. 
ing, are pushing forward their portion of the work, thus 
adding to their already excellent reputation as energetic 
and thorough Contractors. The Contractors for the 
Reservoir, Messrs. Whipple and Eaton, are also pushing 
their portion rapidly. 


The following were the prices bid for pavement work 
in Washington: There were twenty-six bidders, and 
the bids for asphalt pavements run from $1.75 to $2.24 
per square yard ; stone block pavements from $2.11 to 
$2.90 per square yard; McAdam from 69 cents to $1.95 
per square yard, and compressed asphalt block from 
$2.09 to $2.50 per square yard. The District Commis- 
sioners say that the era for the smashing and shivering 
of paving rings has dawned ; that they are getting a 
better quality of pavements now, and 50 per cent. 
cheaper than formerly. 


Messrs. Ray & Whitney are laying a new kind of 
pavement, known as the Williams Patent Composite, 
between the South Side street railway tracks on Clark 
strect, between Polk and Harrison in this city. This 
pavement contains stone, wood, and asphaltum, the 
stone being used in the form of concrete, and laid from 
two to four inches in thickness, according to the travel 
on the street. The blocks are three or four inches 
long, and from one to two inches thick, by which means 
it is claimed that the lumber is thoroughly seasoned 
and the seeds of dry rot wholly destroyed. The blocks 
are placed compactly together, being united by asphal- 
tum, so that new plank is virtually manufactured with 
the grain in a vertical position, which secures an increase 
in the wearing capacity. This plank when firmly bed- 
ded on the stone base, is not subjected to any yielding, 
except so much as is imparted by the wood itvelf, and 
that is just sufficient to prevent the abrasion which is 
inseparable from a rigid surface. In addition, a coating 
of genuine asphaltum is placed on the surface of the 
wood, which protects it from wear, holds a coating of 
gravel, shields the blocks from moisture, and thus pre- 
vents decay. It is claimed, in brief, that the pavement 
costs no more than any other kind, and that its wearing 
qualities are greatly superior to those of any other. 





MISCELLANECUS. 


A new chimney for the Central Pacific Mill in Law- 
rence, Mass., is 210 feet high. 


The State debt of Illinois now amounts to but $725,- 
ooo. Of this sum $225,000 is to be paid on the first of 
the year. The remainder of the debt will be paid dur- 
ing the next two years. Twenty years ago the State 
had a debt of about twelve millions, but under the rule 


Chicago, Burlington & Quincy are quietly negotiating | ing the progress of the Water Works Construction in | of Governor Bissell a systematic effort was begun to 
to extend their road to California by the Atchison, | that thriving little city, makes especial mention of the | wipe it out, and by 1880 the desired result will be at- 


Topeka & Santa Fe Road. 


METRIC SYSTEM, READ BEFORE THE CIVIL ENGINEERS’ 
CLUB OF THE NORTHWEST, NOVEMBER 6, 1878. 


Mr. PRESIDENT: 


The members of the Metric Committee of this Club have been so widely | 


scattered, almost from the time of their appointment, on March 7, 1876, that 


PARTIAL REPORT OF THE COMMITTEE ON ADOPTION OF THE 


As the managers of the | energy and efficiency of the City Civil Engineer, W. B. | tained. 





How, then, was it brought to the light of day? : 

By the wildest, most bloodthirsty, and most atheistical revolution of a 
whole nation that the world has ever seen. And, attempt te conceal it as 
they may, our present meek-looking, but most designing promoters for intro- 
ducing the French System among us, cannot wipe out from the page of his- 
tory that, simultaneously with the elevation of the metric system in Paris, 
| the French nation (as represented then) did for themselves formally abolish 
| Christianity, burn the Bible, declare God to be a non-existence, a mere 


a full meeting of the Club has not been practicable, and opportunities of | jpyention of the priests, and institute a worship of humanity or themselves, 


consultation among the individual members have been rare. 

For this and other reasons it has been thought best not to hasten our 
final report, but having laid the subject open to the Club by our partial 
report of May 2, 1876. with its accompanying documents, to await a better 
acquaintance with the merits of the system, the difficulties of its adoption, 
and the popular feeling with regard to it. Indeed we desire that the present 
meeting of the Club may be regarded and conducted rather as an enlarged 
meeting of the Metric Committee from which valuable materials and lead- 
ings may be gathered for a future report. With this view the Committee 
hopes for the fullest possible expression of opinion on both sides of this 
very important question. 

Mr. Piazzi Smith, in his book, “Our Inheritance in the Great Pyramid,” 
gives, perhaps, the most forcible expression of what we may perhaps, call 
the reverential argument, the “argumentum ad avos,” against the French 
system of weights and measures, cf which he speaks as follows, (pp. 217, 
218, Ed. of 1874): 

“Before the Flood, according to the Bible, there was no division of man- 
kind into nations; that was a divine appointment afterwards, together with 
the creation of their tongues, the appointment of their bounds, and, there are 
good reasons for believing, the assignment of their weights and measures. 
And if that was the case, a direct and intentional effort by men to subvert 
them now entirely, is not likely to succeed, however many scientists put 
their shoulders to the wheel. 

“But the French metrical system, in its acts and ambitions, is precisely 
such an attempt in these days to dethrone the primeval system of weights 
and measures amongst all nations, and make all mankind speak in future in 
that new and artificial metrological language invented only 80 years ago in 
Paris. And if there is sound reason for believing in the Divine appoint- 
ment of the ancient systems, this new antagonist to them ought to have been 
ushered in under some very contrary influence. 


under the title of the Goddess of Reason, while they also ceased to reckon 
time by the Christian era, trod on the Sabbath and its week of seven days, 
and began a new reckoning of time for human history in years of their then 
new French Republic, and in decades of days, so as conform in everything to 
their own decimal system, rather than to revelation.” 


Some master mind, somewhere between the time of Noah and Abraham, 
as Mr. Smith believes, consecrated the foot and the “ pyramid inch,” by 
their use in the construction of the Great Pyramid as a repository of the 
human science of that dim age, and of a part at least of divine revelation 
whence weights and measures were divinely distributed to certain people 
and tongues. It is, therefore, sacrilege and infidelity to discard these sacred 
standards. 

But we no longer live in the times of Abraham and the Patriarchs. Our 
modes of thought and expression, our habits of life, our opinions, dress, 
dwellings, tools, all are changed, and as we believe vastly improved. 

The man of the nineteenth century crowded into the limitations and 
resources of the great migration, must either die or “burst the machine.” 

We have dropped the ancient robes and skins for a more convenient, if 
possibly less picturesque, costume. 

We no longer present the sacrificial knife to the throat of our first born. 

Boaz and the gentle lady of Moab have been quite distanced in the 
harvest fields by McCormick’s self-binding reapers, and no harm done. 

We have shuffled off the patriarchal sandal; why need we, in the name 
of religion and reverence in the past, still halt upon the patriarchal foot? 

I utterly fail to see the obligation to retain in our later and better civili- 
zation more of the past than is entirely convenient and suitable to our altered 
conditions. , 

And I see no damaging connection between the suggestion by the Bishop 
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of Autun, in France, of a single and universal standard of measurement, and 
the vagaries and atrocities of the reign of terror, which occurred some years 
later. Even had this beneficent reform originated with Marat and Robes- 
pierre in the midst of their bloody excesses, I think we might still respect 
and adopt it, without overturning all Christian institutions, and cutting our 
neighbor's throat. 

Whatever may be Mr. Piazzi Smith’s credit and usefulness, as “ Scottish 
Astronomer Royal,” it seems to me that his tirade against the French system 
is wholly puerile and irrelevant, and that small weight will be given among 
thinking mien to the general argument in favor of a cumbersome and chaotic 
list of standards, on the ground that the Bible gave them, or that the fore- 
fathers used them. 

Samvue. 8S. GREELEY, 
Chairman of Metric Committee. 


MR. SOULERIN PRESENTED A PAPER AS FOLLOWS: 

That the metric system is the simplest of all known systems of weights 
and measures is undeniable — that its substitution for the numerous systems 
actually in use in the United States would be most beneficial to the country, 
must also be admitted by any fair minded person who has given the subject 
the consideration it deserves. 

Nevertheless reasons have heen adduced against the general adoption of 
the metric system here; we will review and endeavor to refute some of the 
most important of these which have come to our knowledge. We will, take 
up first the objections raised against the system itself. 

First. —1I.— The rejection by a few of the metre, on religious or on 
sentimental grounds, or because it is not some dimension of the human 
ferson, need not arrest our attention. 

II. —It has been urged against the metric system “that the division of 
the circle into 400 grades and their decimals, has proved a failure,” but with 
this the metric system has nothing te do, and we contend that the failure 
cannot be charged to the decimal system either. The exvression of the 
measure of an arc or angle is almost never submitted to any but the simplest 
of arithmetical operations, such as an addition or substraction, and occa- 
sionally a very simple multiplication or division; we do not multiply or 
divide angles amongst themselves; there is no occasion for finding any of 
their roots or powers; while we mostly employ their trigonometrical lines, 
of which we very seldom need more than the logarithms, and all this in 
calculations essentially based upon the decimal system. As it is easy to find 
the logarithm of a trigonometrical expression, whether the arc is expressed 
in degrees, minutes and seconds, or in any other subdivision of the circle, ! 
the superiority of the centcsimal division, which would besides disagree } 
with the division of the day into hours, minutes and seconds, has not been | 
so obvious for general use. In geological operations, on the contrary, when 
the angles are separated as in the operations for the new map of France, 
where in observations of the first order, three series of twenty repetitions 
each are measured for every angle, the grade subdivision has, at least in 
France, been and is yet, in use with uncontestable advantages. 

III. — It has been said also against the metric system that, 

“No purely decimal system ever can be used in common life.” 
(Trans. Am. 8. C. E., p. 370, vol. v), but the introduction of the metric 
system would in no wise prevent any one from using binary subdivisions 
as is done in France where, for instance, 144 kilogramme is used often, even 
in government transactions; 14 centimetre, 14 millimetre, 4 millimetre, etc., 
are used by engineers, etc., etc., and several units are adopted according to 
the trade or profession; thus the land surveyor measures in nectares, ares 
and centiares; the railway companies charge by the kilometre; the astrono- 
mers give the distance to the moon in myriametres; the geographer solves 
the superficies of a state in square myriametres; whilst the engineer may 
measure in metres and cubic metres, the grocer sells by the kilogramme, 
and the druggist by the gramme, in very much the same way as one uses 
here the dollar in bargains for iron by the ton, or the cent in bargains for 
iron by the pound. But all these units in the metric system are related 
amongst themselves, and to the unit of the system, by decimal relations, 
very simple, easy to remember, and of an incontestable advantage in calcu- 
lations; the simplicity of these relations is such, that they are never for- 
gotten, even by children of average intellect, when they have once learned 
them. The case is very different with our several miles, the cable, furlong, 
pole, chain, gallons, etc., etc., not having any simple connection either 
amongst themselves, or with the adopted unit, be it the foot or the yard; no 
mind not constantly exercised in all these measurements can escape being 
confused. 

IV.—It has been claimed that we have no need of another decimal 
system of weights and measures, for it has been said (Trans. Am. 8S. C. E., 
p. ——vol. v). 

“To all intent and purpose we have, at the present, in this country, as 
complete a decimal system as the metric system would give us, that is so far 
as we engineers are concerned. The foot and its decimals are invariably 
used by civil engineers, and the inch and its decimals are invariably used 


in our machine shops, the pound and its decimals is our common weight, 
etc., etc. 
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This might be true were not unforwnately the rule confirmed by too 
many exceptions; for instance, earthwork is estimated in cubic yards, much 
of the masonry in cords in one state, in perches in another; lime -is sold by 
the bushel of 80 Ibs. in Iowa, and of 70 Ibs. in Michigan; sand is measured 
by the load varying with the locality; timber is specified in inches for the 
section, in feet and inches for the length, and measured in board or some 
other measurement; many of the machine shops divide the inch into halves, 
quarters, etc., and some require a separate unit to be made of 832ds of an 
inch, thus compelling us to write 18-inch }§ in this way: 18 “3” and “,3,”; 
rolled iron bars usually vary by sixteenths, eighths or quarters of an inch; 
some tons contain 2,240 lbs.; cut stones for building are reckoned in feet, 
inches and binary subdivisions, quite an inconvenient notation for one who 
has to find the volume of said stones; land is divided in acres of 43,560 
square feet; railroad gradients are given in feet per mile; radii of curves in 
degrees; water works engines pump gallons of water of 7 and 48 to the 
cubic foot, ete., etc. 

V.—It is objected also (Trans. Am. 8. C. E., p. vol v), “that the 
metre is not exactly yz 55,/5555 Part of the quadrant of a great circle of the 
earth,” which, if it were, any geodesist would consider as almost miraculous; 
but we need not care, as the great circle is rather too long astandard for any 
practical reference. It is also objected “that the standard kilogramme is 
short ssy'575 Part of its theoretical weight,” but we think the approxima- 
tion quite sufficient, and doubt not that the scientist to whom it may, though 
very seldom, be of some consequence, will know how to allow for the differ- 
ence; the metric weights and measures kept in Paris, at the “ Conservatoire 
des Arts et Mé¢tiers,” can always be found for all purposes of comparison. 
(Trans. Am. 8. C. E., p. —— vol. v). If standard metres have, at any time, 
been sent to this country, which were so imperfect that out of many, not 
two agreed, (statement, which like all second-hand statements, must be re- 
ceived with due allowance), this was not the fault of the metric system, for 
whatever may be the unit adopted, errors in manufacturing will be unavoid- 
able, and the smaller the length, the greater will the consequences of the 
error be. 

VI.— Some cannot part with the inch, which, they say, (Trans. Am. 8. 
C. E., p. ——— vol. v), “is the only unit fit for use in our shops,” and which 
(another second-hand statement!) they claim “has become the standard 
throughout the whole civilized world, even in France, for all the nicer 
mechanical gauges and measures.” 

That this opinion is not entirely shared by everybody here is apparent, 
from the fact that several manufacturing establishments where excessive 
nicety is required, amongst others the Elgin and the Waltham Watch Manu- 
facturing Companies, have adopted the millimetre for their measurements; 
even one of the strongest opposers (Mr. Coleman Sellers) to the introduction 
of the metric system, had to admit the advantage of the millimetre for 
shorter dimensions; and we do not see why, for longer distances, the centi- 
metre also, would not do just as well, and even better than the inch. If 
requiring larger entire numbers, smaller and more natural denominators 
would give the fractional expression, 0.05, 0.10, 0.15, 0.20, etc.. would be 
as easy to remember as sixteenths and 32ds of the inch; while permitting of 
an approximation equal to ;}, partof an inch, always greater than re- 
quired in all cases where work is done from given lengths. Any one who 
doubts it can compare scales or graduated rules in use in our draughting 
rooms and machine shops. We have taken at random four triangular ruies, 
with 6 scales to each; all supposed to be one foot long; all stamped U. 8. 
Standard, and yet we find some foot lengths differing by as much as 
of an inch! 

VII.— To those who would prefer “to build a new system of weights 
and measures, with our foot as the base,” (Trans. Am. 8. C. E., p. ——vol.v), 
we venture to say that the foot system would not more easily ingraft itself 
into the people's habits, than a system entirely new and with different names. 
There would be also in the world two rational systems of weights and mea- 
sures; the one already adopted by numerous and prosperous nations which 
could not be induced to change it; the other not yet born; for all of which 
it is very likely the race would never belong to the foot system. 

Second.—But if the excellency of the metric system is pretty generally 
conceded, very grave doubts are entertained by some eminent persons as to 
the possibility of its introduction here. Insuperable difficulties are fore- 
seen, and very serious losses are anticipated. We think these fears greatly 
exaggerated, and arising probably from a false conception of the changes the 
new system would work in the country. 

I.—When a prominent official (Mr. Patterson, Supt. Coast Survey) says: 
“Tt is very certain that very few adults now living would ever become 
familiar with the units of the metric system, but would retain the habit of 
reverting to the fuot, the pound and our other units; mentally, at least, even 
after the law has disfranchised the old units,”— he has lost sight of the mil-~ 
lions of adults who have come to this country from lands where other mea- 
sures, weights and moneys are in use, and who all have learned, in an incredi- 
bly short time, the value of the money and the weights and measures they 
use now; the farmer having acquired a very positive notion of what is a cord 
of wood, or a bushel of wheat in the district he inhabits, and the mechanic 

having had no trouble whatever in learning the foot or inch and its subdi- 
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or trade requires. The money-lender who is offered one thousand tons of 
iron as security for a loan, may not have a very clear idea of what one ton 
is, but he will soon find out the value of it in his unit, the dollar, and become 
able to weigh in his manner the proffered security. Inthe usual commodities 
of life, the adoption of the metric system would not require great changes 
in the housekeepers mind, who would call one quart a litre, and a 1 kilo- 
gramme a good pound, and would be as near the truth as she is to-day, for it 
is very probable that she does not know that there are one gallon to measure 
milk, another gallon to measure oil, and still a third gallon for dry measure. 

It is not to be forgotten that the human mind, even cf an adult person, 
is capable of something much more difficult than arriving at speaking or 
hearing of kilogrammes without having to refer to the pound; for a large 
majority of the foreigners above alluded to, have learned the English lan- 
guage, and if their pronunciation has remained almost always defective, they 
have acquired the faculty of thinking in the language of their adopted 
country; but, of course, the process of ingrafting of the newly acquired 
language has been the quickest amongst those who had to use that Janguage 
the most. 

If this can take place for thousands of words and their derivation, how 
much easier would it not be be for the mind to acquire and retain a clear 
notion of a few units all connected by a single relation. 

Il.—When Professor Hilgard (in letter accompanying Secretary Sher- 
man's letter to Congress in 1878) objects “that the invoices from Great 
Britain are mainly stated in the customary units of this country, and in con- 
formity with the terms of the tariffs,” he is in disaccord with Chief Clerk of the 
Treasury, J. K. Upton, who says that “with these countries (Great Britain 
and British possessions) our present system is partly in harmony, but unfor- 
tunately the bulk of our trade with them is made up of articles measured 
by the bushel or gallon, neither of which standards correspond to any bushel 
or gallon of this country.” Thus the adoption of the metric system would 
not increase the labor of custom-house officials who, if they would have to 
convert into metric measures that small part in the English trade, which is 
in accordance with our actual tariff, would, in compensation, be spared the 
conversion of invoices from countries now using the metre. 

III.—The following does not seem to us well grounded either: “ Great 
inconvenience, continues Professor Hilgard, would arise from the want of 
familiarity with that system of the officers assessing duties. * * * The 
experience which gives an officer a check upon fraudulent invoices is fixed 
in his mind in such a form as ‘this quality of silk is worth so much per 
yard,’ ‘this tea is worth so much per ponnd,’ etc. The transposition into 
other terms of measure will break away entirely from his habits of thoughts, 
and his experience is practically lost.” 

Take, for instance, an invoice of silk from Lyons, France; it will be made 
in metres and in francs; now the assessor, if he wishes to know what the 
silk is charged by the yard, has to make the conversions from the bill of 
invoice, which he cannot do unless he is familiar with both the metre and 
the franc. The adoption of the metric system would obviously save him 
part of the calculation. If the fraud in any invoice is small, none but 
officials acquainted with the values and measures of goods at the place of 
exportation, will be able to discover it; but if it be considerable, any officer 


of ordinary competence will be able to detect it, whatever may be the system 
of weights and measures in use in this country. 

IV.—To the objection that much of our land being divided in mile sec- 
tions, great confusion might ensue from the introduction of the metric sys- 
tem, we may say that in reality the sections are as near 1600 metres square 
as one mile square; thus one section could as well be called 256 hectares, 
subdivided in 4 quarters, each of 64 hectares etc.: and as our twenty or 
twenty-five feet city lots are seldom what they are called, there would not 
be here either an increase of inconvenience. The records of the past transac- 
tions would not need to be altered, as the metrical equivalents of the foot, 
chain, acres, etc, thereto mentioned could be established by law, and would 
be perfectly known to surveyors, conveyancers, recorders, etc. 

V.—We have now reached a new sort of objections. ‘The immense 
plant of railway motive power in the United States,” writes Mr. Hilgard, “is 
all made to inches and decimals; at what time can a railway company afford 
to change the dimensions of the parts of the locomotive engine? At no time, 
it would answer, because the change would require to be simultaneous in 
the whole stock. It is true that the old dimensions might be adhered to, 
but called by metric names, putting 0.0254 to metres, or 25 to millimetres 
for one inch; but this al only be an evasion, not a solution of the prob- 
lem.” 

This seems to us a most extraordinary statement. Why a locomotive, well | 
proportioned in all its parts, and heretofore well adapted to its work, would 
cease to be so by the introduction of the metric system, we fail to under- 
stand. Why any locomotive built froni metre units should refuse to draw 
cars built from the inch unit, is more than we can imagine. But we believe 
that in this, as in many other cases, a solution has been sought to an only 
imaginary problem. 

VI.— Mr. Coleman Sellers said in a paper read in this city about four { 
years ago, before the Master Mechanic’s Association : 

“The cost involved in altering or making new, (for we dare not alter all) 
the taps, dies, reamers, mandrils, gauges and other guides for the workmen 
in an establishment fully equipped for say 250 machinists, foots up to $27,- 
000, more than $100 for each man employed. This does not contemplate 
any change in existing drawings; should we attempt to alter all the draw- 
ings, I cannot see how, in the same establishment the change could be made 
at a cost less than $150,000.” 


visions. Every one will soon become familiar with the unit his - 
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We do not doubt the accuracy of the above statement, although it ap- 
pears, owing perhaps to some peculiar circumstances not stated, somewhat in 
disaccord with another statement made in the summer of 1876, by the same 
engineer, when the amount for making the changes in the tools is estimated 
at $150,000 for a shop like the one of Messrs. Wm. Sellers & Co., employing 
600 hands, or $250 per man employed. But what is the use of making any 
alteration at all? Long iaimee ought to be avoided, if possible, but not 
at such cost. The metric system is not opposed to the use of convenient 
expressions, such as 14 or 4 of millimetre; instances of which are found 
everywhere in French description of works and other places; thus we read 
in the general specifications for the furnishing of steel springs for the 
Northern and the Paris, Lyons and Mediterranean Railway Companies, sizes 
given as 75 m. m. X 814 m.m. or by 944 m. m.; in description of locomotive 
boiler tubes required for locomotives of the Eastern Railway, the inside 
diameter is to be 49 m. m. and the thickness not to be less than 244 m.m., 
etc., and without requiring the replacement of any new roller for common 
bar iron, we could say with quite a sufficient approximation to the truth, 
19 m. m., 22m. m. and 2514 m. m. in place of % inch, % inchand1inch. Ifa 
greater approximation were required, we could get it by employing the 4 
of a millimetre, and, in the place of qe inch; 4 inch; pr inch; 4 inch; + 
inch; 3 inch; ae inch; 4 inch; zr inch; § inch; tt inch; } inch; 3 
inch; A inch; 15 inch; 1 inch; say 1} m.m.; 3} m.m.; 43m. m.; 64 m. 
m.; 8 m.m.; 9} m.m.; 11 m.m.; 123 m. m.; 14} m.m.; 153 m. m.; 174 
m.m.; 19 m.m.; 20$ m.m.; 224 m. m.; 233 m.m.; and 214 m.m.; which 
would be as easy to invoice as to write, and as near the true sizes of bars, 
which bars, as any one knows, cannot be utilized for any nice work without 
being first turned at the lathe. 

The above denominations would in no way hinder the designer of any 
work, who very seldom adopts a size not commonly found in the trade, of 
which he is always kept informed. The decimal would not either be of a 
nature to frighten an engineer, for he is not embarrassed to-day, because 
thicknesses of webs of I beams are given in the following fractions of our 
inch : 0.6464; 0.226; 0.852; 0.435, ete. (Carnegie Bros. & Co.’s Pocket 
Book, Edition 1876); thicknesses of sheet iron or diameters of wires are 
given in the Birmingham or the American Wire Gauges by such decimals of 
the inch as: 0.454; 0.4096; 0.3648; etc. 

When one orders one 2-inch wrought iron pipe, one gets a tube 2375 
in. in outer diameter, or 286% inner diameter. A pipe 4%, of an inch 
inner diameter is called an { inch pipe; but if you order a 2} inch extra 
strong pipe, you get a tube with an inside diameter of 234 inch only, whilst 
if you gointo the double extra sizes, you will receive a pipe only 1} inches 
inside diameter for what is nominally 24 inch. So that we can say with 


almost certainty, that in the United States, any machine shop worth the name 
of it, would undertake to manufacture at the same price per pound, any 
work whether marked in metric measures or in inch. Tables might at first 
be required to help a foreman who would soon learn how to transform all 
the measurements, and the machinist, who belongs, to a rather intelligent 
class, would rarely be mistaken and use the wrong gauge. 

VII.— The manufacturers of interchangeable machinery may use in 
their shops any standard of length they see fit; the workman will learn it as 
a partof his trade; the glove makers, the shoe manufacturers, or tbe hatter 
know well the meaning of Nos. 6, 7 or 8, or of any other denomination of 
sizes in their trade; few consumers care to know else than the designation of 
the size which will suit them. The gun maker ordering from the factory 
uses a name, and numbers or letters, or both numbers and letters; so does 
the watchmaker who often does not even know the number of cogs in the 
wheel he puts in a watch. 

Let us retain, if advantageous, older patterns, per inch measurement, 
wheels, names, etc., etc.; this would create no confusion, and no true friend 
of the introduction of the metric system demands costly as well as needless 
sacrifices. Even many scales would require little changes; the graduation of 
the beam could be retained, and would answer for kilogrammes, half kilo- 
grammes, etc., with larger weights; the scales only losing some of their 
nicety, unnecessary in most of them. As worn out rules and measures of 
all kinds need being replaced from time to time, the extra outlay would not 
be very onerous; divided amongst many it would be but slightly felt—while 
the change would be beneficial to all. 

If Germany has been approved for having adopted the metric system, so 
as to unify the weights and measures, which varied in the old States, how 
much more would the United States deserve commendation for replacing by 
a unique system our great diversity of weights and measures, which are the 
more pernicious that the interchange between States is the greater. Then 
the inexperienced buyer who has received 2,000 lbs. for a ton, would not 
to have to give 2,240 lbs. for what he thought to be a ton like the 
other one; it would be all over with the bushel of coke of 40 lbs. in Pitts- 
burgh and only 26 in St. Louis; with the bushel of Indiancorn of 56 Ibs. in 
Boston, 58 lbs. in New York, 52 Ibs. in California, or 55 in Arizona; or with 
the bushel of oats of 30 lbs. in Maine, 82 in New York, 33 in Ohio, 334g in 
Kentucky, 36 in Oregon, 35 in Montana, etc., etc. 

We think we will differ with many in saying that the introduction of the 
metric system would be very difficult unless laws were enacted and rigidly 
enforced after a reasonable length of time; but we do not see how unless 
there is unity of action, best brought about by wise and enforced laws, one 
dry goods house, for example, will dare sell by the metre, unless all other 
houses in the city sell in the same way; or a contractor presenting plans 
with metre measurements, might not justly fear to place himself at disad- 
vantage with his competitors giving foot or inch measurements. 

It has been suggested that engineers write on their —. and specifica- 
tions, dienes tats in the metric system and in the foot or other system 
actually in use, so as te familiarize people with the metric measures; but ex- 
periment shows that in such cases one is usually contented to read only the 
measurements expressed in the way he is familar with, and very little would 
be, we think, thus gained to the cause, in return for the trouble of the engi- 
neer. 

In conclusion we dare say that with a people like ours, with so much 
intercourse amongst themselves, the metric system voll be early learned; 


and its introduction would cause no great upheaval as feared by some; other 
nations have adopted it, and have had no cause of regret. 
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closed against us, would be discussed by earnest, intelli- 
gent commercial men. Instead, it was only an extra 
session of the lobby. 


CLEVELAND, Ohio, in the line of great public improve- 
ments, is assuming a most prominent position among 
American cities. Its extensive water works system is 
about completed, its great viaduct is soon to be opened 
to traffic with imposing ceremonies, and now the 
contractors are busily engaged on the immense break- 
water that has been ordered by Congress, and for which 
$100,000 was appropriated at its last session. F. B. 
Colton, of Philadelphia, was awarded the contract, at 
$56,127, and his associates are J.O. Evans, of Washing- 
ton, Ira G. Moore of N.Y. city and Jno C. Fogg of 
Philadelphia, the latter gentleman having the supervision 
of the work. Preliminary to the work on the break- 
water the Company have built a railroad of about a 
mile in length from the Hemlock Brook Quarries to 
the Canal, on which short length no less than four 
bridges had to be built ; a slip 3000 feet in length had 
also to be built to allow of at least five canal boats to 
be accommodated. The Cleveland Herald says:—“The 
first work to be done by the contractors is to lay a stone 
foundation fifty feet wide and five feet high im the lake 
bottom along the proposed line of the breakwater. 
Upon this foundation the cribs will be sunk. The cribs 
will each be fifty feet in length, and vary in width from 
eighteen to thirty feet (growing steadily wider as they 
goout from the shore); their height will depend upon 
the depth of water, as they will just reach to the surface, 
and the depth varies from fifteen to twenty-four feet 
above the foundation. The cribs are to be built of 
hemlock, from Pennsylvania, and will be sunk, full. of 
stone on to the foundation. 

To further strengthen the work the cribs will be rip- 
rapped on both sides with heavy stone, each of a ton 
or more weight, On top of the crib work will bea 
superstructure of Michigan white pine, five feet high, 
filled with small stone. 

Mr. Fogg expects to get through with the contract 
about next October. He thinks that unless larger ap- 
propriations are made for the work but few of the pres- 
ent generation will live to see its completion. Each 
appropriation should be, he believed, $300.000 or $400, 
000.” 


railroads and canals where they are really needed, and 
can be paid for by the people who want them; we wish 
to see the day when American built ships will do the 
entire carrying trade of this country, and also compete 
for that of England itself, even as our manufactured 
products, our grain and our cattle, are already largely 
supplying the British and other European markets; we 
want to see such of our rivers improved as the interests 
of the region which they traverse may really require. 
We also want to see our common roads improved; our 
wet prairies drained; our lowlands reclaimed; our cities 
and towns better paved, lighted, sewered and supplied 
with water; we are interested in promoting public im- 
provements wherever they are needed, and the people 
can pay for them. But we do not believe in a paternal 
goverminent, and we cannot see why Congress should be 
called on to subsidize a steamship line to Vera Cruz or 
Rio Janiero, any more than it should the Chicago Wa- 
ter Works or Sewerage System. We think that the 
trade and commerce of the country would be much 
more greatly benefited by improving our common 
country highways than by a direct line of steamers to 
Rio, and if Congress is called on to help the latter, it 
might better be asked to aid in the former. 

Alfred Holt, M. Inst. C. E. and one of the principal 
steamship owners of England, in his very valuable Pa- 
per recently read before the Institution of Civil Engi- 
neers, and published in full in the present volume of 
this journal thus discourses on the subject of subsidies : 


“Postal subsidies were originally granted in aid of 
lines of communication which it was supposed could 
not live, or at any rate be maintained with regularity, 
without. No doubt the ends aimed at were realized. 
Communication was opened at an earlier date, and 
maintained more regularly, than it would have been 
without; and some most imposing fleets have come into 
existence under the system. But to one who could see 
behind the scenes as a shipowner, and more especially if 
he was interested in mechanical progress as an engineer, 
there was a reverse to the picture. The lines thus 
created were huge monopolies; the Government money 
was used to crush competitors, and as a matter of fact, 
did much to postpone all outside improvement in steam 
carriage at sea. Also, every result was obtained by sim- 
ple money expenditure. Science, economy, contrivance, 
thrift, all went for nothing. The day of subsidies is 
nearly over; they have caused great waste, weakened 
the character of steamboat enterprise as a whole, and left 
those who received them with both fleets and habits un- 
fitted for the race of open competition. 

The system began about 1840, and some of the sub- 
sidies granted put an end to independent lines just com- 
ing into existence. Subsidies has thrown back the use 
of the screw propeller ten or fifteen years. The “Great 
Britain” was built in 1840, and though she was not per- 
fect, she afforded a very fair trial of the screw. After 
one or two more trials it would almost have attained its 
present perfection ; but simultaneously the system of 
subsidies was started—and it was the natural desire of al] 
the holders of subsidies to pursue the safe, and avoid 
experiments—and hence they clung to the paddle wheel, 
knowing exactly what it might be relied on to do, and 
that though an imperfect wasteful instrument, its per- 
formance was accurately calculable. Subsidised lines in 
those days of few steamers naturally formed public 
opinion, and the result was that between 1840 and 1855 
any one who used a screw ee in a vessel of im- 
portance was considered a hairbrained experimentalist, 
not to be trusted. Subsidies could also be shown to 
have delayed the use of iron vessels many years. Peo- 
ple would not have the boldness to differ from the 
great steamboat owners, who themselves would try 
nothing new, and hence fleets worth millions sterling 
were built, their designers and many of their owners 
well knowing that the vessels were not of the best de- 
scription. Amongst them he might mention such ves- 
selsas the ‘*Orinoco,” “Arabia,” “La Plata,” “ Para- 
na,” “Africa,” “Amazon,” ‘ Demerara,” “Asia.” ** Mag- 
dalena,” etc. The duty of the Government in this mat- 
ter was a narrow one. Imperia! necessities must over- 
ride private interests, but tenderly, and with steadfast 
aim to postal necessities only. There should be no side 
aim to cheapen freights or passenger fares. Wherever 
the Post Office authorities absolutely required to have 
letters carried, and there only so long as they could get 
them safely carried, it was their duty to do so without 


THE CHICAGO COMMERCIAL CONVENTION. 





After a grand flourish of trumpets through the news- 
papers, summoning the magnates of the land, from the 
President down, to a Commercial Convention to be 
held in Chicago on the 12th inst., there did assemble 
a small body of men who were conspicuously promi- 
nent for a couple of days by their insignificance in the 
commercial world, whatever they might be in the politi- 
cal, and who, instead of discussing the commercial in- 
terests of the country at large, at once turned their 
principal attention to hatching up schemes, by means of 
which to get “something for nothing” during the coming 
session of Congress. We read in our exchanges of 
delegates of prominent business men being appointed 
in various cities to attend the Convention, but strange 
to say the published list of those who did attend fails 
to give the names of any well-known manufacturers, 
merchants, or ship owners, or railroad officials, while 
those of Congressman, lobbyists, and loud mouthed 
political haranguers were sufficiently conspicuous to 
stamp the true character of the meeting in a very short 
time, 

After two days in session the Convention adjourned 
sine die, having adopted a platform with several ‘‘ Re- 
solved’s ” that it was the duty of the government to 
subsidise all the schemes which are supposed to “* aid 
the opening and improvement of such lines of trans- 
portation by land and water, as are of general and na- 
tional importance;” that the Texas Pacific R. R. should 
be granted the aid for which its energetic President has 
so long been clamoring; that subsidized lines of steamers 
to South America and Mexico should at once be estab- 
lished by the government, and that a canal should be 
built along the Atlantic coast by government assistance 
enabling shippers to avoid the dangers of Cape Hatteras. 

We have no doubt that business men throughout the 
country looked to this Convention with interest, in 
hopes that new encouragement would be given to our 
growing export trade, that some new ideas, if there 
are any, on the question of cheap transportation, would 
be given, and that the means of extending the trade 
and commerce of the country to fields now practically 


steamers which were often an instrument of oppres- 
sion and the stronghold of mechanical error. It had 
been said that he was inconsistent, because he had 
made an offer to convey the West India mails in 1874. 
It would be affectation on his part to say that he would 
not get a subsidy if he could, but the facts of this par- 
ticular offer were as follow. He had been engaged in 
the West India trade years before that time, and had 
felt that the presence of subsidised ships were a seri- 


Now, we are interested in promoting the building of 





regard to the establishment of a magnificent line of 


ous disadvantage to other vessels; he accordingly 
thought that though he had left it, he would endeavor 
to relieve the trade of that bane, and he believed that 
the only escape for Government was that the letters 
should be carried in vessels that conveyed neither pas- 
sengers nor cargo (the condition on which the offer was 
made), because then, the whole stream of commerce be- 
ing uninterfered with, other vessels would speedily estab- 
lish themselves into lines, and the Government at the 


end of his term need never have paid any subsidy what- 
ever.” 


We believe the American people are able to work out 
their own Commercial salvation if given a fair field, and 


no favors need be asked. There is no need for such 
Commercial (?) Conventions as we had here on the 


12th and nobody need regret that this one was a “fizzle.” 


ON THE ECONOMIC USE OF STEAM. 





Read at the meeting of the American Association for 
the Advancement of Science, Aug. 22, 1878. 





BY PROF. CHAS. A. SMITH, WASHINGTON UNIVERSITY, 
ST. LOUIS. 

In the use of heat converted into mechanical force by 
means of the steam-engine so many points arise and 
such complex problems are found that any paper with- 
in ordinary limits will of necessity he incomplete. 

In the ordinary precess of converting heat into 
mechanical work the following operations are always 
gone through with in order: 

ist. The development of heat from the fuel by the 
chemical action taking place in the process of combus- 
tion. 

2d. The transfer of the heat there developed to some 
fluid usually water, causing certain changes in the fluid. 

3d. The transfer of a portion of the fluid from the 
place where it receives heat to some place where by 
change of volume it can do work. 


4th. The change of volume of a portion of the heated 
fluid whereby the heat is converted into mechanical 
force. 

5th. The transfer of this mechanical force to certain 
contrivances or places where it may be used. 

6th. The means for using the force thus transferred. 

Now each of these six operations is in itse!f a great 
study, and each of them has absorbed the strong life 
work of many earnest men, and yet to the common 
mind a great confusion still exists concerning these 
widely distinct processes and it is oftentimes con- 
venient to look only at the results, as from the com- 
mercial standpoint; but I propose to briefly advert to 
some of them in order and to illustrate such points as 
may be brought up by examples gathered from various 
sources. 

1st. Combustion. The process of combustion is well- 
known to be due to the act of uniting carbon and 
hydrogen with oxygen; other substances as sulphur and 
phosphorus also develop heat when uniting with 
oxygen, but for our practical purposes carbon and 
hydrogen only need be considered, and in fact although 
hydrogen is a very important element in fuel, still we 
find that it is only a small part by weight of ordinary 
coal, which is,the fuel to which we shall limit ourselves 
in this discussion. 

The first question that arises is how much air must 
we supply to our fuel in order to produce complete 
combustion, as we must supply air to bring in the 
oxygen with it. The quantity of oxygen needed will of 
course vary with the composition of the coal, but if we 
say that for every 1 lb of coal we must supply 12 Ibs. of 
air we shall be pretty close to the truth; the volume of 
the air will of course depend upon its temperature. 

Now the quantity of heat which can be developed by 
the combustion of 1 lb carbon is sufficient to boil 15 
lbs, of water from and at the temperature of 212° Fah., 
if none of the heat were lost, but there are many reasons 
why we do not reach this result practically : 

1st. Variations in the quality of the pure coal as to 
its chemical constitution affecting thereby its calorific 
power. 

2d. Impurities found with and mixed in the coal 
affecting the actual quantity of pure coal in any given 
amount. 

3d. Imperfect or incomplete combustion which we will 
take up more carefully in what follows. 

4th, Losses of heat by radiation from the fire and 
furnace and metal of the boiler. 
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sth. The heat carried off in the stack and partly 
utilized to produce a draft. 

Variations in the quality of coal. 

From the results of analyses the evaporative power 
expressed in lbs of water from and at 212° F., which we 
will call E has average values for good fuel as follows: 


Kind of fuel E 
Charcoal from wood Dr 14 
“ o Peat y 12 
Coke Good } 14 
a Average {Dry 13.2 
- Inferior 12.3 
Codd RAIN is sien 5) odeccén Se Kcsee 15.7 
“Dry Bituminous 15.9 
oo o ae Ranges 14. 
“Caking “ 16. 
“ From 4 mines near St. Louis average. ..12 
EAGRUG. 0'0 06.9:6.060000 6 6005she6dese scene 12.1 
POE TG Sivedevocscccoevesazevecsevnsva 10. 
“ with 25 per cent water......cccces., 7.25 
Wood Dry owns cccccccccccecesesvvvcves 7-5 
Wood with 20 per cent of water.......... 5.8 
Mineral Oils about.........--++-- ++: 22.6 


Pure carbon completely burned C O,.... 15. 
= “ incompletely burned C O.... 4.5 
2d. Impurities in the coal being earthy matter form- 
ing ash and slags, also water which has to be evaporated 
in the furnace causing steam which passes off with the 


products of combustion and of course wastes heat in so 


doing. 
3d. Imperfect combustion. Some coal is usually lost 
with the ashes by falling through the grate bars, 


especially in some kinds of coal which split up in the 
fire. With certain kinds of soft coal this is prevented by 
wetting the small coal and thus holding it together till 


on the fire it swells and cakes by the heat. It is, how- 
ever, doubtful if this remedy isan economicalone. A 


far greater loss of heat is in the production of carbon 
monoxide by incomplete combustion and this can be 
best explained by a quotation) from Rankine’s Steam 


Engine page 270: 


“The burning of carbon is always complete at first, 

* that is to say 1 Ib of carbon combines with 234 lbs of 
“oxygen and makes 334 Ibs of carbonic acid, and al- 
“though the carbon is solid immediately before the 
“ combustion, it passes, during the combustion into the 
‘* gaseous state, and the carbonic acid is gaseous. This 
“ terminates the process when the layer of carbon is not 
** so thick, and the supply of air not so small, but that 
‘ oxygen in sufficient quantity can get direct access to 


“all the solid carbon, The quantity of heat produced 


“is 14500 thermal units per pound of carbon as already 


“stated. But in other cases part of the solid carbon is not 
‘supplied directly with oxygen, but is first heated and 


“then dissolved into the gaseous state, by the hot 


“carbonic acid gas from the other parts of the furnace. 
“The 3% Ibs of carbonic acid gas from 1 pound of 
“carbon are capable of dissolving an additional pound 
“ of carbon, making 434 lbs of carbonic oxtde gas, and 
*‘ the volume of this gas is double that of the carbonic 
“gas which produces it.” In this case the heat pro- 
duced, instead of being that due to the complete com- 


bustion of 1 Ib of carbon or 14500 thermal units, falls to 


the amount due to the imperfect combustion of 2 Ibs 
carbon or 24400 = 8800 thermal units, showing a 
loss of heat to the amount of 5700 thermal units, 
‘*which disappears in volatilizing the second pounds 
“carbon, Should the process stop here as it does in 
** furnaces ill supplied with air, the waste of fuel is very 
“great. But when the 434 lbs of carbonic oxide gas, 
**containing 2 pounds of carbon, is mixed with a 
‘*sufficient supply of fresh air, it burns with a blue 
“flame, combining with an additional 234 Ibs of oxygen 
‘“making 7% Ibs of carbonic acid gas, and giving 
“additional heat of double the amount due the com- 
“bination of 1% Ibs of carbonic oxide; that is to say 
10100 X 2 = 20200 

“to which being added the heat produced ‘by the im- 
“perfect combustion of 2 Ibs. of carbon or $800 there 
“is obtained the heat due the complete combustion of 2 
‘Ibs of carbon or 214500 =29000.” 
With coal which has little flame a thin fire with ex- 
actly the right draught has been found to give the best 
results, producing exactly the effects in the first part 
of the quotation, but in all soft coals there are found 
compounds of carbon and hydrogen known as hydro- 
carbons which must also pass into the gaseous condition 
before being burned. ‘If these hydro-carbons, such 
“‘as pitch, tar, naphtha, etc., are mixed on first issuing 
“from the coal with a large quantity of air these in- 
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“ flammable gases are completely burned with a trans- 
“ parent blue flame producing carbonic acid and steam, 
‘but if raised to a red heat before being mixed with air 
“enough they disengage carbon in fine powder, and the 
“higher the temperature, the more carbon they disen- 
“gage. If this disengaged carbon is cooled below the 
“temperature of ignition before coming into contact 
“with oxygen it constitutes, while floating in the gas, 
** smoke, and when deposited on solid bodies, soot. But 
“if this disengaged carbon is maintained at the tempera- 
“ture of ignition and supplied with oxygen sufficient 
“for its combustion it burns while floating in the in- 
“ flammable gas with a red, yellow or white, flame. The 
“flame from fuel is the larger the more slowly its com- 
“ bustion is effected,”—and with the colors of the flame 
given above as the combustion of smoke is less, or more 
complete. An example of this is found in the use of 
common illuminating gas burned with a Bunsen, or a 
common burner. The chilling of the gaseous hydro- 


coal by the heat developed, may take place in two ways 
either by coming into contact with a cold body, as the 
iron of the boiler, or by finding too much cold air in the 
furnace. To fully sustain the latter statement, only a 
little consideration need be given to some of the funda- 
mental principles of heat. It’ is well known, that ifa 
given amount of heat communicated to a body of cer- 
tain weight and given material, raises it a definite num- 
ber of degrees of temperature thereby, that if the same 
amount of heat be communicated to twice the weight 
of the same material, the temperature will only be raised 
one half the number of degrees. 

Now to apply this to combustion.:—One pound 
of carbon burned with 12 pounds of air, gives 
13 Ibs of gas at a temperature of 4580° Fah. above 
that originally, but it has been found that this rare- 
ly, if ever happens, and that to supply oxygen in 


Ibs. of gas at an elevation of temperature of 3215° Fah. 
to 25 Ibs. gas with anelevation of temperdture of 2440° 
according to circumstances, but if 48 Ibs. of air in place 
of 24 Ibs. per 1b. of coal be admitted, the resulting tem- 
ture would only be about 1250° Fah. for complete com- 
Lustion. With anthracite coal and coke such a lower- 
ing of the temperature of combustion is not attended 
with serious loss, but with bituminous and semi-bitu- 
minous coals, such a lowering of the temperature is al- 
ways attended with loss. 

To examine this more closely, suppose a coal with 
one half free carbon only, and the hydro-carbon is set 
free by the heat. If such coal were burned with 12 Ibs, 
of air per 1 lb. coal, the temperature of the gas before 
the hydro-carbon was ignited would be 2440° Fah., 


combustion. Now if we burn the coal with 24 Ibs. of 
air per Ib. of fuel, we only have, say, 1250° Fah., as the 
temperature of the smoky product, and it is a question 
if the smoke will burn, while with more air than this 
the smoke cannot possibly burn and a large part of the 
fuel is lost, while other evils are also incurred which 
will again be referred to. 

We find then one marked point of difference in the 
use of anthracite and soft coals. While the former 
burns completely with a thin fire, which admits plenty 
of air through it, anc the full quantity of heat is de- 
veloped, though the resulting temperature is not very 
high, the soft coal, on the contrary, absolutely requires, 
for perfect combustion a high temperature and plenty 
of room before coming in contact with the iron of the 
boiler, and that any deviation from these conditions 
produces smoke and great loss of heating power, and 
that, while with hard coal too great a draft only wastes 
a small quantity of heat in the stack, with soft coal too 
great a draft may be as bad, or perhaps even worse, in 
its results, than too little. 

With soft coal, the required high temperature over 
the fire may be produced by intercepting the radiant 
heat from the fire by a brick arch or dome which radi- 
ates back again to the fire, heating the products of com- 
bustion from both sides ; this was first introduced by 
C. Wye Williams, many years ago, and has been revived 
in many forms since. In some devices air is introduced 
at the “‘bridge” or at the edges of the dome or arch. 
The great trouble with such arrangements has always 
been in the lack of durability of the fire brick used in 
the arch or dome. In fact, the more refractory the ma- 


carbons which are driven off from the solid pieces of 


plenty to the hot carbon, surrounded by gas from 50 to 
100 per cent more air is used and the result is from 19 


and the hydro-carbon would burn and complete the 





terial the hotter the fire, and the destruction of the arch 
seems only a question of a comparatively short time. 

One of the satisfactory ways of attaining a high tem. 
pereture is by using so thick a fire that the passage of 
too great a quantity of air, though it may be prevented 
by the friction against the fuel, the thickness of fire de- 
pending of course on the size of the coal used, and being 
regulated so as not to “clink’’ too much. This ef. 
fectually raises the temperature of the fire, but we are 
asked, cannot thisalso be done by checking the draft 
by a damper or other means? and we reply that it can 
only be to a certain degree equivalent in its results to a 
thick fire, for with a thin fire and slow draft, many par- 
ticles of gas in their erratic movements, must pass down 
through the fire and into the ash pit, thus preventing 
the temperature from rising as high as it otherwise 
would, and partly checking the fire. 

There is, however, in ordinary cases, an unmis- 
takable gain by checking the draft. 

Certain experiments made at the St. Louis Lead and 
Oil Works by the author, and experience with the steamer 
James Howard, show where a marked improvement 
followed a reduction in draft. 

The views above expressed as to the desirability of 
using for soft coal as thick a fire as could be handled 
without clinking, which had been arrived at by us, met 
with a satisfactory confirmation from the practice at the 
Lawrence Water Works, where a thickness of 16" to 18° 
of Cumberland coal is used. Mr. E. D. Leavitt, Jr. stat- 
ed to the writer, that at the boilers connected with the 
pumping engines at the Calumet and Hecla mines, he 
was using, with an inferior coal, a thickness of fire 24". 
Experiments at Wigan, England, made under the direc- 
tion of Mr, Lavington E. Fletcher with fires of 6°, 9° 
and 12° gave results decidedly in favor of the thicker 
fires over the thinner (v. D, K. Clark’s Man. for 
Mech. Eng,, p. 773.) and at another trial at the same 
place thicknesses of 6°, 9°, 12” and 14° were used, and the 
greater the thickness the better the performance (ibid 
p- 781). Of the total heat of combustion perhaps 
with hard coal one half to six tenths is radiant heat, 
but with soft coals probably less, and at least half of the 
heat developed is in the gas produced. 

Experiments with a pyrometer are needed at each 
particular case in order to specify the particular method 
to be employed, but one can safely say that a great im- 
provement can be made in our western practice in this 
respect, and that the great secret in smoke burning is 
to carry a fire hot enough to burn the smoke without 
letting it fall below a red heat at any point, until after 
the combustion is completed. 

Losses of heat by radiation and conduction trom the 
furnace and ash-pit, to the air and to the ground are to 
be provided against by making the walls if, of brick, in 
two layers, with a closed air space between; by keep- 
the ash-pit doors closed as much as practicable; and by 
covering all radiating surfaces of metal with some good 
non-conducting material as thick felt faced on the inside 
with \{° asbestos or otherwise. The loss by radiation 
from an internally fired boiler in still air, when not cov- 
ered, is found to be from 10 to 20 per cent. of the heat 
generated; by careful protection, this may be reduced 
so that it will not exceed § per cent. in practice. 

The heat wasted in the chimney is not wholly lost, but 
is useful in producing a draft, and it may be that the 
proportions of the stack flues, furnace and work of the 
boiler are so adjusted that there is no waste in the or- 
dinary sense of the word, but this happy combination is 
rarely found and there is usually more or less real waste. 
Let us see just how this may happen. As we have al- 
ready stated, for every Ib. of coal burnt, from 18 to 24 
Ibs. of air are required, and with a chimney of given di- 
mensions there is a temperature for the hot gases which 
will just produce the required draft; but with any excess 
over this temperature more air than] required will be 
carried through the fire and hence a waste of hot gas at 
the chimney temperature.}This takes place with all kinds 
of fuel, but we have already seen that with soft coal too 
great draft is productive of much greater losses than 
this. 

The actual elevation of temperature of the hot gas in 
the stack, above the external air will depend upon the 
actual quantity of heat used and the capacity of the fur- 
nace and boiler. In some cas#s where the boilers and 
furnaces are large and the demand for steam compara- 
tively light, from 250° to 300° F. of elevation of temper- 
ature of the waste gas is found sufficient, while on the 
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other hand with crowded boilers 600° F. may be requir- | coal, we should only pay $3,000 per year for cqal and 


ed, 

As a general rule the temperature of the hot gas after 
leaving the boiler should never be so high as to melt 
lead, while it may be much lower. If the fires have to be 
forced to supply steam to such an extent that lead at 
the base of the stack be melted it indicates very clearly 
the need of more boiler capacity, but even then, if only 
24 Ibs. air 1 per cent. coal be used the heat used, in ob- 
taining a draft should only be about Hers” or about 
27 per cent. of that generated. 

Tocompute the temperature in a stack of given 
cross-section, height above the fire, length of flue, and 
burning a given amount of fuel, the following formulz 
is deduced from those given in Rankine’s Steam Engine 
p- 286 ef seg. 

Let A=Area of stack in sq. ft. cross-section. 

L=Length of flue and stack. 

d=Diameter of round stack or side of square stack 
internal. 

H=Height in feet of top of stack above fire. 

W=Weight of fuel burned in lbs. per second. 

Y.=493.° 

Y,=461-+temperature of gas in stack in °F. to be 
found. 

re 2461+ = 


vex , to be found. 


gu Te f= L Y; 
#(4)* (+4) 
inne + V7Y,?-—4c*2, 
2¢ 
Y,=r YY, 

The above is only an approximation, but may be useful 
in comparison with observed temperatures to see if the 
draft is too great or if the stack is not properly propor- 
tioned. 

The second process, namely, the transfer of the heat 
developed to some fluid causing certain changes in the 
fluid, will now be very briefly considered. As already 
stated, the fluid employed is usually water, but atmos- 
pheric air, ether and bisulphide of carbon, have been used 
with more or less success, generally less, when practic- 
ally considered, and there seems to be no immediate 
prospect of there being a commercial successor to our 
useful servant, steam. 

The water to be heated is confined in a closed vessel 
of iron or steel, furnished with suitable openings proper- 
ly controlled and exposed to the heat from the furnace ; 
the hot products of combustion are brought into con- 
tact with the external surface and the fluid into con- 
tact with the internal surface of the metal, and the heat 
is transferred from the hot gas of the furnace to the 
metal, through the metal and from the metal to the li- 
quid water in the boiler. Now these three different 
transfers of heat follow different laws, but the transfer 
across the metal takes place with a very small loss of 
temperature while the rate at which it enters and leaves 
the metal increases with the difference of temperature. 
The amount transferred also will depend upon the dif- 
ference of temperature and the rate of transfer, hence it 
depends on the square of the difference of temperature. 
Rankine gives for the number of thermal units per hour 


“ external air “ “ 





per sq. ft. of surface(2~— 7) page 262 where “a” 
a 


ranges fram 160 to 200. From this statement we can 
readily see that the amount of water per sq.ft. boiled near 
the fire may be much greater than farther from it. This 
has been found to be the case experimentally as was to 
be expected, but we see that if much greater quantities 
of water are boiled in one part of the boiler than in the 
other, it will be highly important that there ghould be 
no impediment to the motion of the water and that 
plenty of room be provided for the escape of steam and 
free circulation of water. 

In the construction of boilers there is only one point 
to which we will call attention, and that is the desira- 
bility of having them of ample capacity for their work 
without being crowded simply as a matter of cost per 
year. Let us suppose a case which is not very far from 
practice. A set of boilers costing $1,600 use $4.000 
worth of coal per year; but they are crowded so that 1 Jb. 
ot coal actually evaporates 6 lbs. of water, but by doub- 
ling the capacity of the boilers the ccst would not at the 
outset be increased more than $1,600, and if the relief is 


such that we can evaporate 8 Ibs. of water per 1 Ib. of 



















their pumps are 26 feet above low water with 2 suction 
pipes each 4 inches and nearly 300 feet length and 
through this they intend to pump 400,000 gallons daily, 
with a pair of 7 inches by 25 inches Piston pumps. The 
discharge pipes are 2 4’ pipes 700 feet long (10X12 
hours pumping). FRANK SCHEFOLD, 


the one thousand per year saved would justify a much 
greater outlay than that supposed. Such a saving could 
only be realized in the case of boilers of the best design, 
but is justified by the performance of certain locomotives. 

From the best experiments we find little difference in 
the performance of boilers when well designed, as to 
being internally or externally fired, as to flues or tubes, 
horizontally placed or upright, and we shall not at all 
enter into their constructivn, circulation, capacity, ex- 
tent of heating surface, simplicity of construction, facili- 
ty of inspection and repairs and durability are the most 
important points connected with them. With regard 
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At the recent Annual Meeting the following persons. 
were elected officers of the American Society of Civil 
Engineers for the year, beginning November, 6th, 1878. 
President—W. Milnor Roberts; Vice Presidents—Al- 
bert Fink, James B. Francis; Secretary—John Bogart; 
Treasurer—J. J. R. Croes; Directors—George S. Greene 
William H. Paine, C. Vandervoort Smith, Thomas C. 
Clarke, Theodore G. Ellis. Respectfully, 





to their use we will only say, that when compared to 
other machinery of similar value and importance, they 
are treated to an amount of care relatively less than be- 
stowed on the cargo of a slave ship by its officers. We 
know no piece of mechanism so hardly used both in 
construction and regular service, and trusted to such 


JOHN Bocart, Secretary. 
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MISSISSIPPI RIVER SURVEY. 





Field operations have been resumed on the survey of 







the Mississippi river below Memphis. The work is 
under the direction of Major C. B. Comstock, who has 
also charge of the survey of the great lakes. The field 
force consists of two triangulation parties under Lieut. 
Price and Asst. Eng., G. Y. Wisner; three topograph- 
ical parties under Asst. Engrs.. J. A. Ockerson, J. H. 
Darling, and John Eisenmann ; and one leveling party. 


careless and incompetent hands. The wonder in our 
minds is not at the number of boiler explosions, but at 
the immunity from them. 

We add a list of boiler trials with such particulars as 














have been gathered which will need no explanation. 
(To be continued.) 


























OuR QUERY Box. 


1. How much shorter is a 100 ft. Chesterman steel 
tape at o° Fahr. than at 60° Fahr? 


Ans, The expansion is .0006 ft. in 100 ft. for each 
increasing degree of temperature, Fahr. The tape will 
be shortened, then, under the above conditions, .036 
ft. An excellent approximate rule for allowance for ex- 
pansion by heat is given in ENGINEERING NEws Vol. 
III, page 253, as follows: Two thirds of the difference 
from the standard temperature is the number of thous- 
andths to allow for every 100 ft. as a measurement. 


2. What should be the minimum velocity in a 
sewer ? 


Ans, For the larger diameters not less than 2 ft., 
in sewers from I to 2 ft. in diameter a velocity of not 
less than 2% ft. per second should be obtained ; in sew- 
er less than 1 ft. in diameter obtain a velocity not less 
than 3 ft. 


3. How does the average wear of steel rails compare 
with that of iron ones? 


Ans, The different qualities of steel used for rails 
and its comparatively recent adoption, make all com- 
parisons uncertain. Some idea of the relative wear of 
iron and steel rails, when of good quality, may be 
gotten from the following, abridged from the Report of 
the Lehigh Valley Railroad Company for 1375: 

Two sets of new iron rails laid on Parkerton scales 
were removed, as worn out, after the passage of 2,268,- 
675 tons, and 1,524,870 tons respectively. Steel rails 
were then tried. At the date of the “ Report,” 24,293.- 
568 tons had passed over these, and (quoting) *‘ the rails 
are perfectly good at this time,” 


qc $-———— 


CORRESPONDENCE. 





ROWLOCK ARCHES. 


The field work is under the immediate supervision of 
Lieut. D. W. Lockwood. 


ae amin 
WESTERN BOUNDARY. 


The Commissioners on the rectification of the bound- 


ary between Ohio and Pennsylvania met at Conneaut, 
Ohio, last week, and commenced their work. A new 
line was established at the intersection of the boundary 
line and the southern shore of Lake Erie, and upon 
this the survey is to progress southward. All aberra- 
tions of the old line from the true meridian will be care- 
fully noticed and reported to the respective legislations 
of the two States for fina] action. Col. James Worrall, 
of Pennsylvania, is chairman of the commission and 
James Mackey, Esq., of Ohio, Secretary. 


——__.-<-o-—— 
SURVEY CONTROVERSY DECIDED. 





WASHINGTON, November 11.—The Commissioner of 


the General Land Office to-day decided the long pead- 
ing matter of the survey of San Francisco Pueblo lands, 
comprising the greater part of the area now covered in 
the city, and involving property interests to the amount 
of many million dollars. The nominal parties of the 
controversy are the city and State of California. The 
decision is in favor of the Shatton survey, which until a 
recent period has been universally accepted as correct, 
and the effect of this cecision, if confirmed by the Sec- 
retary of the interior, will be to leave all existing titles 
derived from the city as successor to the Pueblo undis- 
turbed, as well as those adjacent to the exterior bound- 
aries of Pueblo which received titles from the state. 





: inniciapilligane 
THE DIFFICULTY OF BUILDING A RAIL- 


WAY IN CHINA. 





Foreigners hold land in China by treaty stipulations, 


under title deeds, in both Chinese and English, regis- 
tered at a consulate; usually, but by no means neces- 
sarily, that of the nation to which the owner belongs. 
This title is in the nature of a perpetual lease. Could 
such a title be obtained for a strip of land embracing the 























old road, it seemed reasonable to assume that if there 
were interference with any construction thereupon, the 
tenure of every hong and other piece of real estate in 
Shanghai would be affected, and the railroad projectors 
would have the whole community at their back. Pur- 
chases were therefore cautiously begun and carried on, 
and registry obtained, not in the British or United 
States consulate, where attention would be attracted to 
it, but in a Continental bureau. Of course there were 
numerous and troublesome obstacles, such as are not un- 
known in Western lands, Farmers claimed many times 
the value of their holdings for small corners ; old women 
of horrible aspect, and mistresses of the choicest Chinese 


Brook yn, Wov. 10, 1878. 
Epitor ENGINEERING NEws. 

Sir: Ihave been expecting to see you call the atten- 
tion of our younger members of the profession, in such 
cases as the fall of the Brooklyn Bridge, and Forty-sec- 
ond street arches of brick masonry, to the correct law 
of their construction. No experienced engineer, except 
where a plan is entrusted to a subordinate, without ten- 
sion, will permit a row lock brick arch to be built, 
because it lacks, so decidedly, the support, obtained 
by header and, stretcher joints. In such arches, not 
only are close joints necessary, and first class mortar, 





but also courses, which will totally bind each other and 
from the time of the Spanish engineers of the Pacific 
Coast, to the present, special care has been exercised, by 
disciplined men to this end. At Panama to-day, there is 
a brick arch of 42 feet span, of which the rise, I think, 
does not exceed as many inches; on the N. Y. and Bay 
Ridge R. R., I have a semi-circular arch of 25 feet span, 
only 16 inches thick, under an avenue back-fill of over 
22 feet, the arch being about 150 feet long, and on a 
curve. Mason work.needs care, and nothing else. 
Yours respectfully, 
SAMUEL MCELRoy. 





New ALBANY, IND., Nov. 11, 1878. 
Editor ENctngerinc News: 

Sir; In your last number, Nov. 1st, you gave an ac- 
count of the Glassworks building their own Water 
Works, to supply themselves and woolen mills with 
cheaper water than the water works would furnish 


265 feet into two reservoirs, and offered them the same 
after having settled the rate for 3 cents per thousand 
gules. They have their new water works nearly done ; 


them. Now we have to pump water against a head of 


billingsgate, cursed the engineer and interpreter by 


their gods, and vowed that Confucius himself should not 
have an iota of their patrimony; and the d-funct na- 
tives gave the most trouble of all. It should be stated 
that in this favored land the rude forefathers of the 
hamlet who have departed this life are disposed of in 
sundry and promiscuous ways, according, apparently, to 
the means or caprice of their friends. me are in- 
terred ; others, packed in boxes, are desposited im the 
fields ; and others, again, placed in barrel-like earthen 
receptacles (happily described by a British officer as 
(* jars of potted ancestors, by Jove! you know).” 

When it came to disturbing these, opposition culmin- 
ated, as the ideas of buyers and sellers differed materially 
as to the market value of “ potted ancestors,” and a 
crisis soon came. ‘‘Ven zey ‘iss me,” says the poor 
French actor, “I donot mind ’im mooch; but ven it 
coom to ze or-an-ge-peel, c'est autre chose!” So when 
scolding old women were re-enforced by barharic hordes 
with uplifted hoes and shovels, the surveying party re- 
treated in good skirmishing order, and reported at head- 

uarters—A. A. Hayes, in Harper's Magasine for 

ecember . 
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CINCINNATI SCAVENGING.* 





No city can be healthy unless scavenging is rigor- 
ously enforced. Instead of committing nearly the whole 
solid refuse of the town to the sewers, in order to di- 
minish manual labor, exactly the opposite policy should 
be pursued. The service of the street-cleaning Depart- 
ment should be so arranged that all putrescible sub- 
stances should be kept separate from the inorganic mat- 
ter. The kitchen garbage should not be mixed with 
ashes, nor be thrown ont into the gutters and alleys to 
rot in the sun. 

It is very desirable that we should adopt the custom 
of burning our kitchen garbage on our own premises. 
It is not impracticable to dispose of at least a part of it 
in this way. One of our prominent citizens informs 
me that he has resorted to this expedient for several 
years, Instead of throwing potato — and similar 
refuse into slop barrels, they were kept in a dry place, 
and at night thrown into the kitchen fire, and there 
consnmed. If this example were generally imitated, 
the larger part of the city garbage would be reduced to 
harmless elements. 

What final disposition shall be made of the garbage 
is one of the most perplexing questions that can arise. 
As already stated, the oan solved the problem satisfac- 
torily by the use of fire. Except by following their ex- 
ample, I see no better plan than to fill the bottoms ot 
deep depressions with the refuse, taking care to thor- 
oughly and permanently underdrain the ground which 
receives it, and burying the deposit with at least twelve 
feet of pure earth. 

The cleaning of streets forms an important part of 
scavenging, but unless they are well paved it cannot be 
done effectively. Smoothness, cleanliness, noiseless- 
ness, and impermeability are the most desirable sani- 
tary qualities of streets. Smoothness promotes clean- 
liness, by facilitating the use of mechanical scrapers. 
Noiselessness must have a beneficial effect on many 
invalids, especially those with nervous disorders. If 
the paving is water-proof it protects the subsoil from 
pollution by the dung and urine of animals and 
it hastens the discharge of these substances into the 
sewers, 

Where the streets are covered with mud, and the sub- 
soil liable to soakage, they form an expanse of filth ca- 
pable of producing as much malarial gas as a marsh of 
equal extent. These suggestions point out the import. 
tant influence which the quality of the streets has upon 
the health of a city, and the relation which exists be- 
tween pavements, sewerage and scavenging. A pave- 
ment of genuine asphaltum combines the desirable quali- 
ties above mentioned to a greater degree than any yet 
devised. A recent improvement obviates all the objec. 
tions to the Parisian or monolithic form. The material 
is formed intd blocks under heavy pressure, thus secu- 
ing uniformity fn shape and density, and giving unpar- 
alleled facility for laying down or removing the pave- 
ment. A specimen is now being laid around Mr. Shil- 
lito’s store, and will soon speak for itself. 

Most of the means by which food, air and water may 
be polluted have been alluded to in the foregoing, and 
only a brief reference will be made to some of those not 
already mentioned. 

Food contamination is a subject that comes within 
the province of the Engineer only when the result can 
be traced to defective sewerage or scavenging. The 
British Health Reports instance several casas in which 
the milk furnished by certain dairies was infected by the 
contagion of typhoid fever, therefore causing an epidem- 
ic of disease among the dairyman’s customers. In all 
these cases the cause of the outbreak has been traced, 
beyond reasonable doubt, to the puisoning of the dairy- 
man’s well by the soaking from a contiguous privy or 
cesspool, which had received the discharges from a fever 
patient. In this connection I would suggest the exami- 
nation of the water supply of the dairies nestled in our 
valleys. I think it will not be difhcult to find several 
whose only source of supply is a spring or shallow well 
in the bottom of a nasty ravine. 

I have before had occasion to protest against air pol- 
lution by garbage fills within the corporation. The 
evil is such a glaring one that it wouid seem to be only 
necessary to give publicity tu the existence of the nui- 
sance to insure its abatement. The fact that such is 
not the case is striking evidence of the apathy of the 
people in these matters, and is another warning to 
would-be sanitary reformers of the tedious and painful 
labor that awaits them in this field. As an instance of 
how air poisoning may be occasivned by the clogging of 
sewers, Peal your attention toa paper lately read by 
Mr. Snively, Health Officer of Pittsburg, on an out- 
break of diptheria in that city last year; “Qut of 856 
cases and 366 deaths, 457 with 141 deaths occurred in 
a particular district of the city in which the sewerage 
was almost criminally defective ; ¢. ¢., there was insuf- 
ficient grade, inadequate diameter of the main at certain 

points, absence of traps at the street drops, private con- 
nection points, and main termini, while the manholes 
were tightly covered, and there was an utter lack of 
ventilation.” Slaughter-houses near the termini drained 
their offal and refuse through connections having no 
traps. During most of this period one main was choked 
for a distance exceeding 2,000 feet. 
The fact that emanations from sewer-laden streams 











*From a paper by Col. A. L. Anderson, City Engineer of 
Cincinnati, read before the Medical Society of that city Oct. ag. 
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are productive of malarial diseases along the banks in- 
dicates a source of air infection which I belieue has not 
heretofore been brought prominently hefore the public. 
Sir Henry de las Reche and Dr. Lyon Playfair, in the 
second report of the Health of Towns Commission, 
show strong presumptive evidence in favor of this sup- 
position. 

The introduction of contagia into water sometimes 
occurs in garret tanks when their untrapped overflow 
pipes connect directly with the soil pipe, which thus ad- 
mits sewer gas to the tank, vitiating the house supply. 
Rain water in cisterns is often rendered impure in the 
same manner. But a more frequent cause of its pollu- 
tion is the infiltration of soil water through the imper- 
fectly constructed walls of the cistern. Few cisterns are 
so well constructed as to be free from this defect. For 
this reason the British Rivers Pollution Commissioners, 
in their sixth report, classified cistern waters as “sus- 
picious,”” and they attribute the occurrence of many 
sporadic cases of enderic fever to its use. 

The contamination of the water supply pipes of 
houses by their direct connection with water closets 
has already been alluded to, but the practice can not be 
too strongly condemned, nor the warning too often re- 
peated. 

Having thus described the usual means that have 
been employed or devised for the removal] and preven- 
tion of filth, and having pointed out the sources from 
which filth diseases most commonly emanate, we are pre- 
pared toexamine the merits and defects of our own sys- 
tem. Asalready stated, we discharge our sewage with- 
out submitting it to any purifying process. We have, 
at least, the satisfaction of knowing that we accord to 
othere no worse treatment than we get ourselves, for 
the Ohio and its branches above us receive like contri- 
butions from at least 1,000,000 people. What effect 
this may have upon our drinking water I leave for the 
medical fraternity to determine. 

The materials and workmanship of the Cincinnati 
sewers are better than might have been expected, from 
the manner in which the system has gradually evolved 
itself, That part of the work especially which was done 
under the administration of the recent Sewer Commiss- 
ioners was generally executed of good materials. In 
some instances the small pipe sewers were of too soft a 
material, and were too thin, so that they have failed 
in several localities. An effort is being made under 
the administration of the Board of Public Works to 
raise the standard of excellence, as to design, material 
and workmanship, and generally todo the greatest 
amount of good with the least amount of money. 

Owing to the steep grades common in the city, 
the sewers are, with rare exception, self scouring. 
In some places where the grades are flat, they have 
been made too large, causing the sewage to collect, 
forming what are called, “sewers of deposit.” But 
this fault is much less common with us than with most 
American cities, ' 

The catch-basins constitute the most serious nuisan- 
ces in our streets. Their contents, instead of being car- 
ried in an hour or two into the river, are kept to putrefy 
for weeks under onr noses. Great stress is laid upon 
the necessity of putting a trap between the catch-basin 
and the sewer, whil2 the former is ten times nastier than 
the worst sewer. The only remedy is the abolition of 
the bowlder pavements. These are constantly under- 
going repair, and are therefore covered with mud and 
gravel. Rains carry down so mnch of this heavy mate- 
rial that it would choke the sewers, unless intercepted 
by the catch-basins, so that the latter are an insepara- 
ble accompaniment to bowlder pavements. 

The sewers are provided with a sufficient number 
of manholes, and if these were furnished with perforated 
covers the ventilation would be ample. This defect 
will doubtless be remedied as soon as sufficient funds are 
available. 

I regret to say that in the construction of our sewers 
no provision whatever was made for the underdrainage 
of the soil, and this important result can not now be at- 
tained without a much larger expenditure than would 
have been necessary in the first construction. 

Much of the damage from flood, water and the want 
of sewerage facilities is due to the incompleteness of the 
different districts. Even in the oldest parts of the city 
there is not a single district finished throughout. The 
newer portions, especially in hills, are destitute of pro- 
per drainage. The resulting condition of the ravines in 
some of the fairest suburbs is simply disgusting, and is 
a subject of serious apprehension. 

With rare exceptions our houses violate in their 
plumbing most of the requirements above enumerated. 
The only remedy for this is to place these details under 
the arbitrary contro] of the municipal authorities. I 
invite the co-operation especially of your profession in 
aiding to educate the people on this subject. 

The extent to which privy vaults are still used is a 
standing reproach to our community. It is especially 
objectionable on our steep hillsides, where the soakage 
may drain down into the cellars of the houses b-low, or 
poison the springs which many of the inhabitants of 
these localities still persist in using. 

The following startling fact has recently been brought 
to my attention: The outlet of the Eggleston avenue 
sewer is into an eddy, which extends to a point several 
hundred feet above the Waterworks. It is not sur- 
prising, therefore, that the discharge of the sewer has 
more than once been traced directly to the reservoir. 
This was especially noticable after the burning of 


Walsh, Brooks & Keloggs distillery, when the liquor 
ran into the sewer. The next morning every Cincin- 
natian had the privilege of taking whiskey in his water 
free of charge. An attempt was made to turn the eddy 
current by sinking boats above the mouth of the sewer, 
but it is doubtful whether it answered the intended pur. 


A false sense of security is fostered by the fact that 
no sewer enters the river above the Waterworks. This 
does not insure the purity of the water supply, for it is 
well known that the surface washings of the streets are 
as foul as the contents of the worst sewers. The only 
way of obtaining pure water is to take it frow a point 
above the Miami R iver. 

It is only too obvious that a radical reform is requir- 
ed in our scavenging. In my judgment, this can never 
be made until the sole administration of this department 
is placed in the hands of the Health Officer. Even 
then the success will not be complete unless the ap- 
pointment of this important official is made for life, and 
he is thus removed from the trammels of politics. 

I had intended to venture upon a discussion of the 
etiology of disease, only so far as its deductions might 
affect the operations of the engineer, referring to the ex- 
periments of Bastian, Pettenkoffer Pasteur and Tyndall 
for illustrutions. But two considerations have deferred 
me: First, the impropriety of a layman intruding into 
your hallowed precincts ; secondly, I realize that if we 
accept either of the three prominent theoeies of the ori- 
gin of zymotic disease, we are justified in the methods 
of practice now accepted by our profession. 

For instance, if malerial diseases are the results of 
poisoning from gases of a certain chemical composition, 
it is highly important to exclude those compounds from 
our bed-rooms. If zymotic disease is due to the pres- 
ence in our air or food of certain animal or vegetable 
germs (bacteria) found in putrescent matters, and_ if 
these germs are spontaneously generated in such matter, 
then the sewer is the place of all others in which they 
will germinate. If, on the other hand, these germs owe 
their existence to a descent from parent to offspring, as 
in the higher organizations, there are nevertheless ma- 
ny ways in which they can and do find their way into 
sewers. If they can be wafted from marshes into the 
atmosphere, they can be transported in the air of sew- 
ers. In either case the engineer is justified in diluting 
the sewer gas with pure air, and in excluding it from 
the interior of houses. 

In endeavoring to treat this subject comprehensively, 
I hope I have not carried the discussion beyond the lim- 
its contemplated by your society, but is difficult to 
touch upon topics of such vital interest to the commun- 
ty without being tempted te transgress in this regard. 


—_——(q>-___——_- 


ANNUAL MEETING OF THE AMERICAN SO- 
CIETY OF CIVIL ENGINEERS. 





The twenty-sixth annual meeting of this society was 
held Wednesday, November 7th. Vice President, W. 
Milnor Roberts in the chair. 

Over forty members were present during the session: 
among them were Charles H. Fisher, of Albany, 
Charles S. Maurice, of Athens, (Pa.) Joseph P. Davis 
E. D. Leavitt, Jr.,and Henry F. Walling, of Boston 
E. N. Kirk Talcott, of Chicago, Martin Coryell and 
Ashbel Welch of Lambertville, Joseph S. Smith of 
Philadelphia, William P. Shinn, of Pittsburgh, and 
Francis C. Lowthorp of Trenton, won-residents. 

The Annual Report of the Board of Direction and of 
the Treasurer were presented and accepted. 

A summary of members in arrears for dues, in total 
amount $5,260, showed that 2 were for 7 years, 11 for 6 
years, gfor § years, 8 for 4 years, 22 for 3 years, 19 for 2 
years, and 45 for 1 year,all in addition to dues for the 
coming year which are payable in advance. 

Ballots for officers of the Society, were canvassed and 
the following declared elected, W. Milnor Roberts of 
New York, President; Albert Fink of New York, and 
James B. Francis of Lowell, Vice Presidents: John 
Bogart of New York, Secretary and Librarian; J. 
James R. Croes of New York, Treasurer, and George 
S. Greene, William H. Paine, and C. Vandervoort 
Smith, of New York, Thomas C. Clarke, of Philadel- 
phia, and Theodore G. Ellis of Hartford, Directors; 
118 ballots were cast and the vote was practically 
unanimous. 

Report from Committees on Centennial Commission 
of the Society, on Quarters for the Society, on the So- 
ciety Exhibit at the Paris Exhibition, and on Tests of 
American Iron and Steel were read and briefly dis- 
cussed. Thereby it was announced that two valuable 
memoirs upon special engineering subjects, from sub- 
committees of the Centennial Commission, awaited 
publication from lack of funds: that one of the seven 
grand prizes of the Paris Exhibition had been awarded 
to the Society’s Exhibit, which soon would be under 
charge of Edward P. North, one of the committee, then 
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on his‘way across the sea; that by action of Congress 
at the last session, the United States Board to test Iron 
and Steel “ was legislated out of existence ;” and it was 
suggested that efforts be made to secure future quar- 
ters for the Society at reduced cost. 

Place and time of the next Annual Convention was 
considered : for place, the merits of St, Louis and Cleve— 
land were urged, and choice between them referred to 
the Society, to be determined by letter ballot; the time 
to be either May or June next, as fixed by the Board 
of Direction, with reference to the place selected. 

No Norman Medal paper was presented for award. 

The proposed codification and amendments to the 
Constitution and By-Laws of the Society were taken 
up ; the codification was accepted. 

After debate upon the several amendments, these 
were approved : 


no publication thereof shall be made. 

This was withdrawn : 

By-Laws, Section 24, Second Clause, (Relating to 
election of officers). 

The persons having the greatest number of votes for 
the respective offices shall be declared elected. In case 
of a tie the decision shall be by lot. 

And this was proposed: 

CONSTITUTION. 

ARTICLE IX.—The Secretary shall superintend the 
house of the Society, conduct the correspondence, edit 
the publications, issue all orders for supplies, and keep 
the books of account and records all under the instruc- 
tions of the Board of Direction and the Standing Com- 
mittees. 

Adoption of the amendments, thus approved or dis- 
approved, is to be submitted to vote of the members, by 
letter ballot, within sixty days after the annual meeting. 

It will be noticed that a majority present was opposed 
to any material change in the organic law, and par- 
ticularly to making the Secretary an officer of the 
Board of Direction and responsible to it, instead of the 
Society. 

The Committee at the last Annual Convention to 
examine into methods of election of officers by various 
associations and to report a By-Law embodying 
features adapted to the Society, presented a report and 
By-Law—consideration of which was deferred until the 
same was printed. 


The annual dinner of the Society was held in the 
evening, twenty-five members sat down at table; after 
the cloth was removed, the time was spent in response 
to toasts and in rare social and professional intercourse. 

os nib Ldillimmncaiadiirs 

INCLINATION AND CONVERGENCY OF 

THE MERIDIAN.* 





may suspend meetings of the Society in the months of 
July and August. 

A Convention of the Society for professional discus- 
sion and social intercourse shall be held annually at 
such place as the Society may determine, and be pre- 
sided over by a chairman selected from among members 
not officers of the Society. During the Convention, a 
regular meeting of the Society, to be presided over by 
the officers of the Society may be held for the transac- 
tion of business. 

On the evening of the first day of tbe Convention, 
there shall be held a meeting to which the public shall 
be invited, and at which the President of the Society 
shall deliver an address giving a summary of engineer- 
ing progress during the preceding year, 

SECTION 23.—Special committees to report npon en- 
gineering subjects shall be authorized only bya majori- 
ty of votes cast by the Society in the following manner: 
Any resolution proposing such a committee shall be re- 
ferred to the Board of Direction, which shall examine 
the same ard report to the Society a concise statement 
of the argument for and against the appointment of 
such committee, which statement shall be printed and 
issued to the Society with letter ballot; or, if the Board 
fails to report in one month, the letter ballot shall be 
issued without comment. 

These were disapproved :— 

ARTICLE V.— First Amendment .—The officers of 
the Society shall consist of a President, three Vice- 
Presidents, five Directors, a Secretary, a Treasurer and 
a Librarian, all of whom, except the Librarian, shall 
be members of at least five years standing. 

The President, Vice-Presidents and Directors shall 
constitute a Board of Direction, and shall be the 
Trustees of the Society under the provisions of chapter 
319 of the Laws of the State of New York, passed April 
12th, 1848. 

Second Amendment.—The officers of the Society 
shall bea President, three Vice Presidents, five Directors, 
a Secretary, a Treasurer, and a Librarian. The Presi- 
dent, Vice-Presidents and Directors shall be members 
of at least five years standing, and shall constitute a 
Board of Directors and be the Trustees of the Society, 
under the provisions of Chapter 319 of the Laws of the 
State of New York, passed April 12, 1878. 

Third Amendment.—So far as relates to the election 
of a Secretary. 

Hereafter the Secretary shall be appointed by the 
Board of Direction, and hold his office during its 
pleasure. This amendment shall take effect on its pass- 
age and its provisions shall apply to the Secretary 
elected in November next. 

ARTICLE VI., First Amendment.—The members of 
the Board of Direction shall be elected by the Society 
by written ballot at the Annual Meeting of the Society 
and shal] hold their offices until others are elected. 

Their term of office shall begin on the first of January 
succeeding the Annual Meeting, and shall continue one 
year, or until their successors are elected. 

Any vacancies occurring during the year shall be 
filled by the Board of Direction. 

The Secretary and Librarian and Treasurer shal] be 
appointed by the vote of not less than six members of 
the Board of Direction and shall hold office until re- 
moved by resignation or by a vote of not less than six 
members of the Board. 

The duties of the Secretary and Librarian may be 
united in the same person if the Board so direct. 

Second Amendment.—Strike out, “The duties of 
Secretary and Librarian may be united in the same per- 
son if the Board so direct,"’ and substitute, ‘The office 
of Librarian may be filled by an Associate, or Junior, 
or its luties may be united in the same person with 
those of the Secretary.” 

Third Amendment,—Strike out the same as above, 
and substitute, ‘‘The offices of Secretary and Librarian 
may be filled by an Associate or Junior, and the 
duties may be performed by one and the same person.” 

ARTICLE VII.—During the interval between the 
Annual Meeting and the first of January next ensuing, 
the President elect shall appoint a standing committee 
of three on Finance, and of three on Library, from mem- 
bers of the Board for the ensuing year. 

ARTICLE IX.—The Secretary shall superintend the 
house of the Society, conduct the correspondence, edit 
the publications, issue all orders for supplies, and keep 
the books of account and records all under the instruc- 
tions of the Board of Direction and the Standing Com- 
mittees. He shall receive such compensation for his 
services and such allowance for clerical aid as the Board 
of Direction may from time to time determine. 

ARTICLE X.—The Treasurer shall have charge of the 
funds of the Society, receive all monies and pay all bills 
which have been certified by the Secretary and 
approved by the Finance Committee. He shall give 
bonds in the sum of Five thousand dollars, for the 
faithful performance of his duties, which bonds shall be 
approved by the Board of Direction. He shall deposit 
the monies and invest the funds of the Society in its 
name and by and with the advice of the Board of Direc- 
































CONSTITUTION, 

ARTICLE X VII.—(Section 23. Existing By-Laws).— 
A Member shall be a Civil, Military, Mining or Me- 
chanical Engineer, who has been in active practice as 
such for seven years (or has graduated Civil Engineer 
and been in practice for five years), and has had re— 
sponsible charge of work as Chief, Resident, or Super- 
intending Engineer for at least one year; not asa 
skillful workman merely, but as one qualified to de- 
sign as well as to direct public work. 

An Associate shall be a manager of a railroad, canal 
or other public work; a geologist, chemist or mathe- 
matician ; a proprietor or manager of a mine or metal- 
lurgical works; an architect or a manufacturer, or one 
who, from his scientific acquirements or practical expe- 
rience, has attained eminence in his special pursuit, 
qualifying him to co-operate with engineers in the ad- 
vancement of professional knowledge; but shall not 
himself be practicing as an engineer. 

A Junior shall be one who has had actual practice in 
some of the branches of civil, military, mining or me- 
chanical engineering, for not less than two years; or if 
a graduate of a scientific or collegiate institution—for 
not less than one year. 

A person to be eligible to any class of membership 
must be not less than twenty-one years of age. 

ARTICLE XVIII.—{Section 24 and 25, Existing By- 
Laws.—Nominations and proposals for admission to 
the Society shall be endorsed by at least five Members, 
who certify that they personally know the nominee or 
candidate, and that he is worthy of acceptance. The 
proposal of Member, Associate or Junior shall contain 
a statement, over the candidate's signature, of his age, 
residence, the nature and term of his professional ser- 
vice, and that he will conform to the requirements of 
membership, if elected. Fellows shall not be required 
to present themselves as candidates ; those making the 
nomination shall state the ground therefor, and certify 
that the nominee will accept if elected 

A proposal for transfer from one class to a higher 
shall be made by at least five members, and shall state 
the age of the candidate, and the nature and term of his 
professional service since his admission to the Society. 
Such statement shall show a degree of qualification 
sufficient to render the proposed eligible to election in 
the class to which transfer isasked. Upon the approv- 
al of the Board of Direction, the candidate shall be 
ballotted for, as provided in the election of members ; 
and when the transfer is made, he shall be required to 
pay as an additional entrance fee the amount of the 
difference between the entrance fees of the two classes. 

ARTICLE XXIII.—Honorary members, not exceeding 
twenty in number in all, may be appointed by a unani- 
mous vote of the Board of Directicn and the Past 
Presidents of the Society. A person to be eligible as an 
Honorary Member shall be a gentleman of acknow- 
ledged eminence in some branch of engineering, Hon- 
orary members shall be subject to no fees or assessments 
and shall not be entitled to vote. 

ARTICLE XXXII.—Proposed amendments to this 
Constitution must be submitted in writing, signed by 
not less than five members on or before the last Wed- 
nesday in October, and then sent by letter to the sev- 
eral members of the Society, at least twenty-five days 
previous tothe Annual Meeting. Such amendments 
shall be in order for discussion at each Annual Meeting 
and shall be voted upon by letter ballot, the vote to be 
counted at a regular meeting in February. An affirma. 
tive vote of two-thirds of all ballots cast shall be neces- 
sary to secure the adoption of any amendment. 

ARTICLE.—(A new Article)—The Board of Direction 
may, tor sufficient cause, excuse from payment of annu- 
aldues any member distinguished in his professional 
career, and who from ill-health, advanced age, or other 
good reason assigned, is unable to pay such dues; and 
the Board may remit the whole or part of the assess- 
ment in arrears, or aecept in lieu thereot, desirable ad- 
ditions to the Library and Museum. 





















In projecting meridians and parallels with the “Solar 
Transit,” itis of the first importance that the surveyor 
be able to tell the inclination of the meridians on any 
latitude, for any distance of easting or westing, i. e. for 
any difference of longitude. 

As the problem is not treated in elementary works on 
surveying, perhaps the following investigation will not 
be unacceptable to the young student of public land 
surveying. 

In the following figure, let the two arcs AG and BG 
be two quadrants of two meridians, say 1° apart in lon- 
gitude. Then A B is the arcof 1° of longitude on the 
equator, 





















Let D bE be an arc of longitude on any parallel L of 
latitude. 

Also let E H and D H be tangents to these meri- 
dians, at the parallel L. Then D F = EF = cos. L. 
Also the angle DF E=AIB=1°; and the angle D 
H E is the inclination x° of the meridians. 

Then, the two triangles DEF, and DEH, bein 
isosceles, and on the same base D E, have their vertical 
angles inversely as their sides, and we have 
1°XE F=*° EH. But E F=cos. L, and E H=cot. L, 

hence 1°Xcos. L=x® cot. Lor 
x=cos. L+cot. L=sin. L....(a) 


























That is to say, 

The Inclination of the Meridians varies as the 
Sine of the Latitude. 

Since the Sine of the latitude is the inclination in de- 
cimals of a degree, of 1° of longitude on that latitude, 
if we multiply by 3600,” we shall have the inclination in 
seconds of arc. Then dividing this by the number of 
miles in 1° of longitude on that parallel, we shall have 
the inclination for 1 mile of longitude on that parallel. 

Thus, for Lat. 43°....... «log. Sin. .9.833783 
Multiply by 3600°.......... log. ....++3.556303 
Divide by 50™.66=1° long. ..log. a. c. .8.295318 
Inclination for 1 mile=48."46 log. -.... 1.635404 

In this manner was the second column of table IIT, 

computed. The other columns are divided trom this 























one. 
The Converging is derived from the Inclination, by 
multiplying the ste of the Inclination, by the Vorthing 


BY-LAWS. tion. All disbursements shall be made by checks | °° Southing of the Survey. Thus, say ‘or one mile, 

SECTION 1.—The regular meetings of the Society | signed by him. = = eee a — ++ 4.371068 
shall be held on the first Wednesday of each month| ARTICLE XIX.—Elections for active members shall = a wl : 

“ for professional improvement, and the encouragement | be by ballot, and the result shall be announced at the - Peeanee rss <vie “3 Ppw 


Converging for 1 mile=1.88 \'ks log. .. .274158 


* From the forthcoming “ Manual” of Messrs. Buff & Ber- 
ger’s new “ Solar T: ”” By H. C, Pearsons. 


of social intercourse among men of practical science,” 
at which papers should be read and subjects discussed 
relating to the theory and practice of ineering, and 
no other business transacted. The Board i 


next regular meeting held after twenty-five days have 
elapsed from the time of mailing the notification. Five 
or more ballots cast in the negative shall exclude. 

In case of the non-election of any person balloted for, 






of Direction 





+ The tables referred to in the above did not accompany the 
article. 
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Then multiply this convergency by the number of sq. 
miles in a township, and we Sass the total convergency 
for the township. In this manner was the column of 
*“ Convergencies ” for “ 36 miles, or one township,” com- 
uted. 

, The uses for this table are many. The second column 
shows the surveyor how much to deflect the “Range 
Lines,” (between the several sections of a township) 
from the meridian, in order to make the consecutive 
ranges of sections in a township parallel through the 
township, for the purpose of danteg the effects of 
“ convergency ” into the most westerly range of quarter 
sections of the township, agreeably to law. 

Thus, between 45° and 55° of latitude, the inclination 
for one mile, is practically 1’ for each mile of easting 
or westing. 

: Then, bearing in mind, that in the U.S. the surveys 
are regarded as projected from the E. and S. to the W. 
and N. the surveyor must project the first line between 
the ranges of sections 1’ fo the left of the meridian. 
The second range line must be 2’; the third 3’ to the 
left of the meridian, and so on to the fifth range line, 


_ which must be ¢’ to the left of the meridian. 


By this means the sixth, or westerly range of sections 
in every township, is affected by all the convergency of 
the township, as the law directs. The condition is not 
generally complied with, by U.S. oe Surveyors. 

The fourth column of the table shows this conver- 
gency. 

The fourth column is also usefu! in subdividing a block 
embraced between two “Guide Meridians,” and two 
“Standard Parallels ” into ranges of townships. Thus, 
in starting a meridian north from a standard parallel on 
lat. 43° for the western boundary of the first range of 
townships west of the guide meridian, and running 
north say 4 townships, the surveyor should “fall” 
to the right of the sixth mile post on the northern par- 
allel 467.7 Iks.=270.8 ks. The second range line 
should “ fall” to the right of the twelfth mile post 2x4 
67.7 lks.=541.6 lks. The fifth, 54 X67.7 Iks.=1,- 
354 lks. to the right of the thirtieth mile post—and the 





seventh, or westerly guide meridian, would fall to the 
right of the seventh township corner on the northern 
parallel 7 467.7 Iks.= 1805.6 links. That is to say, 
the north side of the block would be shorter than the 
south side, by nearly 19 chains. 

Again, the third column of this table shows the sur- 
a how much to deflect a line from the prime verti- 
cal, in order to make ita “chord” of the parallel. 

Bearing in mind that the angles at the base of an 
isosceles triangle, are each lessthan a right angle, by 
half the angle at the vertex, we have only to multiply 
the inclination for one mile on that latitude by Aalf the 
number of miles in the eastings or westings of the sur- 
vey. Thatistosay: The “chord” must be deflected 
{rom the prime vertical, towards the pole by an angle 
equal to half the inclination of the meridians passing 
through its extremities. 

(NoTE.—The above is not a verbatim copy, but 
merely an abstract of the subject matter of this article.) 

Ferryssurc, Nov. 6th., 1878. 


GENERAL INTELLIGENCE. 


Ge We solicit and are always pleased to fant in these 
columns any items of interest thai may be furnis. us. 
PERSONAL. 
Mr. Moses Lane. formerly engineer of Water Works 
of Milwaukee, Wis.,; has been elected to the County 
Surveyorship of Milwaukee County. 





GAS AND WATER. 
The stand pipe for the new Lancaster, O., water 
works is rapidly approaching completion, and the pipe 
has all been laid. 


Another proposition to furnish steam to N. Y. city 
and its inhabitants for heating, cooking, and other do- 
mestic purposes, was made last week to the Common 
Council. The system to be used is the invention of 
William E. Prall. Mr. Prall’s petition differs from Gen. 


Spinola’s in giving the name of his associates. The 
—— are William E. Prall, Edward L. Donnelly, 

illiam L. Foster, William H. Guion, Samuel g 
Woud, Jr.. Joseph Haight, William C. Dewey, Frank 
E. Trowbridge, Arthur F. Willmarth, George W., 
Hughes, Willi H. Webb, John S. Foster, H, H. 
Haight, and George N. Williams. The petition asks 
permission to lay under the streets and avenues of this 
city the pipes necessary to their purpose, and offers to 
give two bonds of $50,000 each as a guarantee for the 
replacement of the pavements, and a security against 
accidents that may occur through the use of the pipes. 
The petitioners also offer to furnish steam to the public 
buildings for forty per cent. less than the heating of 
those buildings now costs, and to pay for their franchise 
five per cent. of the company’s net profits. They are 
willing that the city shall appoint a man to superintend 
the heating of the city buildings at their expense and 
they agree to remove the snow from the streets, and to 
furnish the fire engine with steam for a reasonable 


price. 
The petition was referred to the Committee on Pub- 
lic Works, 


RAILROADS. 


The articles of association for the Union City & 
Portland Narrow-Gauge Railroad were filed with the 
Secretary of the State of Indiana last week. The new 
a has a capital stock of $100,000, in shares of 
$50. each. 


The Georgetown, Leadville & San Juan Railroad, 
with a capital stock of $5,000,000, divided into 50,000 
shares of $100 each to run between Georgetown and 
Leadville on the Southern boundary of Colorado, has 
been incorporated, with Jay Gould, Sidney Dillon, and 
Russel Sage of New York, Frederick Ames, of Boston, 
and W. A. H. Loveland, C. C. Welch, and E. L. Ber. 
thoud, of Colorado, incorporators. It is designed to 
continue this route into New Mexico and Arizona. 








PARTIAL REPORT OF THE COMMITTEE ON ADOPTION OF THE 
METRIC SYSTEM, READ BEFORE THE CIVIL ENGINEERS’ 
,CLUB OF THE NORTHWEST, NOVEMBER 6, 1878. 


Mr. Cuarves Latimer through the Secretary remarked : I regret that I am 
unable to be present at the discussion upon the Metric System, but I desire 
to express my decided objection to any legal change in our System of weights 
and measures to conform to the French System at present. The birth of 
their system was untimely and arbitrary, and we must scrutinize long and 
laboriously, earnestly and faithfully, before we adopt the French Metric Sys- 
tem. To-day, I verily believe, its strongest advocates are men who are en- 
tirely unaware of the inextricable confusion into which we would be plunged 
by such an act. The French System is the fruit, and I may say, the untime- 
ly fruit, of a Revolution, and before we adopt the system we should consult 
with our mother and go hand in hand with her, assisted by the wise counsels 
of her children, so that at least we may understandingly commit ourselves in 
recommending a policy which we might a little later be glad to retract, 

I submit a letter of one of England’s most distinguished children, Her- 
schel, upon the subject, which it would be well if all would read, and with 
that I must leave to another opportunity a further discussion of the subject. 

Mr. HerscueEv’s letter is as follows :— 


Sir :—“As Mr. Ewart’s Bill for the compulsory abolition of our whole 
system of British weights and measures, and the introduction in its place'of 
the French metrical system comes on for its second reading on the 13th 
proximo, I cannot help thinking that a brief statement of the comparative 
de facto claims on our British units and of the French on abstract scientific 
grounds may, by its insertion in your pages, tend to disabuse the minds of 
such, if any of our legislators who may lie under the impression (I believe 
a very common one among all classes) that our system is devoid of a natural 
or rational basis, and as such can advance no a@ priori claim to maintain its 

und. 

“ De facto, then, though not de jure, (i.e. by no legal definitions existing in 
the words of an act of parliament, but yet practically verified in our parliamen- 
tary standards of length, weight, and capacity as they now exist) our British 
units refer themselves as well and as naturally to the length of the earth's 
polar axis as do the French actually existing standards, to that of a quadrant 
of the meridian passing through Paris, and even in some respects better, 
while the former basis is in itself a preferable one. 

“To show this I shall assume as our British unit of length the imperial 
foot; of weight the imperial ounce; and of capacity the imperial half-pint; 
and shall oe to state how they stand related to certain prototypes, which 
I shall call the geometrical ounce, foot, and half-pint; and shall then insti- 
tute a similar comparison between the French legally authenticated metre, 
gramme and litre in common use with their (equally ideal, because nowhere 
really existing) prototypes supposed to be derived from the Paris meridian 
quadrant, distinguishing the former as the practical, the latter as the theo- 
retical, French units. 

“Conceive the length of the earth's axis as divided into five hundred mil- 
lion equal parts or geometrical inches. 

“Then we will define :—1. A geometrical foot as twelve such geometrical 
inches; 2 a geometrical half-pint, as the exect hundredth part of a geomet- 
rical cubic foot; and 3, a geometrical ounce as the weight of one exact thou- 
sandth — of a geometrical cubic foot of distilled water, the weighing be- 
ing performed, as our imperial system prescribes, in air of 62° Fahr., under 
a barometric pressure of 30 inches. 3 

“Jn like manner the theoretical kilogramme and litre of the French are 


decimally referred to their theoretical metres on their own peculiar conven- 
tions as to the mode of weighing. 

“This premised—(1) the imperial foot is to the geometrical in the exact 
proportion of 999 to 1,000 (nine hundred and ninety-nine to a thousand), a 
relation numerically so exact that it may be fairly considered as mathemat- 
ical; and 2 and 3, the imperial half-pint and ounce are, each ot them, to its 
geometrical prototype as 2,600 to 2,601. 

“Turn we now to the practical deviations from their theoretical ideals in 
the case of the French units. Here, again (1), the practical metre is shorter 
than its theororetical ideal. The proportion is that of 6,400 to 6,401. The 
approximation is, indeed, closer, but the point of real importance is the ex- 
treme numerical simplicity of the relation in our gase, more easily borne in 
mind, and more readily calculated on, in any proposed case. 2and3. Any 
error in the practical value of the metre entails a triple amount of aliquot 
error on the practical kilogramme and litre,so that in the cases of these units 
the proportion between their practical and theoretical values is not that of 
6,400 to 6,401, but of 2,133 to 2,134. Here, then, the greater degree of ap- 
proximation is in our favor; and it is to be observed that in our case this 
tripulation of error does not hold good, since, by a happy accident, our stan- 
dard pound has been fixed quite independently of our standard yard, and 
our gallon is defined as 10 lbs. of water.” 

I am, Sir, your obedient servant, 


J. F. W. HERSCHEL. 

Collingwood, April 30th, 1869. 

R. J. McCiureg, through the Secretary remarked: The Metric System, as 
applied to Chemistry and Physics, has been discussed by nearly all the 
scientific bodies in the world. Its merits have been weighed against national 
prejudices, and against the merits of familiar and long established systems. 
The debates have been conducted by as able and thoughtful a body of men 
as were ever called to pass upon any question; and the verdict of this very 
competent jury has been pronounced in favor of the Metric System. So far 
as chemists and physicists are concerned, no legislation is required to enforce 
its use. There is, however, an aspect in which the system of weights and 
measures has an interest for everybody. When we consider that the units 
of our system enter as factors into every argument involving quantity of any 
kind, we realize how important it is that these units should be as few as 
possible, and that they should be connected by relations as simple as possible. 
Our units of measurement, like all the other symbols of our language, are 
used primarily to assist the memory, or to serve as a means of communicating 
ideas. 

Ultimately they become a necessary part of the mechanism of thought. 
Let any one try to frame the simplest step in an argument without the men- 
tal use of words or symbols, and he will realize the utter helplessness of his 
mind when deprived of these, its building materials. 

Our present system of weights and measures is not much less absurd 
than would be a language with every word, every person, mood and tense of 
a verb expressed by an arbitrary symbol, having no resemblance in sound or 
appearance to the symbol expressing the root. The acquisition of such 
language would be difficult, and the mental strain in the process of reason- 
ing would be severe. Saddled with such a langu ‘the United States 


would drop from its position among civilized nations within half a century. 
The connection between the written symbols of a people and their intel- 
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lectual development is very marked. Poetry may exist, and rude laws may 
be framed in a community possessing little more than the germs of a lan- 
guage, but no nation without a logical and well constructed language has 
ever attained prominence in philosophic thought. By a change in the sym- 
bols, the mathematics of Laplace has been developed from the geometry, the 
picture mathematics of the Egyptians; and modern chemistry has been ren- 
dered possible through Lavoisier’s change in the symbolism of the alchemists. 

It might be urged that the intelligence of a people is the cause, and not 
in any way the effect, of improvement in the language; this may possibly be 
true, but it is certainly true that in Greece, in Italy, in England, in France, 
and in Germany, the germs of scientific thought appeared only after the 
language had attained its highest or its present development. 

This may seem to have but little bearing on the merits of the Metric 
System, but if we can show that improvement in the language or symbols 
of a people will straighten for them the paths to intellectual progress, we 
enable them at once to appreciate the advantage of the concise and simple 
Metric System as compared with our present cumbrous and complicated one. 
The arguments, moreover, which are used against innovations in the language 
or its notation are precisely those brought against the Metric System. 

Why, say our opponents, change a system which has been handed to us 
as a legacy from our fathers, and which has stood the test of centuries, when 
we can measure just as accurately, and record and reproduce our measure- 
ments just as easily in one system asin the other? 

Why, we might reply, abandon the Roman in favor of the Arabic nota- 
tion? The Roman numerals are venerable. Magnitudes or quantities can 
be expressed by them just as accurately as by the Arabic numerals, and 
every one is familiar with them. If our mathematical ambition is limited to 
knowing the time of day, or reading the inscriptions on a tombstone, nothing 
better need be desired, but if we pass to arithmetical calculations then we 
must abandon them. 

If the object of scientific research is simply to record experiments, and 
make tables of statistics, we want no change in our weights and measures; 
but if we wish to deduce laws from these experiments and statistics elabor- 
ate calculations will be required, and a change in our system of weights and 
measures becomes almost a necessity. 

Mr. GREELEY remarked: All engineers and surveyors know what pro- 
portion of their lives’is spent in using very complicated factors, as 1728; 43560; 
66; 27; and all the well-known factors for conversion into superficies and 
into solids. The French system has the advantage of some of the others. 

It seems to be understood that no two arcs of the earth’s surface are 
alike; therefore, that the ten millionth part of no two arcs would be alike. 
That does not seem to have the apne bearing on the matter. The metre, 
I take it, is just as well understood as anything in this world can be; the 
copies of it furnished to subscribing nations, are said to be very accurate, and 
are so easily reproduced that there is no danger of their all being lost; I 
don't think there could be any possible difficulty in always arriving at them. 

Mr. GREELEY, then gave a blackboard illustration of the method of 
applying the Metric System to the U. 8S. System of survey of public 
lands, and their division into sections. 

The simplest form of a section of land, and the one most nearly approxi- 
mating to our mile section would be the rectangle of 1600 metres for the 
scetion, or the equivalent of 5249.6 ft.; that divided into quarters would 
give 800 metres tor the quarter; that divided again would be 400: and that 
again into the sixty-fourths, which is the smallest division known to the 
government, would be 200 metres. The difference between the 1600 metres 
—5249, and the mile, 5280, is only about 31 feet and a fraction, which is 
considerably less than the allowed limit of error in our government surveys. 
If our sections were usually found to under-run instead of to over-run, the 

vernment section, the metrical division would be almost perfect; the mis- 
ortune is that the sections almost invariably over-run. I think of the average 
of some 16 or 17 samples which I quoted in a paper read some years ago, 
the lines running east and west were 5316 feet; those running north and 


PLAT SHOWING THE BINARY SUBDIVISION OF A METRIC SECTION OF LAND 
1600.m. 5249.6 ft. 


south usually over-run 80 to 40 feet, or the legal mile about 36 feet. The 
difference in the 1600 metre section would be a diminution of 31 feet. Now, 
if we take the smallest subdivision, the 200 metre division, and undertake to 
divide it on the present plan we should give streets, 20 metres in width, 
half streets, of course, 10, alleys 5, and lots 74¢ metres; our division then 
would be: 
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200 metres—that is, supposing there were no surplus—a ten metre half-street, 
lots 37144 metres; 2 alleys, 5 metres, a street 20 metres, a half street 10. We 
should have them 24 lots of 7 metres and a half each. 10 metres which is 
a half street, would be 32.8, which comes within a 2-100 or about 3 inches of 
83 feet; 20 metres would be 65.6, which is a very trifling difference from the 
present width of streets; the 5 metres would be 16.4 in depth, our alleys 
being now 16; we generally make lots now 124 or 125 feet; if there isa little 
surplus, we generally give 125, so that the dimensions of the lots come out 
almost exactly the same. 

Architects could easily adapt their plans to this system, and buyers and 
sellers could easily accomplish the understanding of it. 
























° 
wat 3 8. 1312.4 fe mT Gsp.a ft Now the question naturally comes up, how the use of the metric system 
é 8 BS would affect the present records. There is, so far as I see, only one difficulty 
$ é son a that can be urged. I think it would not be at all difficult to retain our 
; $ present system for records, and for everything except surveys made subse- 
¥ a m 5 quent to the adoption of the metric system. If I am rightfully informed, in 
5 our Spanish territories, we use the Spanish measurements; in Detroit and 





various places settled by the French, we use the French units of area—that 
is, in tracing down the old outlines—and when the time comes that the hectare 
or whatever has been used in Detroit, comes to be put into the modern sub- 
division, it is not more difficult to put them into feet and decimals, than it 
would be to take the government chains and links and do the same thing. 
We simply ascertain the dimensions by actual measurement, and have no 
difficulty about it. The fact is, in practical measurements, lots almost in- 
variably over-run; the lots in the original town of Chicago are 80 fect in 
width; did anyone ever find an actual 80 foot lot? No, they are 80 ft.3 inches, 
80 ft. 4 inches, or perhaps 81 feet. The 80 feet lots are divided into quarters; 
4-20 foot lots; so we do not get at present simple numbers without conversion 
and would not in that case. If conversion of the old numbers were desired 
as people became familiar, in 8 or 10 years, where purchasers desired a new 
conveyance, to have the metrical equivalents, it is a simple thing to make 
them; the change need not be at all forced; the compulsory use of the metre 
would not, I think, exclude the necessary use of the measurements given in 
our present records. 
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Mr. CLARKE inquired if the government had extended its township lines 
over its entire territory, or is there a certain part of it that is not yet 
surveyed? 

Mr. Gree_ey.—There are territories not yet surveyed, although the area 
is small. Only portions of Colorado are already subdivided; very large 
portions still remain. 

Mr. CLanke.—The government might have extended the meridians and 
township lines by astronomical observations, intending afterwards to fill in 
the subdivisions. Whatever the method adopted, United States lands are 
always sure of having the rectangular division in some form. 

Mr. Cuesproven.—The principal benefit of the metric system seems, to 
me, more to bring into accord and agreement the different nations of the 
earth. As a unit, I really do not think the metre has an advantage over the 
foot; but then, that is not the whole of the system. 

Mr. GreELEY.—You mean the metre, simply considered ? 

Mr. Cresprovuen.— As a unit alone, just the unit of the metre, it does 
not seem to me that it has much advantage; but the fact that by the metric 
system of measures, everything—measures of liquids, solids, weights and so 
on—are all measured from the metre; that, of course, simplifies the matter, 
and, as the chief civilized nations are adopting the metric system, there 
seems to be no hope of any other being adopted. 

Mr. Greevry.—Is not the derivative quality of the units a great advan- 
tage in the metric system ? 

Mr. CuEsprovGH.—I mean to say that that simplifies the matter. 

Mr. Green.—I saw some letters from the Secretary of the Treasury, the 
Post Master General.and others, in response to inquiries upon this subject, 
and as far as I observed they were against the metric system; this had some 
weight with me as they gave their reasons. I read several of them some 
time ago. I don’t remember what called them out, but think there was’a 
request from Congress. From the objections urged by these gentlemen I 
thought there must be something against the practical workings of the 
system. 

Mr. GREELEY.—It seems to me, from my recollection of it, that these 
reports were not adverse. Some speak of greater difficulties and a greater 
length of time required to bring about the change than others. I think the 
Pest-master General said he could introduce it within a few months, at a 
cost of $20,000 for the change. Mr. Upton reports quite favorably; Mr. 
Hilgard is half favorable, and one man is, I should say, pretty nearly adverse. 

Mr. GreEen.—I don’t remember the details at all, but all these going 
against it, would make it very difficult to get through Congress. 

Mr. GREELEY read an extract from letter of the Secretary of the Treasury, 
and continued: As I remember Mr. Upton’s letter, it is quite favorable; he 
goes into it at great length; gives the embarrassing variety of measures we 
now have, and says it can be changed at any time. Mr. Soulerin’s article 
just read, criticises quite largely the objections referred to. Mr. Hilgard 
geems more opposed and writes, “ Very few individuals now living would be- 
come familiar with the units of the metric system.” Thatis absurd; I know 
enough to become familiar with the units of the metric system, and I am 
not extraordinarily quick of apprehension. 

Mr. CuEesproven.—One difficulty is found in our money system; the 
different number of shillings for a dollar in different States. In New 
England, it is 8; in New York, 8; Pennsylvania and South Carolina, still 
different, and it is only recently that we have got practically rid of that way 
of reckoning money. A person is very much disappointed in going from 
here to New England and making a purchase, paying in shillings; here three 
shillings is 374g cents, there it would be 50. And then, 10 per cent. interest 
seems to be going out of fashion. 

Mr. GREELEY.—Take 5 per cent then, that is metric. 

Mr. CHEsBproveH.—Yes, our decimal system of currency is metric; I sup- 
pose that would be an argument in favor of a petition to Congress to fix up- 
on some date to make the metric system obligatory. 

Mr. CLarke.—As I understand it, all the other Engineers’ Societies in the 
United States have committed themselves to some public expression in re- 
gard to the metric system, except ours. Inasmuch as we have devoted one 
entire evening to the discussion of the subject, and it has been some time in 
in being brought about, and it will not probably be brought before us in 
quite as extensive a shape again, it seems now only proper, that with a fair 
attendance, we should record our expression concerning this matter, so that 
we may stand on record. 

While I was in Boston last summer, it was urged by some gentlemen who 
have made this matter a study there, that our Society was very much behind 
the times in not having recorded itself, and I give you their expression for 
what it is worth. 

Mr. GREELEY.—The committee have in view to make a very short report, 
made up more of suggestions and recommendations in regard to this matter, 
and will do so at, perhaps the next meeting; the idea to-day was not so much 
to ask for an expression of opinion, although that would certainly be proper, 
as to get what light we could, getting as many gentlemen as possible inter- 
ested in the discussion, and get their views either as to,the system itself, or 
to the adoption, apart from the details of the system; and after they have 


had that material to work upon, the committee hope to get things in shape 
and to present a short report, setting forth what, in their opinion, would be 
the best kind of action. 

The Society is ready for any motion which you have to make, Mr. Clarke. 

Mr. CLarke.—I have no motion, simply a suggestion. I had no intention 
of going before the action of the committee. 

Mr. GREELEy.—Mr. Liljencranz, is the metric standard in use to your 
knowledge, in the coast survey? 

Mr. LitseNncranz.—No sir, we use the foot. Although in the United 
States lake survey the metric scale is being attached to charts. 

Mr. Gree.ry.—Is it not so on the seacoast? 

Mr. Lr.sENcRANz.—Both the feet and metre scales are attached. 

Mr. GreE.ey.—Where the dimensions of the scale are given in metres in 
the coast operations, as I understand it, they use the metrical chains for mea- 
surement? 


Mr. LitseNcraNnz.—I do not know, I have only been on the lakes and 
harbors. 

Mr. GreELEy.—Being at Winetka two or three year s ago, a party of Un- 
ited States Engineers were on the lake survey, encamped there, and I had 
occasion to get a test for my chain; at that time our standards had been de- 
stroyed by the fire and had not been renewed. They told me that they had 
only the metric standard, with which I compared my chains by reducing to 
feet, which led me to suppose they were using the metric chain. 

We have almost arrived at the metric system in the post office. It was 
intended that the single rate of letter postage should be 15 grammes; and it 
was intended to express the equivalent, or the approximate equivalent of the 
half-ounce; but by a mistake in the wording of the law it was misunderstood, 
and they still use the half-ounce, though the 15 grammes are used for foreign 
exchanges for the rate of postage. 

Mr. DurHAM.—It seems to me that any man who had anything to do 
with it to any great extent, could not help to favor the metre system; the mat- 
ter of the unit would be the principal objection so far as I can see; the metre 
would be uniform, and on account of that very circumstance, this system is 
far superior in convenience to any other. I don’t: see anything except the 
impression as to the system alone. As soon as the Club are unanimously in 
favor of the adoption of the system, what would be the first step in favor of 
its introduction? 

Mr. GrEELEY.—I suppose the first thing would be to act as far as we 
could with other scientific bodies within our reach; a great many, as has been 
suggested, have already acted. Another thing is to act upon schools and boards 
of education, to see it introduced there, or of corresponding with the superin- 
tendents of instruction throughout the country to secure a general interest in 
the subject. Another thing would be to urge the adoption of its use, in the 
many departments of the public service, in the post and elsewhere. Finally 
after all that, after we have acted upon the public sentiment, and the matter 
has become thoroughly agitated, the public, after five or ten years of education, 
will have become tamiliar with thesystem then, to petition Congress to fix the 
time in the future at which it shall be adopted; that time should be left, of 
course, to future determination; it would have to be left to the discretion of 
Congress and it would have to be enlightened upon what would suit the public 
in the matter of the time required, and know of the facility with which the 
people at large could learn it, and not only learn it, but get the practical use 
ofit. InGermany, I am told, the law fixed the date at four years in the future; 
it was fixed, I think, in 1868, to be adopted in 1872; and I have been told 
by Germans who have come here since, that time, that there never was the 
slightest difficulty experienced there. 

One way in which we can act very practically in a small way is to have 
our stgtionery, used for the Club, printed with the metrical devices; this is 
being done in Boston, and a few specimens havs been sent here; the envelope 
is made exactly the length of a deci-metre, and is marked off into centi-me- 
tres, I think there is some little motto upon it; I forget what it is; a very 
harmless one. It occurred to Mr. Morehouse, some time ago, as he was go- 
ing to renew the stock of stationery for the use of the Club, that it might be 
desirable to have this printing adopted; it would be a means of familiarizing 
the members of the Club with it. 

Mr. Green.—If that should be done, I would suggest that the chair- 
man for this evening suggest the motto. 

Mr. GreeLey.—There is a motto in use now; I donot remember what it is. 

Mr. GreEen.—I move, then, that the Secretary be instructed to furnish 
printed stationery for the use of the club, and to adopt such metric devices 
as shall seem best. Motion carried. 

Mr. CLarKE.—I move, that if the Society is going to make any expression 
of opinion in regard to the adoption of the metric system, the Secretary shall 
transmit to each member of the Society an envelope to be returned, so that 
each member will be reached, and have his vote placed upon record by letter 
if he is not present at the meeting. 

We want to get something to stand as an expression of thewhole Club. 

The question being raised as to the right of the Club, under its Consti- 
tion, to ballot by letter, after some debate, the meeting was adjourned with- 
out further action. 
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similar to those used in New York for some railroad I have stated that the first designs for a system of 
work. Unless such shields can be better controlled | sewerage for this city appearto have been made in 
than they were in this instance, they ought not to be | 1852, when a rt on the subject was made to Coun- 
used for sewer work where accuracy is of so much im-/| cil by Mr. A. W. Gilbert, then the City Civil Engi- 
portance. Errors which are fatal to the proper working | neer. Very little work, however, was done until 
of main sewers are of comparatively small consequence | 1868. The Board of Sewerage Commissoners was or- 
in a railroad tunnel, where the track is “lined up,” as | ganized in 1870, and went energetically and syste- 
it is called, with ballast. The Sycamore street sewer | matically to work. They appointed Mr. Gilbert their 
and its laterals supply sewerage facilities to a very | Engineer, and from this date there is a marked improve- 
populous district, but the system is far from being com- | ment in the manner in which the sewerage records are 
plete. On Sycamore street the sewer is not built north | kept. : 
of Liberty street, and the densely populous district find that in the eight years from 1868 to 1875, both 
lying between Liberty street and the canal and between | inclusive, the city’s portion of the cost of sewers, catch- 
Sycamore street and Vine street, is practically without | basins, etc., was upwards of $1,500,000. This amount 
sewers. I am now preparing plans for this district, and | was expended by the city, in addition to the assessments 
for the territory east of Main and north of Liberty, | on property for the construction of sewers, which was 
and hope that by the close of 1879, these districts will | not less than $250,coo additional. This is also exclu- 
be sewered. sive of Eggleston avenue sewer, which was paid for out 
Almost the whole of the territory in Deer Creek | of a special fund. It would have required more time 
Valley is hilly, and the streets have necessarily steep | than was at my disposal in preparing this paper to as- 
grades, down which water in heavy rains rushes in | certain the cost of that sewer. In the discharge of my 
great rapidity. It has been much subject to floods, and | official duties I have often to listen to the very energet- 
the city has paid many thousands of dollars for damages | ic abuse of the B. P. W. for their inactivity in the con- 
_caused thereby. Under the administration of the | struction of sewers, as compared with their predecess- 
Board of Public Works, I have designed and carried | ors. The B. P. W. has done everything possible, under 
out various works for the relief of these flooded dis-| the circumstances in which they are placed. The 
tricts, which have successfully accomplished the objects | present levy for sewerage purposes is about $18,000 
for which they were designed. ayear. Atthis rate the B. P. W. will probably in the 
Dublin street, between Court street and Eighth street, | next hundred years, have as much to spend on sewerage 
was notoriously prolific in claims for damages after] works as their predecessors spent in the eight years 
heavy rains, The intersection of Sycamore and Abi-| next preceding the organization of the Board of Public 
gail streets is another point that was liable to damage | Works. 
from the same cause. Works of relief have been con-| It is not my intention to criticise this state of affairs, 
structed for both these places, and although there have | but I think the facts of the case can not be too widely 
been no claims for damages since their completion, I do | known or too thoroughly understood. 
not consider the districtscan be made altogether safe| I would have liked to have said something as to the 
till the system of sewers is completed. This alone can | rainfall of the city, and the sizes of the sewers in relation 
insure safety, to it. I have investigated the matter very thoroughly, 
I now come to the third main division, viz.: Millcreek | but in the time allowed for the preparation of this paper, 
Valley. This is much the largest division, and may be | I could not put the results into suitable shape. 
briefly described as comprising all the territory west of} Many persons will probably be much interested to 
Deer Creek Valley and north of Sixth street. In 1852 | know something as to the future of sewers in Cincinna- 
when (as before stated) the sewerage system of Cincin-| ti. As stated in my report of 1876, a large amount of 
nati was first designed, Mill Creek was the western | sewerage works can be carried out at a cost within the 
boundary of the city, and each of the secondary valleys | assessment of two dollars per front foot allowed by law. 
on its eastern slope, was designed to have its own main| Unless something unforseen should prevent, probably 
sewer with a separate outlet to Mill Creek. At that| seven miles or more will be so constructed during the 
time the necessity for keeping the city sewage out of | next year. The preparation of plans to accomplish this 
Mill Creek was probably not foreseen, and the great in- | is a work requiring much time and study. Each sewer 
tercepting sewer now constructed in McLean avenue is’ must be carefully proportioned to the work required of 
the offspring of a later day. it—if not large enough it may cause damage, and if too 
Commencing at the north, the first of these second- large it is a waste of money and sanitarily objectionable. 
ary valleys is the Clearwater. This stream joined Mill , There is also often delay in passing through legislative 
Creek at a point about on the line of Bank street pro- | stages. 
duced to Creek, and its head was in the high lands at But there is much of the city that can not be 
the lower end of what is now called Ravine street. | sewered without larger appropriations. After the cost 
Stone culverts were built at intervals in the bed of this] of keeping the thirty-eight miles of sewers and numer- 
stream by the owners of the various properties through | ous catch-basins in good repair is taken out of $18,000, 
which it passed, and the city built such portions as lay | there is not much left to pay for new works. 
in the streets. These various culverts are now continu-| East and West Walnut Hills, Cumminsville and other 
ous from a point above the built up portions of Ravine | outlying parts of the city are crying aloud for sewerage 
street, passing under the canal, along Clearwater street, | facilities, and their sanitary cendition is seriously defec- 
to Bank street, to McLean avenue sewer. These vari-| tive for want of them. The sewerage of these districts 
ous constructions are in some places only just below | will call for very skillful design. The problem is much 
the surface, and eventually must be superseded by a | more involved than the sewerage of the older parts of 
modern sewer. the city. They lie ata great distance from the river, 
The next secondary valley was drained by what | and if we take the standpoint, as I am satisfied we must, 
was appropriately known as “Stink Run” which until | that no sewerage must be discharged into the river above 
a comparatively recent period emptied its waters into | or near the Water-works, it will be readily seen that the 
Mill Creek, near Gest street and McLean avenue. sewerage of the north and east parts of the city presents 
This stream appears to have had three main branch- | a problem of considerable magnitude. 
es—one heading at Vine and McMillan streets, an-| The sewerage of Cumminsville must be carried out 
other heading west of Clifton avenue, near Warner | before long. The sewerage must not be distharged in- 
street, and the third in the low ground, of which Green | to Mill Creek, and the serious question arises, how must 
street was probably the center. In the beds of these | it be disposed of ? 
streams stone culverts were originally constructed, some I have probably stated enough to show that the 
of which remain, but most of them have been superseded | economical solution of these knotty questions will be no 
by the new sewers in the streets. The outlet of the | easy matter, but will afford room for the exercise of the 
sewerage of this district isnow into the McLean avenue | most skillful sanitary engineering. 
sewer, by the Liberty street sewer, of which there are In conclusion I wish to state that the sewers of Cin- 
many important branches. The Vine street branches | cinnati in their present condition are not likely to con- 
are built northward to Inwood Park, and southward to | tribute anything toward an epidemic. Such an out- 
the canal, and the Linn street branch is built north-| break as that of the diphtheria at Pittsburgh could not 
ward to Dayton street, receiving on its way sewers which | be caused by the sewers of the city. Itis much to be 
drain the slaughter-house district in Poplar, Livingston | desired that they should be more generally used than 
and John streets. they are. From what I have seen of the sanitary con- 
This district is far from completed, and sewers are | dition of this city I believe that a compleie system of 
urgently needed in some parts of it, especially in Free- | sewers properly carried out, and the universal and im- 
man street and Linn street, south of Liberty street. mediate removal by them of all excrement and foul 
The next secondary valley has its main sewers in | wastes from the dwellings, would result in reducing the 
Betts and Clark streets. At Freeman and Hopkins | death rate probably three per 1,000, This means a 
streets these sewers are joined, and together form the | saving of about 1,000 lives yearly, in addition to the 
Hopkins street sewer, which empties into McLean | prevention of an enormous amount of sickness not fa- 
avenue sewer. The Betts and Clark street sewers are | tal, and misery consequent thereon. 
built eastward to Central avenue. There is a stone| This is a noble object, and one well worth striving 
sewer in Fourteenth street, which runs under the canal, | for, and I trust that one result of these meetings will be 
and joins the Betts street sewer east of Central ave-| to bring into the ranks of the sanitary workers many 
nue. this is very shallow and not suited for house | earnest and thoughtful men. 
drainage, and the permanent sewer in lieu of it, is much; Sanitary work is hatd work, and to most people it 
needed, seems to have little or nothing to offer in return. But 
The remaining secondary valley has for its center | though the satisfaction may not appear on the surface 
Gest and Court streets. In these streets there is | it exists, but it lies beneath and must be worked for. 
large sewer, built of stone in some parts, and of brick | One of the noblest sanitary workers was the Rev. Char- 


THE CUSTOM-HOUSE INDICTMENT. 

The indictment is against John M. Mueller, A.G 
Mills, James G. Hill, Edward Burling, William A. Pot- 
ter, George C. Prussing, George Reed, and A. C. 
Wheaton, who conspired, combined, and confederated 
to defraud the United States out of $850,000 by fur- 
nishing inferior stone, getting pay for unnecessary saw- 
ing, for pretended labor, for double pay for hauling, and 
for pay upon a false and over measurement of the 
stone. 

That Mueller and Mills caused fraudulent claims to 
be presented and got pay therefor, and that Hill, Bur- 
ling, and Prussing certified to these fraudulent claims, 
whereby their payment was secured. 

That Hill, Burling and Prussing, accepted inferior 
stone, knowing it to be such. 

That Mueller and Mills presented fraudulent claims 
for sawing stone, and that Burling, Hill and Prussing 
secured their payment. 

That Mueller and Mills presented false claims for la- 
bor alleged to have been expended in cutting and 
dressing stone, and that Hill, Burling and Prussing cer- 
tified to their correctness. 

That Mueller and Mills presented false claims for 
the hauling and transportation of stone, and that Hill 
Burling and Prussing, certified to the correctness 
thereof. 
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RESOLUTIONS AND REPORT. 


The resolution adopted by the Jury and the report 


submitted by them to Judge Blodgett are as follows : 
Resolved. That from the evidence, documentary 
and oral, before this Grand Jury, it is our judgment 
that A.B. Mullett, Supervising Architect ; J. H. Rob- 
inson, Solicitor of the Treasury; J.C, Rankin Super- 
intendent of the building, and C, A. Montrose, Inspec- 
tor of Material, are all more or less guilty of criminal 
acts in connection with the work upon the Chicago 
Custom-House prior to and during the year 1875, by 
which the United States were defrauded of a large 
amount of money ; but, being barred by the statute of 
limitations from indictment, we deem it our duty to re- 
port the same to the presiding Judge of the United 
States District Court for the Northern District of Illinois. 


J. E. Morrow, Foreman. 

Adopted Nov. 18, 1878. 

E. B.STILEs, Secretary. 

And the jury further presents to your Honor the 
following facts, as they believe from the evidence, in re- 
ard to the persons named in the accompanying reso- 
ulion, to wit: 

A. B. Mullett was the Supervising Architect from the 
inception of the work till Jan. 1, 1875, and he was 
cognizant of the fraudulent character of the contract 
for cutting and for sawing the stone. Mullett made the 
stock contract, and in so doing he deviated unlawfully 
from the wording of the advertisement inviting bids, 
and also deviated from the terms actually offered by 
said Mueller, so that Mullett actually made a contract 
allowing Mueller pay for one-half inch of margin—or 
roughage—not warranted by the advertisement for 
bids, nor by the bid that was accepted; and this 
fraud cost the Government not less than $25,- 
ooo. Also, Mullett in his Janguage of contract, 
unlawfully deviated from Mueller’s bid in the prices to 
be paid, by which Mueller ultimately got paid for a cer- 
tain class of large stone—that is, for stone over 150 
cubic feet—five cents per foot more than Mueller had 
offered to supply the same for in his bid; and this fraud 
cost the Government not less than $12,500. Also, Mul- 
lett was cognizant of the unlawful payment of the first 
10 per cent reserve fund. 

And the jury further presents to your Honor that R. 
C. Rankin was the first Superintendent of the work in 
Chicago, from its con.mencement until his dismissal in 
May, 1875, and was, as the jury believe from the evi- 
dence, perfectly cognizant cf the imperfect character 
of the stone delivered and a , and of the labor, 
charged and paid for, but not performed, and also the 
sawing and paid for, but which was not required by 
the best interests of the Government. Also, the jury 
further represents that the said C. A. Montrose was the 
Inspector of Stone for nearly three years from the be- 
ginning of the work, and, as the jury believe, had full 
knowledge of the bad stone being received, and 
paid for; and that he also received, and caused to 
be paid for, a large amount of stone in advance of 
its requirement, seemingly purely to benefit the con- 
tractor. Lastly, that I. H. Robinson, the Acting So- 
licitor, approved certain of the improper contracts and 
the jury believe that, if his examination and approval 
meant anything more than an idle formality, then is he 
criminally censurable; and but for the fact that this 
jury is informed that the statute of limitations prevents 
them, the jury would present indictments against each 



























































in others. It is of much better construction than most | Jes Kingsley. He was a sanitary worker all his life, 


of the old sewers, and may possibly serve tor a perma- 
nent sewer. Sewers are urgently needed in this district, 
which comprises Seventh, Eighth, Ninth and Richmond 
streets, west of Central avenue, and their intersecting 
streets, and it will receive early attention. 


and not long before its close he uttered these memorable 
words, which should find an echo in the breast of every 
true sanitary worker: “I never feel so happy as when 
I have done a bit of good sanitary work.” 






of the before-mentioned 
Adopted Nov. 22, 1878, 


JvE. Morrow, Foreman, 
E. B. STILEs, Secretary. 


A. B. Mullett, ex-Supervising Architect of the Treas- 
ury, says the war now being waged against Messrs. 
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Potter and Hill was started by the Joliet Stone Com. 
pany, and they waged war on him (Mullett) for ruling 
against them. They wanted the contract, but he 


several stations are found by subtracting sights from 
the last obtained height of instrument. 
























found their material to be only a soft magnesia stone, 

totally unfit for that sort of structure. He counted | Station. Sights. Heights. Remarks. 
them out, and they at once proceeded against him. Aj__ rete 

commission was created, composed of Gen. Smith, Mr. o Pa 

Post, and Mr. oo These three proceeded to F = ae 
Chicago, viewed the landscape, and made out a report = 

stating that it was unsafe ond unwise to ioumiele din 7:18%% cathe - : 
building on the plan designated. It was condemned, 1 6:8 Bae 

and they decided that the structure must come down, pe 6. pa pr 

and be commenced again on other plans. I laid the ; a coe 

matter before President Grant, and he said I should be : “93 were 

permitted to exonerate myself before any steps were : 7-4 etek | 

taken. Accordingly, I went to work and succeeded 22. B.S H.I 

in obtaining a board com of the most eminent hi | oe 

architects of Chicago. They inspected the building 5 6 gor hee 

with great care, and reported that the present de- é. Te | ; 3 

signs were simple and secure, and that the building 7. +o pee 

could go ahead with perfect safety. Secretary 8. 81 16.85 


Bristow directed the first report to be set aside, and that 
I proceed with the design. I recommended the 
Mueller free-stone from the Buena Vista quarry, near 
Cincinnati, and the ring went right in to advance the 
interest of that stone—in fact, did a great deal more 
for it than I would have done. 

Now there was Potter, who succeeded me. Potter 
was nominally at the head of the concerr, but, practi- 
cally, he had nothing todo withit. It was run by 
him and Jacobs. They awarded contracts without any 
publication, and the Acting Supervising Architect 
thought nothing at all of making contracts on his own 
hook, anticipating, no doubt, that Mueller would ante 
up for them (the ring). They went to work and al- 
lowed everything in the way of expense—in fact, they 
allowed a great many bills that had been rejected, and 
Gen. Smith examined the vouchers and found that 
many of the Chicago bills were fraudulently excessive, 
and hence the proceedings against him.”—Chicago 
Tribune. 


2. (2). How much iron pipe, 1% inches in diameter, 
will be required to heat, with steam, a house containing 
about 26,000 cubic feet of air, to a temperature of 65°? 

(4). What temperature will the pipe have if there is 
20 Ibs. pressure of steam ? 

(c). How much water will be evaporated each hour 
under the above named pressure ? 


Ans, (a). For every 210 cubic feet of air to be heated 
have one square foot of pipe surface. 

(4). It will rarely exceed 190° Fahr.; perhaps never 
exceed 200° with sa'urated steam. 

(c). As much water must be evaporated as the pipes 
will condense. Every square foot of pipe surface will 
condense about .0022 Ibs. of steam, per hour, for each 
degree of temperature. The difference in temperature 
between steam of 20 Ibs. pressure and the air of the 
room, 65° is 163° Fahr., producing under the condi- 
tions named in query (a), about 44 lbs. of condensed 
steam each hour. This quantity then must be evapora- 


— For want of proper watchfulness much more may 




























OuR QUERY Box. 


1. Has a Civil Engineer (not having received the de- 
gree of C. E. from any college) a right or, is it lawful, 
in making out a report of any work that he has been 
engaged on, to sign C. E., after his name? 

Ans, Certainly he can. The granting of Diplomas 
to Civil Engineers is of quite recent origin. A large 
proportion of our best Engineers never were in an En- 
gineers’ Class, but yet are quite justified in signing C. 
E. after their names. 

Editor Enerngerinc News: 

Sir:—Your new column of Queries and Answers re- 
minds me that some time ago I wrote the Scientific 
American a query which remained unanswered though 
the solution is of a very interesting nature. May be 
some of your scientific friends will feel equal to the 
task. : 

Some years ago an explosion took place at Archer's 
Mills at Sillery, near Quebec. A fragment of the lateral 
shell of a cylindrical boiler, some 5 ft. in diameter, % 
of an inch thick, of irregular shape, say 5X6 ft. or 30 
ft. area, retaining more or less of its original curvature 
was projected to sucha height that in falling it cut 14 
inches deep into a 24 inch log of pine situated at a 
distance of about 100 yards from the site of the explo- 
sion. The plate was found by me solidly embedded in 
the log of timber, the cut being in a vertical plane and 
crossing the length or fibre of the timber at very nearly 
aright angle, say 85° togo*. A building intervened 
between the boiler and the timber so that the fragment 
of boiler plate or rather of several plates riveted to- 
gether in the ordinary way was not projected direct 
from the boiler towards the timber, but must have risen 
nearly vertically to an immense height to have acquired 
the momentum necessary to produce the result above 
described. To what height approximately was this 
fragment which I estimated at the time to weigh about 
500 lIbs., hurled. The portion which entered the log 
had gen flattened out to a plane surface by the force 
of the explosion, the remainder being irregularly bent 
and twisted, CHAS. BAILLAIRGE, Chev. 

‘ City Engineer, Quebec, 

3. What is the best method for keeping level notes ? 

Ans. The subject was quite fully discussed in the 
last volume of ENGINEERING NEws. Our best may 
not be Mr. B.’s best; since every practicing engineer 
quickly adopts a method which he will claim to be the 
superior one. The system illustrated below by an ex- 
tract from an old note, is a good one. 

In practice the initials are not used, the cross lines 
being sufficiently indicative. It will be seen that all 
heights of instrument are obtained by adding the back 
sight to the datum, or to the height of the station 
where the reading is made. While the heights of the 





























Indian Boundary Line. 


Editor ENGINEERING NEws: 


The above diagram represents Sec. 22 town 6 south, 
range 5 east, Ist Ohio meridian, the corners 2 and 3 
are 70 links apart. 

How should a legal north and south quarter line be 
established ? Yours truly, 

SAMUEL CRAIG, Co, Surveyor. 
Waypakonetta, O. 


We confess to being in doubt as to the correct method 
of surveying above, but our Present plan would be to 
run north from south quarter section corner, inter- 
mediate in direction to east and west lines of section, 
to Indian boundary line; thence offset west 35 links 
and run north to quarter corner on north line of sec- 
tion, The problem is an interesting one, and solutions 
(brief and unaccompanied with explanations or theories 
from our readers will be very acceptable. [Ep. Enc. 
NEws. 
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NATIONAL WATER SUPPLY, ENGLAND. 








The official report of the Congress on “National Wa- 
ter Supply,” convened by the Society of Arts in May at 
the wish of the President, the Prince of Wales, has been 
recently issued. Many reports of associations, confer- 
ences, and congresses are often not published till nearly 
twelve months after the time of meeting, and it is cred- 
itable to the society that they have brought out their re- 
port as promptly as they have. At the time of the 
meeting of the congress we gave a report of the discus- 
sions that took place, and we now draw attention to the 
chief points of some of the 22 papers prepared by difter- 
ent writers for the con at the request of the com- 
mittee, now in the published rezort placed before the 
public. A national water supply is a very wide subject, 
and the special portions to be considered were indicated 
in the letter which his Royal Highness addressed to 
the Chairman of the Council. pointed out that 


































while “‘great cities and populous towns were taking 
steps to obtain an increased supply,” the smaller towns 
and villages were “dependent on accidental sources of 
supply.” With but one or two exceptions the papers 
can be grouped under two heads—first, those that enter 
into considerations of the natural sources of water sup- 
ply that exist, and which is possible by engineering 
skill to utilize ; the second, those which deal with ad- 
ministrative questions, whether legal or financial. 


The natural resources of the country demand the first 


consideration, as the administration must of necessity 
be framed according to the circumstances which have 
to be dealt with. The subject of the available sources 
of water supply was examined so exhaustively by the 
Roya! Commission on Rivers Pollution (appointed 1868) 
and the Royal Commission of Water Supply, that it was 
hardly to be expected much that was new could be said. 
Indeed, some of the writers content themselves with re- 
poeteteg statements and opinions which they say they 


ave put forward before, in some cases 20 years ago, add - 


ing, no doubt with perfect truth, that they do so because 
they have not received the attention they deserve. But 
with this reiteration it is important to notice the large 
proportion of the writers who lay stress on the fact that 
.one great reason we can not progress in the matter 
of water supply as we ought is that we have not 
yet by observation acquired the knowledge we want. 
We now know, as Mr. Symons, F.R.5S., in his _pa- 
per, says, the amount ‘of rainfall which there is from 
time to time in different districts in the country, 
and this has been watched long enough to construct 
tables of averages. This we owe to the energy of 
Mr. Symons and the widely-spread amateur staff whose 
interest he has secured. But though we have this ac- 
curate knowledge as to rainfall we have, as so many of 
the writers point out, but a very imperfect knowledge of 
what becomes of the water after it has fallen. To take 
the rainfall, as some people have in former times, as the 
amount of water available for use is a mistake. Mr. 
John Evans, F. R.S.,, in his paper, draws attention to 
this subject which he adverted to in his presidential ad- 
dress to the Geological Society. ‘Not only does the 
absolute quantity which falls vary from 20 in. to even 
100 in. per annum; but while upon bare, hard rocks 
nearly the whole of the rainfall is carried off by the sur- 
face streams, on some porous rocks, such as chalk, an 
average quantity of not more than six or eight inches 
per annum finds its way toa depth of 3 ft. from the 
suiface, the remainder being carried off by evaporation 
and vegetation.” Mr. W. Shelford mentions that in 
chalk districts of the Yorkshire and Lincolnshire wolds, 
and the large area of chalk which surrounds the out- 
crop of the London basin, the abundant rainfall is so 
quickly absorbed that it cannot be collected. The want 
which several of the writers refer to is that of a hydro- 
geological survey. The British Association has for the 


last three years had a standing committee to investigate 
the underground waters of certain of the formations, 
and several of the writers of the papers allude to the 
mass of information collected by the geological survey in 
the course of other work which, if put together in form, 
would be at least a basis for a valuable store of know]- 
edge. Dr. Wright, of Cheltenham, in the discussion at 
the congress, mentioned that a dip of some two or three 
degrees eastwards of the oolite beds deprived Chelten- 
ham of the waters falling on the Cotswolds, which, as a 
matter of locality, they might fairly have expected to 
have, and which, but for the knowledge of this slight 
dip ascertained by geologists, it would be supposed 
came to them judging only from the contour of the 
ground. Since the time of 1815, when William Smith 
first produced his map of the surface geology of a large 
part of England, our knowledge of underground geology 
has made great advances, and the point urged is that 
by some special organization or by a branch of such an 
organization as the Geological Survey, information 
should be collected as to the underground pusition of 
the pervious and impervious rocks, the water they con- 
tain, and the outlets which this water has naturally. 
Not till these facts are known, it is believed, shall we be 
in a position to deal fully with our natural resources. 
Several of the schemes for utilizing the lakes of Wales 
and the Cumberland have been laid before the public 


before, and they need not be again here adverted to. Mr. _ 


Shute, in his paper, urges that reservoirs should be made 
in the upper Thames for the supply of the metropolis, 
and argues against artesian wells that they should need 
a second set of pipes for distributing the water. Pro- 
fessor Prestwich, of Oxford, specially lays stress on the 
fact that underground waters should be as much guard- 
ed by legislation as to the rights over them as streams 
now are. 

On the subject of the manner in which country dis- 
tricts and villages are to be supplied by water very little 
was written ; but two or three engineers of long expe- 
rience in water management express their opinion that 
the difficulties in the way are not physical difficulties or 
engineering difficulties of administration. 

And here is the connecting link with the second ob- 
ject. Several of the writers point out that a great obsta- 
cle in the way of ameliorating the present state of af- 
fairs is that the ‘‘sanitary authorities” will not sanction 
expenditure. Mr. G. F, Wills puts the case thus :— 

“ The chief obstacle in the way of 
water supply is, I believe, the constitution of the loca: 
authority. This, in rural districts, is largely, sometimes 
almost entirely composed of farmers, who are the chief 
ratepayers, and whose object naturally is to keep the 
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expenditure at a minimum, as their own pockets suffer 


most from local rates; and although in sanitary meas- 
ures Jand is taxed less heavily than houses, yet it is cer- 
tain that farmers’ houses, and their laborers’ cottages, 
scattered as they are, in the country, derive (directly) 
little, if any benefit, from money expended in sewerage 
or in water supply. They are, therefore, extremely 
averse to such expenditure, especially as most of them 
hold their lands on lease, or even yearly agreements, 


and are therefore unlikely to reap advantage from the 
later and indirect benefits which such sewerage or water 


supply will a confer on the district. I do not 
see the possibility of much being done, unless by a su- 
perior authority requiring it in those cases where the 
necessity has been shown.” 

He instances the case of a town which even after the 
Local Government Board had urged the need for life’s 
sake of changing its water supply did not do so. 


That it would be difficult to adjust a system of rating 
which should fall on those who would be benefited by a 


change of supply, and would not press too heavily on 
those who would not gain by it, was admitted by many 


writers as one of the great problems to be solved before 


any decided steps could be taken. It will be noticed in 


all the papers that touch on the subject of legislation or 


administration the writers, while speaking confidently 


on the need of a change, speak with diffidence as to 


what it is that ought to be done. 
However, the recognition by a congress, com 
representative men so well known in all branches of the 


ee concerned with water supply, of these two 


acts—tst, that we need a hydro-geological survey; and, 
2d, that our local administration needs altering—is some 
useful result from the time occupied as indicating the 
directions it which progress is to be sought. Mr. Ho- 
mersham in his papers thus alludes to ignorance as one 
of the reasons why London has not a better supply :— 

“In late years what has prevented or retarded ample 
supplies of wholesome and soft water being placed with- 
in reach of the consumers in London and many of the 
suburban and rural districts around it is, doubtless, very 
much due to the general absence of technical informa- 
tion respecting water supply among the mass of the in- 
habitants ; for there can be no doubt that if any consid- 
able or influential portion of the metropolis understood 
this matter, wholesome useful water would soon replace 
the water now and heretofore supplied from the River 
Thames, the unwholesome character of which, and kin- 
dred supplies, was so ably pointed out in the paper 
read before the Society of Arts, on the evening of the 
12th of May, 1875.” 

On one point all the writers agree without one dis- 
sentient—that our present water supplies, open as most 
of them are to sewerage pollution, are most dangerous, 
since if at any time an epidemic breaks out where the 
sewerage of the district flows into a river used as a wa- 
ter supply, experience shows that we know of no means 
of preventing the spread of the disease except by not 
using the water. 

Amung matters incidentally alluded to, Mr. Chadwick 
mentions that by the intermittent supply the “hydraulic 
jerk” every time the water is turned on sucks up into 
the mains a certain’ amount of gas which has escaped 
from the gasmains into the soil; and Professor Frank- 
land draws attention to the great waste of water that 
there is. 


—_-———__ =< 


THE CANADIAN PACIFIC RAILWAY—HUR. 


ON & ONTARIO SHIP-CANAL—LACHINE 
CANAL, 








It is stated that the Dominion Government at Ottawa, 
have given orders to stop the transportation of rails to 
Yale, on the mainland of British Columbia, the terminus 
of the Pacific Railway, selected by the late Government 
—thus indicating an intention of adopting the Bute-In- 
let route, which would cost $30,000,000 more than that 
terminating at Burrard Inlet. 





A number of members of the County Council of York, 
and several aldermen of Toronto, met at the office of the 
Huron & Ontario Ship-Canal Company to hear expla- 
nations of the new scheme under which it is proposed 
that the Huron & Ontario Canal shall be constructed. 

Mr. Capreol, President of the Company, addressed 
the meeting. He said this was a most important oc- 
casion, and hoped something satisfactory would result 
from it. The work was gigantic, but it only wanted 
energy, enterprise, and industry on the part of the Ca- 
nadian people to carry it out. He expressed the hope 
that the Dominion Government would give the Company 
a grant of 10,000,000 acres of land, which would be the 
basis of all their transactions. With this start, it would 
not be difficult to induce capitalists to invest in the con- 
cern. He had been upbraided and called mad for the 
confidence he had in the scheme. He only wished the 
Canadian people would take advantage of his madness 
and build the canal. He hoped to live to see the work 
opened. 

Mr. Frank Turner, civil engineer, said the scheme 
had been pronounced by some people as impossible be- 
cause of the depth of the cutting between Lake Simcoe 
and Ontario, which would cost so much as to prevent 
the canal from paying. Recent developments of science 
had shown that this deep cutting could be avoided, and 
that it was possible to get a water-way from lake to 
1 *ke at about half the expense of cutting through this 


of 





high land, which would insure the commercial success of 
the scheme. We had already railway-routes, but water- 
routes for the West made a difference of 25 per cent. in 
the cost of transportation. An additional saving of 10 
cents a bushel would be effected by transporting grain 
by way of the proposed canal, because, by coming from 
Collingwood direct to Toronto, instead of going round 
the lake, there was a saving of 400 miles. The manner 
in which he proposed to overcome the high land diffi- 
culty without making the excavations originally pro- 
posed, was by supplying, instead of the ordinary locks, 
lift-locks such as they used at Anderton on the River 
Weaver. Cheshire. One of these locks could litt a vessel 
fifty feet in eight minutes; and not only was there a 
great saving of time by the process, but there was a 
great saving of expense in working the canal, and a saving 
in the cost of its construction. The canal with these lift- 
locks, worked as they were by hydraulic power, could 
be built at about half the original estimate. Each lock, 
he explained (verbally and by diagram), consisted of 
two immense troughs, which, when full of water, were 
capable of floating barges of immense size. Each 
trough would be supported by a great arm of steel, by 
means of which, by hydraulic power, the trough could 
be raised from the lower level of the canal to the upper 
level. While one trough was on the upper level, the 
other was at the lower level; and, when a barge was 
floated into the upper trough, the weight of barge and 
water would assist to raise the trough at the lower level, 
and the rest would be done by hydraulic pressure. In 
fact, the action of the lock was double, one vessel being 
lowered and the other raised at the same time, just like 
the working of two buckets in a well. In this case, 
however, he proposed there should be but one trough, 
which should be raised and lowered by hydraulic pres- 
sure entirely. One lock of this kind, he explained, would 
save the construction of several of the old style of locks, 
and a barge could in eight minutes be lowered a dis- 
tance, which, under the old plan, would require three 
hours. Mr. Turner entered into a full explanation. He 
said the locks would cost $50,000 each. Under the old 
estimate there were to be eleven locks from Lake Simcoe 
to Lake Huron; under his plan there would only be four. 
Under the original plans there were to be forty locks 
from Lake Simcoe to lake Ontario; he proposed there 
should be but eight. Thus there would be but twelve 
altogether, instead of fifty-one. He believed that un- 
der the new plan he could build for,in rough figures, $2, 
000,000 what under the old plan would cost $5,000,000. 
Besides the saving of thirty-five locks, seventeen and a 
half hour’s time would be saved. He estimated the en- 
tire cost of the canal at $25,000,000. 

The gentlemen present expressed satisfaction at the 
feasibility of the scheme, and the following resolution 
was moved and carried : 

**That this meeting, having inspected the plans of the 
lift-locks at present in use at Anderton, Cheshire, and 
having heard the explanation of Mr. Turner with refer- 
ence to their working and constructian, is of the opin- 
ion that their adoption in the construction of the Huron 
& Ontario Ship Canal would be of great benefit to the 
undertaking, it will materially shorten the time necessary 
for its construction, lessen the cost, and facilitate the 
progress of vessels through the canal. 





The contract for No. 9 section of the Lachine Canal 
has been given to Rogers & Kelly, who are just about 
finishing their former contract, No. 10 section. The 
Government first entertained the idea of doing the work 
themselves through a Government engineer, and em- 
ploying daily labor for the purpose ; but it was found, 
after inspection by competent authorities, that it could 
not be done within the sum of $20,000, the tender of 
Rogers & Kelly; while, if they waited till spring, the 
factories and houses on the bank would most likely be 
swept away. 
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LIVERPOOL ENGINEERING SOCIETY. 





The Society held its usual fortnightly meeting on 
Wednesday, (6th Nov.) at the Royal Institution, Col- 
quhitt Street, the President. W. Robinson Souttar, in the 
chair. W. George Biddle read a very practical paper on 
* The Materials, Cost, and Construction of Roads,” 
The Author, while dealing with various forms of street 


pavement, directed the attention of the members chiefly 
to the consideration of macadamized and Sett-paved 
roads. In deciding as to the material and form of con- 
struction to be adopted, many things had to be taken 
into consideration, not only the first cost of the mater- 
ial labor in laying the road, but also the subsequent cost 
of maintenance and scavenging. The latter of these 
items formed a very important element in the cost of a 
street. Impervious pavements were being much used 
in many large towns at present and were giving most sat- 
isfactory results, though the theory that they were best 
was open to question. It was found that granite pave- 


ment lasted the longest of any, 20 years being the life of 


a first-class impervious sett pavement. As regards the 
comparative safety of granite and wood, it has been 
found from actual observation that a horse can travel 
without falling 3 times as far on the latter as on 
the former. An interesting and animated discussion 
followed the reading of the paper, and the meeting con- 
cluded with a cordial vote of thanks to the author. 


W. Bixcn, Secretary. 


000 buoys. 
Standard Rock Light, Lake Superior, about $100,000, 
and desires its completion at an early date. The intro- 
duction of lamps burning mineral oil has proved success- 
ful. 





GENERAL INTELLIGENCE. 


We solicit and are pleased to in 
alieit ecey initio of ened te eoed an _ 





GAS AND WATER. 


Brooklyn is to advertise for Is for lighting the 
~~ during next vear either with coal gas or the electric 
ight. 


At Mr. Albert Nicolay’s sale in New York City on 


the roth inst., forty shares of the New York Gas Light 
Company’s stock were withdrawn by the owners, the 
bids offered being insufficient; 72 was the highest bid. 


The highest figure ever reached by this stock was 180. 


There was a meeting recently of the joint boards of 
Hyde Park and Lake at Mr. Bennett's office, on La 


Salle street, Chicago, at which the committee, appointed 


some time ago to inquire into the cost of new machinery 


on the water works, reported that they made some in- 


uiry, but had reached no conclusion. After instructing 
the committee to ask Mr. Worthington the price of his 


Centennial engine, they adjourned. 


The City of Allegheny, Pa., is still quibbling over 
its water works and the Lowry Engine; now, on the 
subject of the value of the old metal after the repairs. 
The last resolution offered at the special meeting of the 
City Council to dispose of unfinished business was “to 


offer the water works for sale in order to keep our citi- 


zens in a supply of water. Referred.” 
Our readers have seen descriptions of the new town 


of Leadville, Col. The wonderful discoveries of silver 
ore, the influx of people from all quarters, and the many 
incidents consequent upon a rush to fortune, all remind 
us of the California fever of ’49. Eastern parties seeing 
the future of Leadville, have been endeavoring to obtain 


the contract to build water works for the town and ad- 


jacent mines. A friend of Dennis Long & Co. put in 


his oar for Louisville, and on the 19th telegraphed that 
the contract was awarded them. 


The report of the Lighthouse Board at Washington, 


D.C., for the current fiscal year has been completed, from 
which the following is taken. 
tained for the protection of life and safety of commerce 


There are now main- 


133,000 lights, 471 day beacons, 55 fog signals, and 3,- 
The Board has reduced its estimates for 


The lights on the Western rivers continue to give 
satisfaction. They are comparatively inexpensive, both 
in first cost and maintenance, and serve a most useful 
purpose. An appropriation of $130,000 is asked for this 
purpose for the coming year. The following are the es- 
timates for the Western lights: Mackinac, $15,000; 
Wangoshanee, $6,000; Pentwater $5,000; Standard 
Rock, $100,000; Sandsound light, Wisconsin, $18,000; 
pier hind-lights on the lakes, $25,000. 





BRIOGES. 


The bridges built by Mr. T. Garfield, of Newburg, at 
Orange, O., are now completed, and are considered very 
substantial superstructures, 


The Committee on Programme and Speakers for the 
the Viaduct celebration, at Cleveland, O., held a meet- 
ing lately for the consideration of the part of the pro- 
posed jubilee intrusted to their care. The committee 
after some discussion, came to the conclusion that about 
$3,000 would be required to fittingly celebrate the open- 
ing of the big bridge. Summed up, the views of the 
committee as to the character of celebration were 
about as follows: a national salute at sunrise ; a proces- 
sion of the variéus military companies and civic societies 
so far as possible, with the Police and Fire Departments 
in line; several of the leading bands to be employed ; 
the Mayor and City Council, with invited ts, to 
head the procession ; on arriving at the west side of the 
Viaduct the work of the bridge and Viaduct to be 
turned over to the city by some person to be deputized 
by the contractors, and to be accepted in behalf of the 
city in a speech by the Mayor; immediately thereupon 
the procession to cross the bridge and at the same time 
a salute fired by the artillery. It was also suggested 
that, weather permitting, fireworks on the bridge in the 
evening might conclude the attraction. For Marshal 
of the Day Colonel Barnitz’s name was mentioned. It 
is presumed the Committee on Invitation and Reception 
will invite Mayors of dther cities and representatives of 
the press generally to take part in the celebration. 


CONTRACTORS INTELLIGENCE. 


Ground has been broken for the County Insane Asy- 
lum at the town of Wauwatosa, Wis. 


There is some talk of a $300,000 Coffee Mill being 





erected in Milwaukee, Wis. 


The contract for several thousand barrels of Portland 
cement required for strengthening the foundation of the 
Washington Monument was awarded to J. B. White & 
Bros., over all bene gees Careful tests made on this 
well known English Portland cement demonstrated that 
it was superior to other b strength, uniformity 
of quality, and quantity of t in the barrels. The 
U.S. branch of this firm is located at 10 Pine street, New 
York. 
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Dennis Conoley is to clean the streets of the easterly 
division of Buffalo, N. Y., for three years for the total 
sum of $20,990, and those of the westerly division for 
the same term for $14,000. 


The Park Commissioners recently adopted resolutions 
concerning the Riverside-avenue (New York) contract, 
to the effect that the matter be referred to Montgomery 
A. Kellogg, Esq., Civil Engineer, to examine the work 
done er the contract between the department and 
Messrs. Decker & Quintard, and to report the present 
condition of the work, and how far, in conformity with 
the contract, it has been done. Mr. Kellogg is to act 
in conjunction with two other engineers, to be appointed 
by the Mayor and the Controller, and the expenses of 
the commission are to be borne by the contractors, who 
have given their assent to the proposed examination. 
Copies of the resolutions were sent to the Mayor and 


It is reported that the Canadian government has au- | 1876, in favor.of the Central Branch Company for 73,- 
thorized Finance Minister Tilley and Sir A. T. Galt, to | 000 acres of the disputed land was rightly canceled by 
press upon the notice of the Imperial authorities the | his predecessor because it lacked one requisite of the 
importance of aiding the Canada ee transfer of a title, namely, acceptance by the grantee. 
& grant of £6,000,000. It is underst ee A French engineer named Duponchel has made a re- 
oe a8 Sarna to help the undertaking _ on the atau of a eulloend across the Desert of 
GREOE CURE CONST IES, ahara. The projected railway would run from Al- 
The Illinois Central Railroad Company is in dead | giers to Timbuctoo, a distance of 2,500 kilometres, M, 
earnest with its new independent line to St. Louis, and | Duponchel stated that the principal portion of the line 
the prospects now are that the new extension will be} would rest during nearly its whole extent on layers of 
finished long before the Wabash will have commenced | sand, and toward the end on primitive volcanic rocks, 
work on its Chicago extension. Surveying parties left | granite, gneiss, &c. No mountainous obstructions 
this city Monday morning to locate the new route ot the | would have to be encountered! The average heat does 
Illinois Central to St. Louis. The probable route will | not appear to exceed 23° or 24° Centigrade, (73 2-5° or 
be from Kenny, on the Springfield Division, to Ed- | 75 1-5° Fahrenheit.) but account must be taken of the 
wardville, and thence to St. Louis. This route would | great variations which occur in the 24 hours. For in- 
be shorter than any other running to St. Louis. The | instance, a very cold night succeeds a temperature of 40° 






























































































































the Controller. cost of constructing the line will not be over $1,500,000. | Centigrade (104° Fahrenheit) in the day time. The 
: 4 . great difficulty to be overcome would be the want of 
RIVERS, HARBORS, etc., The Detroit Post and Tribune has the following re-| water, which is not to be procured in that region. M. 


garding the intention of the Grand Trunk to get con- 
trol of the Detroit, Hillsdale & Southwestern Railroad, 
to be used by it as an outlet to Chicago and Toledo: 

‘* The arrangements are now all perfected for extend- 
ing the Detroit, Hillsdale & Southwestern Railroad to 
Pontiac by the way of Ann Arbor, and thus giving the 
Grand Trunk a Chicago outlet. It is reported that 
the Hillsdale Road has been purchased by the Toledo 
& Ann Arbor Railroad and the Grand Trunk, and that 
these companies will use it together.” 


Duponchel calculates that for three trains daily the 
amount of water required would be 4,000 cubic metres, 
and that engineering science of the day is quite sufficient 
to supply even a much greater quantity at the requisite 
points. 


The bar at Grand Haven, Mich., has been dredged to 
the depth of fourteen feet. All vessels which went 
ashore at that place during the gales have been got off 
except the Persia and Montpelier, which have been 
abandoned. 


Chief-Engineer Casgrain has certified to Gov. Smith 
that the third quarter of the work on the Sturgeon Bay 
Canal, Wis., is completed. The Governor has appoint- 
ed Captain John Noder, Chief Engineer vf the city, to 
examine the work, and if the same is found satisfactory, 
the third quarter of the land appropriated for building 
the canal will be turned over to the company. Captain 
Noder is now at Sturgeon Bay examining the work. 


The Board of Trade of Cleveland, O., at its regula 
session Tunsday forenoon on the 19th, passed the fol- 
lowing resolution indorsing the resolution adopted in the 
Council Monday nignt relative to putting the river and 
harbor in good navigable ccndition: Resolved, That 
this Board of Trade heartily approve of the preamble 
and resolutions to the relative conditions of the entrance 
to our harbor adopted by the Honorable Common Coun- 
cil at its regular session on Monday evening, November 
18th, 1878, and would earnestly urge immediate action 
upon the same. 


It is said of Cleveland, O., that “If the bar near the 
mouth of the river accumulates sufficiently during the 
balance of the fall and early winter, an experienced gen- 
tleman stated yesterday that more such difficulty as was 
had a few years since on account of the gorging of ice 
would likely result. At that time, it will be remem- 
bered, the City Civil Engineer was obliged to procure 
blasting powder and blow up the ice from fear of the 
damage that might ensue to property in case of a freshet. 
Should an ice gorge occur the coming season in conse- 
quence of the carelessness or negligence in relation to 
the dredging of the river, and injury result thereby, the 
sufferers will know where to rest the blame. ‘It is al- 
most criminal neglect not attending to this dredging im- 
mediately.’ remarked a marine® man of knowledge 
lately. The Board of Improvements will probably 
take early steps to carry out the purpose of the resolu- 
tion adopted Monday evening the 18th, by the Council.’ 


RAILROAD FARES, 








The Panama Railroad Company used to charge $25 
in gold for every passenger carried over the forty odd 
miles of track that intervene between Aspinwall and 
Panama, and probably succeeded in making more than 
$24 profit by the operation. This price was demanded, 
not for service performed, but a toll which the company 
was in a position to enforce. Now, this is precisely the 
attitude assumed by our own railroad companies when 
they are workirg together harmoniously, and it is there- 
fore doubtful whether a reasonable system of prices has 
ever been obtained for any reasonable period. In the 
last break in rates eastward and westward, three years 
ago, the fares were fully 50 per cent. lower than they 
now are, and yet, from the increase of travel, well-in- 
formed railroad men stated that the companies did not 
lose money. Until a year ago the rate of fare on Sound 
steamers between New York and Boston was $5; but 
within twelve months it has been cut down so that it 
now varies on different lines from $1 to $3. In this 
the reductions are understood to be permanent ones, for 
those managing even the lowest price line find that there 
is fully as much profit in it as now administered as 
there was in former days. In the meantime, the rate of 
fare by rail between Boston and New York is contin- 
ued at $6, although those who pay but one dollar, and 
go a part of the way by boat, travel in cars over half of 
one of the $6 routes. It is this inequality which dis- 
gusts the vast majority of citizens who are not holders 
of railroad stock, and limits travel by creating the im- 
pression that the cost of transportation is, in most in- 
siances, extortionary. The expense to a railroad com- 
pany of carrying merchandise can be determined with a 
tolerable amcunt of accuracy; and in making freight 
rates, although fluctuations are frequent enough, this 
knowledge forms the basis of all action; but with pas- 
senger traffic very little in this way has been attempted. 
There is reason for thinking that if data coukl be ob- 
tained they would poirt to the possibity of much lower 
rates than now prevail, one respectable authority assert- 
ing that it might be shown that railroads in thickly-set- 
tled sections could profitably carry passengers at even 
less than one cent per mile.—Neu York 7 imes, 










A correspondent writes a letter from the Valley of 
the Red River of the North to show that the great 
wheat fields of the future will be located in that section 
of the country. He says the wheat raised in that valley 
this year commands the highest price of any raised on 
American soil]; that all along the line of the Northern 
Pacific Railroad is one continuous wheat field, and that 
beyond is still a better soil and a more congenial crimate. 
This year more than 8,000 farms were opened up, and 
next year it is expected that twice as many will be 
settled upon. The Northern Pacific Railroad will ex- 
tend its line at least fifty miles the coming year. 


A peculiar kind of locomotive engine has been con- 
trived, to meet a special need in England. The railway 
for which it is constructed is designed to be laid upon 
the surface of the ground wherever it may be necéssary 
to undertake earthworks or to transport war material. 
The ordinary methods of reducing irregularities by 
cuttings and embankments are out of the question in 
field operations. The engine is therefore, intended for 
ascending and descending sharp gradients, and is also 
fitted with an apparatus for hauling up and lowering 
loaded trucks. A hill too steep to be ascended with a 
load behind may be surmounted by the engine alone, 
which can then wind up the load after it. 


Chief Engineer Nichol has received instructions from 
the officers of the Illinois Central R.R., to survey a 
line from Kenney, thirty-six miles north of Springfield, [1]. 
Gilman Division, to East St. Louis, and lefton Monday 
with a force of assistants to begin the work pro- 
posed. The line will run a little west of south, passing 
through Latham, Illiopolis, Breckenridge, Pawnee, 
Zanesville, and Edwardsville, to East St. Louis, a dis- 
tance of 120 miles. This would give the Illinois Cen- 
trala through line between Chicago and St. Louis, 
eight miles shorter than the Alton. Some are disposed 
to regard this move merely as a bluff to offset the scheme 
of the Wabash for a through line between Chicago and 
St. Louis by completing the Chicago & Paducah into 
Chicago, but the officers of the Illinois Central here, 
say that work will be commenced immediately, and 
seem to believe that the Company mean business. 


‘An old enterprise has been revived by which Chicago 
is to get another road. In 1873 a proposed standard- 
gauge road from Pittsburgh to Chicago had an agent in 
Europe, who negotiated a loan of $7,000,000 in London, 
and the mortgage was scarcely recorded in every coun- 
ty seat on the line from Chicago to Marion, Ia. in the 
latter part of August, 1873, when the panic came, and 
the final contract abroad not having been executed the 
loan and road both failed. During the past summer it 
has been revived on the narraw-gauge basis, and conso- 
lidated with a line from Pittsburg to New York City, 
making a continuous line to Chicago. From Pittsburg 
west, more than 50 miles are in running order; from 
Marion to Kenton, O., the grade of 1873 is being reoc- 
cupied, and from Van Wert to Huntingdon, Ind., the 
line is being vigorously graded. Ten miles are about 
done, 60,000 ties are “out’’ and more are contract- 
ed for, and the line looks hopefully toward Chicago. 


In the long-pending controversy concerning the large 
body of lands claimed by both the Central Branch of 
the Union Pacific Kailroad Company, and the Kansas 
Pacific Railroad Company which are situated opposite 
the first 100 miles of constructed road west of the Mis- 
souri River within the overlapping twenty-mile limits 
of the two land grants, the Secretary of the Interior de- 
cides that the lands situated within the overlapping 
land-grant limits should be held to inure jointly to both 
companies, In view, however, of the questions arising 
under the third section of the act of July 1, 1862, which 
were discussed in his decision of the Dudywatt case, 
Secretary Schurz directs that the subject of transferring 
the Government title to these lands be reserved for fur- 
ther consideration. In the course of the decision Sec- 
retary Schurz rules that the patent executed March 20, 

























































































RAILROADS. 


Ohio is building 23 new railroads. That looks like 
brisk times, certainly. 


It is reported that a line to connect Emerson, Mani- 
toba, with Castleton, on the Northern Pacific Railway, 
has been decided on. 


A certificate for incorporation for the Youngstown & 
Connotton Valley Railroad Company, O., was filed with 
the Secretary of State lately. It will be remembered 
that a branch line of this road is to run from Minerva, 
Stark County, to Canton. 


The last spike in the extension of the St. Paul and 
Pacific Railway to the boundary of Manitoba was driven 
a few days ago. The first car that arrived was one 
chartered by an Ontario emigrant, for his family and 
horses. 
















































ens 


MISCELLANEOUS. 


The RussianGovernment has chartered a railroad from 
the Caspian Sea to the petroleum district, a distance of 
seventeen miles, and a company there has ordered ma- 
terial trom America for a pipe line. 






































Prof. Hayden and Major Powell report the general re- 
sults of their topographical and geological surveys dur- 
ing the past season as very satisfactory. They surveyed 
12,000 square miles of the country and obtained, much 
valuable information. 


NT Se en 


ll ae One 


Fo 


City Engineer Morse, of Cleveland, O., gave it as his 
opinion that the Viaduct will be completed between 

hristmas and New Year's, should no unusual amount 
of bad weather intervene. The date of the celebration 
will probably be fixed somewhere about the hol.days, 
theretore, 









At a town meeting in De Ruyter, Madison County, 
N. Y., last Friday week, it was voted to repudiate the 
bonds of the town, amounting to $103,000. Informality 
in the bonds is alleged. The bonds are payable in 
1890, and were issued in aid of the western extension of 
the Midland Railroad. 


It is stated that the managers of trunk lines leading 
east from Cincinnati, have practically agreed tu desist 
from warfare in passenger rates. The only obstacle is 
a technicality in the wording of the written agreement, 
which will be obviated. The Atlantic and Great West- 
ern will be allowed to charge $2 less to New York than 
other roads, on account of advantage of mileage. 


So many railroads, says the San Francisco Alta, have 
been bullt in California, and they have advanced so far 
beyond the demands of business or the probability of 
any a that the future construction must be 
slow. t of 2,000 miles, at least 1,600 do not pay 6 
per cent. on the cost, Long stretches have been built 
with the expectation that they would be unprofitable, 
one motive being to increase the trade of other roads 
already built. 





















The Brooklyn Board of City Works lately dismissed 
Assistant Engineer S. D. Adams,a son of Julius D. 
Adams, the former Chief Engineer. and directed that 
his duties be performed by E, 8. White, keeper of the 
storage reservoir. The Board also discharged seventy 
laborers. 


Brockville, Ont., proposes to pay a subsidy of $12,000 
to a New York silk manufacturing firm to locate there 
and supply 200 hands. Brockville was once the “ ban- 
ner” town of the St. Lawrence River, it is now about 
as dead as its back door neighbor Perth. Either are 
about as lively as a graveyard. 
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The trade of dressing fur skins was once carried on in 
Albany, but it is now a lost art; all the seal skins used 
in this country are dressed in England at a great profit. 
Most of the seal is procured in Alaska, and is then 
shipped to England, to be returned under a heavy duty, 
Thus it happens that seal goods cost enormously, 
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The Shah of Persia refused, two years ago, the appli- 
cation of an English company to reconstruct the dams 
of Awaz,which would padi a great part of the province 
of Arabistan to be irrigated by the waters of the Karoon, 
and rendered fertile, as in former days. He has now 
ceded the right toa French company, together with a 
large area of territory. The work will begin in 188r. 
The company will also have the preference over others 
in irrigating other regions. 


Keeping the Canals Open.—Mr. Clark, state super- 
intendent of the canals, was in New York recently and 
called upon President Edison and ex-President L. J. N. 
Spark, of the Produce Exchange in relation to the canals. 
He expressed much gratification at the large business 
on the canals during the past season, and said he should 
try and keep them open as long as the business con- 
tinued, so far as he could with the use of ice breakers. 
He thought this could be done until a later date than is 
usually appointed for the canals to close, providing there 
were no heavy snow storms. It has been customary to 
issue a notice two weeks before the official closing of 
the canals. Last year they were not closed until Decem- 
ber 7, which is the latest they have been kept open since 
1870, when they closed a day later. 


Prof. Lockyer is of the opinion that human life on the 
planet Mars may be very much like human life on the 
earth—the light can not be so bright, but the organs of 
sight may beso much more susceptible as to make the 
vision quite as good ; the heat is probably less, as the 
polar snows certainly extend further, but by no means 
less in proportion to the lessened power of the solar 
rays. He agrees with others, that several very remark- 
able seas—including inland seas, some of them connect- 
ed and some not connected by straits with still larger 
seas—are not definable in the southern hemisphere, in 
which, as is the case also with the earth, water seems to 
be much more widely spread than in the northern hemi- 
sphere. There is, for example, a southern sea, exceed- 
ingly like the Baltic in shape; and there 1s another and 
still more remarkable sea, now defined by the observa- 
tions of many astronomers—one near the equator, a 
long struggling arm, twisting, almost in the shape of an 
S laid on its back, from east to west, at least a thousand 
miles in length and a hundred in breadth. 


During the last year, the output of coal in the British 
Islands amounted, it is stated, to $132,000,000 tons. 
In regard to the popular notion that by such prodigious 
mining operations a great part of the crust of the earth 
is becoming use up, and that if the soil that has been 
dug out of the mines were piled up it would make quite 
a mountain range. The following figures are present- 
ed. <A cubic mile is equal to 147,198,000 cubic feet, 
and, allowing twenty-nine and a half cubic feet of coal 
in the solid'to weigh a ton, the result is just five billion 
tons of coal in one cubic mile—this being, in fact, a 
greater weight than has yet been raised in the British 
Islands; and, according to the most reliable statistics, 
the end of the present year will just complete the first 
cubic mile of coal, exclusive of waste, in mining. If, 
therefore, this mineral fuel had been stored in mountain 
heaps on the surface, instead of being buried in the 
bowels of the earth, a very small mountain range indeed 
would haye been equivalent to all the coal fields availa- 
ble to man in the whole earth. 
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ON THE ECONOMIC USE OF STEAM. 








Read at the meeting of the American Association for 
the Advancement of Science, Aug. 22, 1878. 





BY PROF. CHAS. A. SMITH, WASHINGTON UNIVERSITY, 
ST. LOUIS. 


(Concluded from page 376.) 


The third process, viz., the transfer of a portion of the 
fluid to the place where it does work, is the passage of 
steam from the boiler to the cylinder, and though a 
very simple operation, is usually like other simple 
processes, neglected, and there are two losses to which 
it is subjected :—radiation from the pipes and steam 
chest. and the reduction of temperature and pressure 
caused by frictional resistances from the sides and bends 
of the pipe and the various valves through which it may 
have to pass ; these latter resistances combined, go by 
the name of wire drawing or throttling, terms which in 
this connection are obviously appropriates’ Loss by ra- 
diation is to be protected against by covering the pipes 
with some substance through which heat passes with 
difficulty, and the other losses can be provided for by 
using large pipes and steam passages and some form of 
governor which does not throttle the engine but acts 
upon the cut off; the evil effects of throttling will be 
shown later. The fourth process or the change of vol- 
ume, by means of which the heated fluid does work, is 
the most complex, hardest to watch, and most difficult 
to understand of all that pertains to the use of heat, 
and one that is only imperfectly understood after 





(Refer to table on page 383.) 





















all; but som: attempt mast be made to at least 
arrive at the facts. 

Elaborate experiments have been made upon the 
properties of steam, and valuable works written upon 
the theoretical use of steam, but in this paper we shall 
confine ourselves to a few comparisons between the ac- 
tual use of steam and its theoretical use. In making 
such a comparison it is necessary to adopt some unit, 
and we shall take the number of pounds of water used 
by the engine to give one indicated horse power for one 
hour, the abbreviation for this expression will be 
the somewhat cumbrous one, water p I H P ph 
which is well established. The utility of such a unit is 
evident from considering that the power is the thing to 
be furnished and that the water has to be boiled. We 
shall have a word to say hereafter about other units in 
common use. 

James Watt, “the father of steam,” pointed out long 
ago the benefit to be gained by using steam expansively, 
and he has been followed by every writer of note with- 
out exception till it was reserved to Chief Engineer 
Isherwood of the U.S. Navy, to question experimentally 
these deductions ; for though Watt and all other build- 
ers had failed to secure the benefits they had fondly 
hoped for, yet there had been no heretics to the estab- 
lished steam creed, though now the views then so uni- 
versally accepted, are modified. If we were dealing 
with a perfect gas, Watts’ views would need little 
change, but our fluid is that most wonderful compound, 
water, Water exists asa solid, a liquid, and as a gas 
bearing particles of water still liquid, as dry steam just 
free from liquid, and as steam heated above the point 
of saturation known usually as superheated steam, (for 
detailed information of the properties of steam, see Prof. 
Coterill’s work : ‘*The Steam Engine considered as a 
Heat Engine,” E. ard F. N. Spon, London, 1878), and 
it is only by considering the action of an engine in de- 
tail, that we shall see why this gain of expansion is not 
fully realized. % 

Let us first consider an engine working with steam at 
say 105 Ibs. pressure above the atmosphere without a 
condenser and without expansion, and to begin with an 
examination of the cylinder: steam has just been ex. 
hausted from one end of the cylinder into the air, and 
of course the cylinder remains full of steam just above 
the atmospheric pressure say at 220°Fahr. The iron 
of the cylinder and piston which had just before been 
exposed to the steam at ros lbs. having a temperature 
of 341° Fahr. is now exposed to steam 121° colder than 
itself and of necessity radiates heat into it and begins 
to cool the iron; this goes on until the movement of the 
piston again exposes the iron to the hotter steam, but 
now, what is the effect of the cooled iron on the hotter 
steam? It must condense some of it until the iron is 
again brought up to 341° Fahr., and this process is re- 
peated at every stroke. Let us see now the effect of 
putting on a condenser to this engine. The exhaust 
temperature drops to say, 104° Fahr., and the lowering 
of temperature is now 237°, an increase of nearly 100 
pet cent., and we have reason to suppose that condensa- 
tion of steam in the cylinder will be also increased 100 
per cent. 

Now a non-condensing engine, using steam as above, 
should use thirty-six pounds water pI H P ph, but if 
a condensation of say 10 per cent. takes place, the water 
evaporated is increased to 39.6 lbs. p I H P p h, by the 
addition of a condenser there is a gain in favor of say 
10.5 Ibs., or 10 per cent. of 105 Ibs., the water con- 
sumption should be reduced re per cent. or to 32.4 Ibs. 
p 1H Pph, but the condensation is now 20 per cent. 
and the water consumption is 39 lbs.pI H Pph,a 
saving of only a trifle over 2 per cent. It may well be 
doubted, however, if the condensation of steam in the 
cylinder be not even more than the roo per cent. great- 
er in the latter case than in the former, in which event 
there may bea positive loss by the use of the con- 
denser. 

Suppose now the steam is used expansively, and that 
we look at the actions which take place as in the pre- 
ceding case, the hot steam at 341° Fahr., comes in and 
meets iron cooler than itself suffering a condensation up 
to the time of cut off and after that point as the pressure 
falls, some ot the water may even be evaporated by heat 
taken from the iron, but this only causes a lowering 
of temperature in the iron, which again increases the 
condensation of the next stroke. It has been found 


experimentally, that the amount of such condensation 


with every variety of engine. 
be answered as to the accuracy of the instruments used, 


cent. in the readings of this instrument. 





increases with the expansion. We will call the condensa- 
tion which takes place from the time the steam valve 
opens till it closes “Initial Cylinder Condensation,” 
and state it in per cent. of the total steam used and we 
shall find that the portion of steam remaining uncon- 
densed to do the work is best expressed also in per cent. 
of the total steam used which has been called the “‘Dry- 
ness fraction of the steam.” 


It is utterly in vain to longer ignore this question of Cy}- 


inder Condensation as a kind of myth or theoretical bug. 
bear, for from the tests made in all portions of the world 
where steam is used, it can be shown to exist. 
a table with a collated series of engines which have 
been tested carefully, some few by the writer, but prin- 
cipally by other engineers from which the magnitude of 
the evil may be clearly seen. Of course the losses 
shown are not all due to the Initial Condensation; for 
Clearance, Wire drawing and Radiation are sources of 
great loss. Wire drawing will be again mentioned. 


We give 


In connection with the subject of cylinder condensa- 


tion it may be well to answer two questions which wil] 
suggest themselves at once; the first is: As the actual 
determination of the quantity of water really used is 
made by measuring the feed water put into the boiler, 
how about priming? In reply to this we can only say 
that the worst recorded case of priming of which the 
writer has knowledge, was about 15 per cent., but it was 
under exceptional conditions, it is very doubtful with 
boilers not over crowded, with fair steam room and 
good circulation, if the priming reaches over 1 per cent. 
while in some cases the condensation reported is over 


50 per cent, and is found with all kinds of boilers, and 
The other question to 


and especially the indicators. Extensive experiments 
have been made which show errors sometimes of 15 per 
Now a little 
thought will show us that if the pressure taken at the 
point of cut off be measured on the card, that if the 


friction of the instrument cause an error it will probab- 


ly hold up the pencil which begins to fall, giving a 


longer steam line and higher pressure than exists, and 
crediting the cylinder with more steam than there is in 


it, thus giving too low a value for the initial condensa- 
tion. While at the end of the stroke the friction is 
much greater relatively to the strength of the spring and 


still holds up the pencil, causing perhaps the expansion 
curve to keep up too high ; this is often credited to re- 
evaporation and variations in the law of expansion. It 
must be kept in mind that a constant friction of the 
pencil on the paper produces errors which are much 
greater relatively, at the lower pressure than at the full 
range of the spring. 


We therefore conclude that notwithstanding errors 


in the indicator, our conclusions respecting cylinder con- 
densations are correct. 
to be an evil of sufficient magnitude to seriously inter- 
fere with the subject. 


With priming it cannot be said 


A question more difficult to answer is likely to be 


brought forward, viz., the wonderful energy of the trans- 
mission of heat shown by the internal surface of the 
cylinder in condensing steam being many times more 
efficient than the best surface condensers. 
heard this fact mentioned asa fatal objection to the 
whole theory of Cylinder Condensation, but a little con- 
sideration will show that it is entirely in accordance 
with known laws. 


We have 


It is well known that the transfer of beat, for example, 
through a thick plate, depends upon the difference of 
temperatures upon the two sides of the plate. To fix 
our ideas, suppose an iron plate, ope inch thick, with 
the temperature of one side 100° higher than the other 
now suppose the plate divided into ideal layers each 
0.1 inch thick, thus coming from the cool side at each 
plane of division we shall find the temperature 
10° higher and that each layer 0.1 inch thick with 
a difference of temperature of 10° between the 
two sides transfers just the same amount of heat 
as does every other layer, and as does the whole 
plate one inch thick with a difference of temperature of 
100°. Such is well known to be the case in a steady 
transfer of heat ; but now suppose the plate to be at a 
uniform temperature throughout, and that the tempera- 
ture of one side be sudden|y »’ised to 100°. In the first in- 
stant the layer 0.1 inch thick next the hot side will have a 


difference of 100° temperature between the two sides and 


the rate of transfer during that first instant is ten times 
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as great as before, and if our layers had been taken 
0.01 inch thick the rate in the first layer is 100 times as 
great as during the steady flow ;—of course this state of 
things is only momentary and tends rapidly to that of 
a steady flow, but in the case of the cylinder of a steam 
engine the sudden rise of temperature is followed 
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by as sudden a fall, and consideration of the differences| Tubular | “ \Chi. W. W.. N.S. ee 13.09 | pap 
in weight and specific heat, will show that 1-16th inch Flue Ext.|Cincinnati W. W.) 14.68 Pittsburg. 16.23 | 8.51 
of metal will carry all the heat of the steam in the cyl- é on a acter § “Gus | Bye- 
inder with a very slight rise in temperature. “ | _ = - ” 
This action of condensation accompanied by rise and “ “ | 7 re o'58 
fall of temperature of the metal surface must go on un- a 1..26 | 8.41 
less the metal be heated so hot that the lowest tem- its ie ~ 22.76 | mse 
perature of the of the interna! surface is that of saturat- Drop Flue. 2 Hartford W. W.|23. 125 11.22] 48, 5|Anthracite. saa : 
ed steam at the inlet pressure ; in an ordinary engine the 


average temperature of the metal of the cylinder is 
much lower than that of the incoming steam, and of 
course the lowest temperature of the internal surface is 


6. 57 
5. e4 12.48 | 


|} gr.08} 
Jersey City “ 20.22] 8.17) 40.4 


qa. © f e0rs 

“ 11.39? 

still lower than this. 4. 8 | 12.075 
Initial Cylinder Condensation then can only be pre- ™ “ [Louisville “ 22. 5| 676) 30.0)Pittsburg. 10.06 

: 10.137 

vented as above stated by heating up the metal of the Tubular. | Ext.|Lowell - 27. 5| 1100] 40.olAnthracite. 5.44 | 9.745 
cylinder above that of the incoming steam, hence we see “ “ |Lynn “ 3° 818 25.6 “ 13. 9 | 10.97 
that the use of steam jackets, though serviceable in “ Philadelphia “ F g.10 

supplying some of the heat taken by the steam in high Int 


-|Lawrence “ Cumberl’d. 
expansions can never fully make up the temperature re- 


quired, as the external temperature can only be kept = “ a “ oe a ne 
that of the inlet steam, while we require the average to “ * _ “ “ ' 3.75 | 10.12 
be above that of the inlet steam. We must then heat hae ss ” Anthracite: 13.9 | 10.87 
the metal of the cylinder either externally by hot gas, oe Ext. Lowell M. M. Co. ss 0k tae . 6. ” | % s8 
or internally by the use of super-heated steam, which, Upright. | Int.) “ Mass. C. M. 35.6 o 1275 | 7.87 
from the energy of action of the internal surtace is prob- “ = = 39-5 : 7-15 | 12.06 
ably preferable. _ = 49.1 a 13.42 9.62 
The use of superheated steam is liable to the evil of} T¥b- uncov) |“ Boote C. M . . 4 5-4 8.88 
being carried too far, and it is due to Mr. G. B. Dix- pos 7.5 9-43 
well, of Boston, that the means for avoiding this evil and| Tubular 
of properly regulating the temperature of super-heating | Covered | Ext. : 15. 2|/Vossburg. 7-68 | 10.57 
to the amount of expansion have been discovered, and Flue. L 4 Anthracite. 4.44 7.58 
Sectional 
the thanks of steam users are due to him and Prof | wat'r Tube Am. Inst. N.Y. A] 27-  |876%| 32.5|Anthracite,|2-65| 7-34 of 13.07 10.64 
Channing Whittaker for important discoveries on this * B 32% |g20 28.5 “ 3-59] 7-38 ol 13.9 10.60 
subject. Of the economy due the use of super-heated | Wat’r Tube a 23. |600 a = ae 7-26 3-26 10.0% | 10.49 
steam there is little room to doubt, and in the table of ieee, E 33% a se of co ies ;.. mf oe 
engine tests there will be found a few examples which} farbain | Int.|Galloway Boiler. | 33. {748 22.7\English. [3-75] 9-62 g.85 | 11.28 
show clearly some of the gain to be realized. Tubular. * 33- |748 22.7 = 1-57/10.82 | 3.27 | 12.83 
With regard to the loss by Throttling and Wire| Lancashire! [St. Louis. 32- . Illinois. 7+33| 8-9 17.5 9.67 
drawing before mentioned, it is one of the hardest evils} Portable | Royal Ag S. 1b 1). 3/283 94-S/English. [T+ 7 15.7 10.23 
Tubular Cardiff Eng 2} 3. 2/220 69 2 12-8 11.83 
to get rid of on account of the prejudices of the men “ 1872 2| 3- 2\220 69 “ 12.5 11.82 
employed in running the engines. In the first place to a 3, 5- 170.5) 33 Be S 14.8 4-59 
make clear that there is a loss, let us examine an d 5-75]08-4 = os ; 10.3 11.02 
indicator diagram. On this diagram horizontal dis- a awe | Se s A 5" 
tances represent volumes, and ~ vertical distances 8| 2.37\2I1 89 a. 6 2004 10.49 
pressures, as the steam comes in it raises the pen- To} 3- 5|187.8) 54 3. 7 2007 9-93 
cil and draws a nearly vertical line, and at the 7 % po gh Bo - . 1306 8.97 
closing of the steam valve the pencil begins to fall Elephant | Ext.|Mulhouse, France.) 20. 1/607 | 303 /Rauhamp. a 358 
and there is described this expansion curve; now just} Lancashire| Int. 1875 20. 5|612 29.8 “ 10.41 8.92 
what that curve is, and just what it should be, we will| Fairbain | “ 20. 5)1017 | 49-5 . 18.53 | 9-21 
not enter upon, but excepting that condensed and re- aaa N. Y. Navy Yard.) 10. 8)150.3) 14 5-57 ge 
evaporated there is the same quantity of steam present aa ad 
in the cylinder at all points after the cut off takes place 22.10 | 7-80 
and before the exhaust opens. Now the area enclosed 8.64|149 bel 27.76 7-40 
by this figure represents the power exerted in the en- 6.48|148 = 3 ae = 
gine, and it is clear that if this steam line could be 4-32|147 34 15.00 | 8.93 
raised before the cut off takes place we should get more} Two Flue | Ext.|Washington, 1843) 14.30/377-5) 26.8/Anth.7 sam 6.64 | 9-63 
power with the same steam, or by using less steam we 14-14 27 Soft 11 sam 7-01 | 9.68 
could get the same power, and at any fall of pressure of — Caking 10 7-42 | a = 
the inlet steam below the boiler pressure is a clear} Marine | Int.|Keyham, Eng. 10to 13} 4-85/35to 47| English. 15 to 25 10.05 
source of waste. But there is a practical objection to “ “ |N. Castle upon T,/28to 15 26to 38 “ . 15 to 25 12.06 
the use of high pressures and great expansions which ee cg so8 5° ” 27-6 11.5 
makes the use of a full throttle a hard one, and that is Lancadhies eis oe okey as ; 10.86 
that the changes of load and shocks on the engine are Galloway | “ - 31. 51719 22.8 ; 
much increased thereby. _ 21. o/719 34-3 10.58 
With the present skill in building engines and with ok 12" fire. Ig. 10.12 
the Corliss, Brown and Porter engines, running at high : se ; : - a “7 
piston speeds and expansions, and with the skill gained 21 anf Bre. 23. 10.90 
in the thousands of locomotives which cover the land in Fe pe ¥ fon 24. 9-95 
pe ; : : , * Gre. 24. 9. 
arc am tan Satan aeiee ss ah: Loc’motive Wab. Ry. w. div. 15|801 53-4/Tlinois. eo oa 
To obviate the mechanical difficulties in the use of “ 1.13 6.53 
high pressure steam with great expansion, the use of the e 1.08 7-27 
compound engine has become very general. The shock + -98 ps 
caused by the inlet steam is taken on a small piston a ks 8.55 
and is consequently of less magnitude, and then when| Flue | Ext.ict. Louis tested by Lllinois 13.03 | 5-44 
the steam is turned into the large cyliader the pressure vie se fs 511136 | 224 : 6.30 
is much reduced, in this way it becomes possible to re- 4 ker red. Gratt. 
duce the shocks on all the connections and the wear Lp sg faa: St. Louiotst 7%, 24. << 
thereon attending, but there is also besides this advant- 


age a thermodynamic gain of considerable value. 
There are two classes of compound engines, one intro- 
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duced by Woolf in 1804, the other patented in 1834 by 

E Ernest Wolff. In the former the steam after being used 
“4 with more or less expansion in one cylinder is opened 
q to the large cylinder also, and acts upon what is practic- Locality. 
a ally the difference of volumes swept by both pistons and 
4 is finally when filling the low pressure cylinders ex- 
























i ™ Inches. The writer 
is hausted to the condenser ; the result of this is that the} Wabash Ry. |Locomotive...... 16X24 3-3 30 14 70 min. run. 
; small or high pressure cylinder is exposed during the St. Louis. a Ex. valve axe 2-3 47 a a — _ 
end of the stroke only to the low temperature at the ees 9: ae te ¢ 4 -0 we ean of I week. 
} end of the expansion, but is not exposed at all to the Lawreace W W Double Beales ‘ sane a7 *27 in. jt. 7-5 os po >i 
} condenser temperature during the return stroke, and| Lynn W. W. |E. D. Leavitt's... 191% x84 41 ti 
i. that as a result the cylinder condensation is much less : 36X84 13.90 |*3rin.jt.| 14.1 7.5 |Report of Trial, 
than it would be in a single cylinder engine using the one W WNS)Double Beam....| 70120 2.76 | *40 29.7 | 10.5 pete simon 
‘ pit : f uth Engines. |Crk. & Fly Wheel 27.5 “ %  & 
+ same expansion ; this is well shown by the engines in | Mijwau, W. W. |Double compound] 36X62 24.14 | 8.6 ieee 08 
the table of engine trials. The other class of compound B. C. and F, W.. 58 X96 
i engines is commonly defined as having an intermediate | E London W W 72 D. K. Clark. 
| receiver, a phrase which explains the whole engine when 80 
: it is understood that the steam from the first cylinder Pa 
is exhausted into a receiver from which it is used again, | Saltaire Eng. |Corlisscondensing 
in the second cylinder, The result of this arrangement 
is to more completely cut off the high pressure cylinder 
from the temperature of the exhaust steam in the con- England. Comp. eng. by B. 
i denser and thus to still farther diminish the Initial Cyl- Donkin & Co. jac. 
jnder Condensation, there are of course losses due clear- Same builders.... 
ance and radiation which are greater in the compound ee. 2 90 Sse 
; , ; : . ame builders.... 4 
. engine than in the simple one, but usually there is an Compound unjktd : 
advantage gained by them. Thomson's com- 2.98 48 
The principle of compounding has been extended with pound jacketed 10.1 
favorable results to three and even four cylinders with Portable ..--.... 4-8 35 
intermediate receivers, but the additional complexity 38 a 
makes the writer doubt if they are likely to come into 2.4 33 
} common use, the engine of the future appears to be of 3.8 23 
i the compound receiver type, using steam which shall be 2.7 pi 
superheated not only before entering the first cylinder Compound..... ; fei ? 24.8 
but again before being used in the second cylinder, and Single superhtd 4-13 18.6 
as stated by Mr. Chas. E. Emery, the present need is a | St. Louis W. W./B. C.and F.W..| 85120 3-75 26 24.5 9-7 | 8 hours Trial. 
good, ethcient, reliable and manageable superheater. Nos Eat oe Same caaae a) sox 8 a os eis ge 6... 
| With the transmission of the energy exerted in the B.C. and F.W..| 80X138K 9- 
steam cylinder to the main shaft and the driving wheels, | Stmr. Michigan 1.08 8.6 Isherwood quo- 
or to other means for giving out the power we shall 1.40 13.8 ted by Dixwell. 
have little to do, the friction of such arrangements is ‘ah ~ 
usually from 8 to 15 per cent.and dzpends more upon 3.44 a 
the skill of the mechanics who build the engine, than i tte 7 “7 z 
upon their design, nor shall we enter upon the ma- | ‘485s. institute. ; “19 5°. ws 
saniiy of transmisssion or of use in any way. Our ob- Tech. Boston. |Corliss........-. 8X24 a pe a 2-3 |com stm Fo 
ject has been to briefly glance at the use of steam and a as 29.14 2.3 aad ee Pat 
to point out the way to economy rather than to give 2.17 13.6 21.75 a. * es 
discussion upon other matters and will close by enter- 4-05 52.2 27-66 | 2-3 loom « |S2E 
ing a protest against the indiscriminate use of a unit U S Rev Steam.|Upright marine..| 34.130” ae “: 4 Pi 11.3 a as 
2 very commonly employed in pumping engines, that is. | Gallatin. Con. without jckt. 1.51 ar 44.16 sup re Pa 
the term “Duty.” This began to be used to compare with jckt. 2.00 19 33-34 Hiy® 
. : ; ‘ . “ “ : 40 are 
. Cornish Mines pumping engines, once justly noted Nadie, isda vt a eases 5 $ 
ior economy, and meant the number of ft. Ibs. lifted by a Jacket o 5.92 43 26.00 | 9.1" a5 
bushel of Welsh Coals weighing 94 lbs., then an English < 5.21 39 26.70 
cwt. 112 Ibs. was used, and in this country 100 Ibs. has me 3-73 19 24.00 
always been understood for the amount of coal, and all r ¥ 3-16 19 26.32 
though such a unit is very tempting from its compre- Seas "yn : a 
hensiveness, yet, though well suited tor making compar- Jacket on 6.08 31 22.95 
isons in any small locality among a given class of en- wre 5.07 33 24.02 
gines, for an extended country with engines and Me a 4.82 20 22.39 
boilers of widely different kinds, few things are more ia Mie = —— 
likely to mislead when when stated as a whole without “4 3.32 22 25.71 
explanation. There are involved in it: Coals of differ. ae 2.40 2 oe 
at heatin wers, Boilers with different evaporations, ee 2.21 7 ° 
Racine of pre efficiencies, Cylinders ole inde- Condens. vacuum 4-37 39 eee yee 
ae ; without jacket off 3.48 27 29.36 
pendent losses and pumps with peculiar losses. In the * on. 4-07 26 25.87 
face of these five varying factors can we expect to learn yee 3.52 23 27.34 
anything from a comparison of the duties of the various Ex. Sl. off Jckt. off. 2.47 9 25.23 | 8.7 
; engines without full details on these several points, _ es of re 7 ge 
Lately we find the term duty qualified in various ways “ “ 4 4l 22.93 
till we almost wonder whan can be given next, and till m on. 4-87 34 aa 
the explanation which must accompany the word is for- «of coe 29 24.35 
gotten. Let us rather use the simpler if less compre- ok 5 7.78 46 25.03 
hensive units and then we shall have our information in ee. 5.63 32 23-77 
the most useful and convenient form. : “3% 21.89 
Efficiency of the fuel in per cent. of carbon. eae #3-99 
Evaporation of the boiler in lb. water per Ib. coal. -s ae 
Consumption of steam in lb. water pI H P ph. “ 4 20.61 
Efficiency of the engine in per cent. . 3 20.69 
Efficiency of the pumps in per cent. a aa 
NoTe.—The excellent method introduced by Messrs. 
Farey & Donkin of measurement of the heat in the ex- 
haust steam though admirably adapted to condensing | US RvSt Rush/Compound, anes 18.38 | 8.6 
engines is difficult of application to non-condensing en- PAM on ff oy af 
gines. Lbs. water per I. H. P. p. h. cam of course be pe] | a a 


duced to thermal units per min. by multiplying by 16.1. 
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WE are glad to see the preliminary steps taken 
towards a legislative consideration of the vital sub- 
ject of the “denudation of timber lands.” It is 
now sO many years since scientists first called atten- 
tion to the probable evil effects resulting from the 
destruction of the forests, fhat it is surprising to 
think, that, notwithstanding the efforts of the press, 
no public attempt has been made to meet the ques- 
tion until the absolute necessity presents itself. 
The question as regards the general economy of the 
whole country should be treated upon at once; and 
while this is paramount, it is equally a pleasure to 
think that the ruthless hands of the lumber specu- 
lators will be, to some extent, restricted from trans- 
forming every patch of marketable timber into 
howling wildernesses. 


CONCERNING WATER WORKS’ TRIALS. 





Another report of a trial preliminary to the ac- 
ceptance of certain water works has reached us. 
We cannot but note the neglect or omission in this 
report of many things of which an engineer needs 
in order that he may fairly judge of the economy and 
efficiency of the work. And nine out cf ten reports 
of such trials omit precisely this data. The engi- 
neer wishes the furnishing of such facts as will 
make him independent, if desirable, of the deduc- 
tions of others. What was the quantity and qual- 
ity furnished? What was the quantity of water 
raised? To what height was the water lifted? Where 
were the gauges placed by which the pressures 
were determined, and what kind of gauges were 
they? What was the boiler pressure? What was 
the indicator horse power? What allowances were 
made and why? What were the dimensions of im- 
portant parts of engine and pumps? What were 
the lengths and dimensions of pipes to and at the 
point or points at which the tests were made? 
Many such unanswered questions arise; and we 
must have their answers before we can judge truly 
of the value of the work done. By the popular 
mind, such general statements are all that are 
sought, but they are misleading. The engineer 
wishes to answer this question: Has the greatest 
work been done at a minimum cost? 


MECHANICAL THIEVES. 





It has been said that evil results are always at- 
tendant upon good ones. The mechanical supremacy 
of the Americans shown at the Paris Exhibition, is 
more than tacitly acknowledged in the industry 
with which conscienceless Swedish and other foreign 
manufacturers are copying our exhibits, even to the 
minutest details, trade marks and all, not by draw- 
ings for legitimate study, but by exact castings for 
imitative construction and sale. Some of these 
creatures, anticipating the Exposition, made ready 
beforehand, and boldly placed upon exhibition, ar- 
ticles which, to experienced eyes, were patent as 
gross thefts. To such men we can apply only the 
harshest epithet, accompanied by the intensest ad- 
jective we can call to mind. 

The Iron Age derives some consolation from the 
fact that the proportions of these stolen machines 
are designed for the superior American iron, so that, 
when these foreign thieves use their inferior metal, 
failure must result. 

But will not this work to the injury of our 
manufacturers? We know that, in the past, we 
have suffered largely from the manufacture and sale 
of bogus articles, made by unscrupulous foreigners. 

It has been asserted, and we believe with truth, 
that, upon order, Birmingham and Sheffield manu- 
facturers are sending inferior goods to Canada and 
Australia, designated as American, and bearing the 
names of well known American firms. 

Purchasers are seldom in the position where they 
can discriminate between the true and the false; so 
that such inferiority must work to the harm of 
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American industry. And now Swedish and Cana- F is charged that this emanated from those interested 


dian thieves are entering the lists. 

We have to be a little grateful for the compli- | 
ment this stealing conveys—“ Poor goods are never | 
counterfeited.” 


ABOUT CHOOSING GOOD HOUSE-SITES. 
Sanitary considerations in the location of our homes | 
are often ignored. We give prominence to other 
matters; the picturesque and the more utilitarian 
convenience, are the chief guides, and these, too, 
when a little knowledge of sanitation would show 
that disease, and perhaps death, will accompany | 
our choice. 

In cities but little choice can be used; the engi- 
neer and geometry have preceded us; but the 
neighborhood of odoriferous manufactories can be | 
avoided, and a locality where good drainage can be 
secured may be sought. 

But in the country a greater choice can be exer- 
cised. There the artistic and hygenian judgment 
can act together. A little common sense exercised | 
about apparently minor things, might make “health | 
lifts” and such “ institutions” of little need. 

We should look primarily for a dry location, | 
from which a good natural drainage can be got. | 
Houses are too often erected upon spots where the | 
flooding of cellars is no strange thing. We should | 
never build upon an alluvial soil when a saturated | 
substratum lies close to the surface, if we would 
avoid the advent of malarial diseases; otherwise | 
their appearance may, with certainty, be expected. 

No natural drainage is possible when a non- 
absorbent rock closely underlies. All gravelly 
soils, having such an understratum, should be 
avoided. The drainage of house-sites should be 
as thorough as that of a farm. 

While the drainage matter is under discussion, | 
don’t forget the necessity of sunshine. A house 
may be so placed that this life-giver can peer into 
every room each sunny day. Heat! better that | 
than dampness and its attendant evils; and, too, 
the inconveniences of excessive heat can be much 
lessened by fair judgment. 

We have written nothing new; but what we have 
written is often neglected or forgotten. 





THE GOVERNMENT SURVEYS. 





We extract the following short article from a 
communication from Washington to a New York 
paper. Independent of the primary question in- 
volved it bears a very significant relation to the 
subject which has been touched upon so often in 
ENGINEERING NEws, viz: the relative status of the 
U. 8. Civil as compared with the U. 8. Military, 
Engineer: 


“Few departments of the public service have 
been more rife with petty intrigue and cabals than 
the three organizations occupied with the Govern- 
ment surveys in the West, geological and geographi- 
cal, and currently known as the Wheeler, Hayden 
and Powell surveys. The first is in the hands of 
army engineers, and the last two are conducted by 
civilians in the employment of the Interior depart- 
ment. Following the usual traditions of the ser- 
vice, the army engineers have endeavored to ignore 
the work of the civilian explorers altogether, have 
duplicated their surveys, and issued volumes pre- 
pared in the most costly — Every year these 
surveys come before Congress for an appropriation, 
and every year the difficulty and expense of having 
three separate and disconnected surveys become 
plainer and plainer. The remedy for this, accordin 
to the army engineers, is to turn the whole worl 
over to them. The other surveys have a method 
similar in plan, but different i cP pe cee They 
Saas to have the surveys turned over to them. 

t spring, in the tae Sundry 
Civil bill, containing appropriations for these 
surveys, appeared a paragraph directing the Ameri- 
can Academy of fakin to "pane a plan before 
the next session of under which the In- 
terior Department Surveys should be consolidated, 
with a view to greater efficiency and economy. It 


| EDISON AND “ REPORTORIAL ” 


in the War Department survey. At all events, as 


| drawn, it did not touch the Wheeler survey. The 
| Hayden and Powell survey people were on the 


| alert, however, and had the Clause so amended as to 


include the entire lot of Government surveys. Th: 
amendment was passed, and the Academy of Sci 
ence met on November 5 to complete its report. 
Since then Gen. Humphreys, chief of the engineers, 
has resigned his seat in the Academy, it is said be 

cause the report reflects so severely on the surveys 
made by his corps. However this may be, it is 
known that it recommends a sweeping change by 
proposing to consolidate the Wheeler, Hayden, and 
Powell surveys with the Coast Survey (now con 


; nected with the Treasury Department), transfer it 


to the Interior Department, giving it the new titl 
of Coast and Interior Survey, equip it with a geo 
logical bureau for closet work, placing the topo 


| graphic and geodetic work in the hands of civil 
| engineers appointed for life, and turning over te 


this survey all appropriations made for geographi 

cal purposes, as well as those for the survey of 
public lands preparatory to sales. It is not likely 
that a reform so extensive as this can be carried 
out, and the resignation of the “chief” shows the 
attitude the engineer corps is likely to take on the 
subject.” * 


SCIENCE. 

The gullibility of the American people is in no 
thing shown more completely than in the avidity 
with which it swallows any assertion or report 
paraded as scientific. That proper catering may 
be done to this peculiarity, “ scientific’ depart 
ments are established in many of the daily papers, 
teeming oftentimes with the veriest nonsense; and 


| drawing from these, in country “ back” shops and 


other public places may he heard disquisitions 
which would astound a Tyndall or a Draper. Truly 
the press is a power in the land. 

Perhaps no name has become, through these sour 


ces, more familiar to our people than that of Thomas 


Alva Edison; and certainly there has been no one 
about whom so much nonsense has been asserted 
and written. If one half of the sayings and asser- 
tions ascribed to him are true, he must be superhu 
man or a fool; and he is neither, but is a man of 
wonderful inventive genius, and marvelous resour 
ces. We believe no one regrets with greater inten 
sity, or would decry sooner than Edison himself, 
the vast misinformation circulated by his ubiqui- 
tous reportorial friends (! ). 

Every few days a vivid flash emanates from the 
Sun, or some other of the New York papers, which 
only serves to leave us in deeper obscurity. Sensa- 
tion and not truth is too often the chief prompting 
of their claims. We remember the marvelous 
things to be accomplished by the phonograph ; how 
statesmen and poets were to utter in that now fa 
miliar tube, their sublimes® and most eloquent 
words, so that, when long years had passed, those 
who will have taken our places in life, might listen 
to the very tones of the learned and great of to- 
day; and so on ad libitum. How does this accord 
with fact? Has its actual performances ever 
reached its asserted ones? The fact is, the instru- 
ment is but a toy, a wonderful one, it is true; and 
deeply indicative of the great genius of its inven- 
tor, but a toy still. It is doubtless, however, the 
germ of what may become of the highest utility. 

The tasimeter is another invention for which the 
wildest of claims were made. It has not yet been 
shown to be superior te other less vaunted pyro- 
meters 

And now comes the electric light! One cannot 
but feel that our newspaper savants have become 
possessed of a veritable Megaphone, with an im- 
proved torsional attachment. We cannot believe 
that the statements that reach us can come from 
the statements as made, other than by means of 
some such contrivance. 

Can it be true that Mr. Edison claims that he 
has “found the way to subdivide the electric light 
1,000, 10,000, yes, an infinite number of times, 
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using any number of smal! and steady lights in one 
circuit?” Whoever makes such assertions shows a 
most decided lack of those elementary principles 
of dynamics which govern all force. That Mr. 
Edison has discovered something of great value 
connected with electric illumination, we do not 
doubt; but that it is a tithe of what our reportorial 
savants would have us believe, we must doubt. 
There is no dynamical principle more true, or better 
established, than that of conservation of energy. 
Work can not be done by a force excepting by the 
expenditure of its exact equivalent in some form of 
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These statements have led to an examination into 
the status of engineers at that date, and the facili- 
ties afforded for their education with some interes- 
ting results. 

The well established physical law that motion 
seeks the lines of least resistance is equally true 
when applied to transportation, and indicates the 
order of development in internal communications. 
At first, the unbroken forests imposed an almost 
impassable barrier to the explorer, trapper or adven- 
turer who was forced to launch his dug-out, scow or 
raft upon such streams as were available for his 
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24. University of South Carolina... “ 1806 
25. Moravian College (Pa.)........ 1807 


But in none of these, except perhaps the Military 


Academy, was the engineer able to obtain that in- 
struction which would fit him to assume immedi- 
ately the responsibilities of his profession. 


The U.S. M. A., at West Point, furnished most 


of the civil and military engineers for nearly a 
quarter of a century, 


The durability of the works constructed by the 


self taught engineer of that early date, furnishes a 








strong argument in favor of a practical education, 
but it must be remembered that most ot these men 
only attained eminence after great personal appli- 
cation and continuous hard study in connection 
with the problems as they arose. A few abstracts 
from “ Stuart's Civil and Mechanical Engineers of 
America,” give some idea of the preparation of engi- 
neers for their duties in the first quarter of this cen- 
tury. Maj. Andrew Ellicot, Astronomer and Surveyor 
General of the United States was born in Bucks Co., 
Pa., January 24, 1754, and assisted his father in 
making clocks and watches for a number of years. 
In 1784 he was engaged to survey and fix the 
boundary between Virginia and Pennsylvania, and 
in 1785 he was a commissioner with David Ritten- 
house and Andrew Porter to locate the western 
boundary of Pennsylvania. In June 1786 he was 
commissioned to run the northern boundary, and in 


energy. Let the acting force be “ chemical” or 
“dynamical” it must stop far short of the infinite, 
as its work must. 

Again, Mason has proved by photometric mea- 
surements, that the intensity of the electric light is 
proportional to the sguare of the strength of the 
current. That is, if, when we are producing a light 
of 100 candles, we wish to double the intensity of 
the light, we must quadruple the strength of the 
current. This fact is in strict accordance with an- 
other well known dynamical principle. We may 
divide the current, but with the same energy at the 
source, with exact division, the intensity of the 
light, must decrease inversely as the square. 

It is believed by many that the divisibility of 
the elecric light is the new thing; but this has 
been already accomplished in the Lentin, the Jab- 


purposes. In connection with this system of trans- 
portation, the pack-saddle and trail were found to 
be indispensable auxilliaries. These were rapidly 
followed by rude wagons on, at times, almost im- 
passable roads. The latter were in certain places 
improved by paving or McAdamizing, forming 
turn-pikes. The first pike in the U.S. is believed 
to be the one from Philadelphia to Lancaster, 62 
miles, which was constructed between the years 
1792-4 by private capital at acost of $465,000. It 
is still in use. 

But even turn-pikes did not afford sufficient faci- 
lities for the transportation of the rapidly increasing 
developments of the country, and resource was had 
to canals; thus creating a demand for men capable 
of applying mathematical sciences, and using in- 
struments of precision.with considerable accuracy. 
















lochkoff-Gramme, and in the Werdermann systems. 

The claims and vagaries of ignorant reporters 
cannot subvert scientific truths. We may be sure 
that whatever Mr. Edison may accomplish, and we 
anticipate great results from him, he will produce 
nothing which will violate the elementary principles 
we have named. 

We have written thus in no spirit derogatory to 


Mr. Edison; he has our keenest admiration, but as 
our protest against the usual “ reportorial ” science, 


which Mr. Edison himself must decry. 


THE EDUCATION OF AMERICAN CIVIL 
ENGINEERS.* 

In reading a pamphlet relating to the “ History, 
Cost, Revenue and Expenditures of the Main Line 
of the Penna. State Improvements,” published in 
1855, the writer was surprised to find such state- 
ments as these :— 

“ The efforts of the commissioners to secure the 
services of a competent engineer to conduct the 
surveys and examinations were fruitless; an engi- 
neer, at that day, (1824), could not be found, and 
the commissioners themselves undertook the per- 
formance of his duties. They exhausted all the 
sources of information within their reach, procured 
a spirit-level, employed a surveyor, and went to 
work with a determination which no difficulties or 
discouragements could subdue.” 

“June 16, 1824. — Jonathan Knight, Esq., of 
Washington county, was offered the office of engi- 
neer, but declined on account of previous engage- 
ments in the service of the United States.” 

“July 1, 1824.—The President of the Board went 
to Philadelphia to purchase a spirit-level, and, if 
possible, get some surveyor to use it.” 

“In August the President made a tour through 
the eastern and northern parts of the State, to pro- 
cure, if possible, a leveller to assist in the surveys. 

“Tne utter impossibility of procuring an engi- 
neer has had some beneficial advantages, as it has 
given the members of the Board an experience and 
a more intimate knowledge of the art of canalling 
than they would have acquired while trusting to a 
third person.” 

A surveying corps having been finally organized, 
“It is cited as an instance of the remarkable accu- 
racy of the levelling, that in a circuit of 12 miles, 
the error was only one foot and two-tenths.” 

* Communication by L. M. Haupt, Professor of Civil E: 


oe Towne — School; President of Engineers C ab 
of Philadelphia, &c. 


Then it was that engineering was transformed 
from an art into a science—in conformity with the 
law of demand and supply which supplemented 
common roads and turn-pikes, over which rolled 
the eight-horse Conestoga wagons, “with their 
orchestra of bells,” by canals, with their packets 
gliding through deep mountain passes, and awaking 
their slumbering echoes by the winding horn. 

There was a pressing demand for men of high 
scientific attainments, and large salaries were 





























offered foreigners to remove to America and assume | 


1789 he determined the line between Erie Co., Penn- 


sylvania and Western New York, which was “ to 
run due south from the west end of Lake Ontario.” 


In 1790 he was employed to survey and lay out the 
District of Columbia and City of Washington. In 
June 1801, he was styled “ the self-taught and only 
practical astronomer in the United States.” He 
was appointed Professor of Mathematics at West 
Point in 1813, and died in 1820, after forty years 
active service in Government employment. 
Judge James Geddes, born near Carlisle, Pa., 


control of the rapidly developing systems of canal July 22, 1763, was a land surveyor, but “by the 
improvements, but fortunately to little purpose, as} force of native genius and application in mature 


it was soon discovered that the American citizen, 
by dint of hard study and indefatigable perseve- 
rance, proved himself equal to the emergency. 
Thus was established a practical school of hydraulic 
engineering equal to any in the world. 

Up to the time of the introduction of canals, 
(about 1808), the physical requirements of the 
country had been filled by the common sense and 
good judgment of practical men, and no opportu- 
nities were afforded for a thorough training in any 
of the applied sciences. There were, it is true, 
several colleges and universities firmly established, 
but their courses of instruction were all classical 
and literary. Prior to the first surveys for the Erie 
Canal in 1808, the following colleges were in 
existence : 


1. Harvard College............6. founded 1636 
2. College of William and Mary... “ 1693 
BS. Wale Come «pis din ssasdee iiss * 1700 
4. Col. of New Jersey (Princeton) “ 1748 
5. University of Penna.......... " 1749 
6. Columbia College ............ is 1754 
7%. Brown University........... eeshee 1765 
8. Dartmouth College........ Ne 1770 
9. Rutger’s SiR are a oe vee * 1771 
10. Hampden Sydney cae: 1775 
51, SO sO, ees = 1783 
12. University of Nashville........ é: 1785 
13. College of Charleston......... y 1789 
14. Williams College............. * 1793 
15. Union Mi ek Manin Ss aes . 1795 
16. University of North Carolina... “ 1795 
17. Middlebury College, (Va.).....  “ 1797 
18. Frederick faa. 1797 
19. State University of Vermont... “ 1801 
20. University of Georgia......... - 1801 
21.. Washington and Jefferson (Pa.) “ 1802 
22. U.S. Military Academy....... - 1802 
28. Bowdon College (Me.)........ . 1802 


years” became one of our most distinguished Civil 
Engineers. He was appointed in 1808 to make 
surveys for a canal from Lake Erie to the Hudson, 
and reported that it was practicable and could be 
made without difficulty.” 

“He studied mathematics under charge of Mr. 
Oliver, a man of thorough education. Languages 
he studied without masters and became a scholar 
of the first order.” ‘When the surveys of the Erie 
Canal were commenced there was nothing on the 
continent that could be looked at or used by the 
engineers for their instructions, Civil Engineering 
as a profession had no existence. Books were not 
published then as now, from which systematic in- 
formation could be procured.” The Commission- 
ers offered Mr. Weston, an eminent English Engi- 
neer, $10,000 per annum to take charge of the Erie 
Canal, but his advanced age compelled him to de- 
cline. “New York was fortunate in having among 
its land surveyors men who surmounting every dif- 
ficulty achieved with limited capital, not only suc- 
cess but whose examples of integrity, industry and 
perseverance will forever be a standard for the imi- 
tation of American Engineers.” Judge Benjamin 
Wright, born in Wetherfield, Conn., October 10, 
1770, early manifested a deep interest in Mathe- 
matics and studies relating to surveying, and devo- 
ted all his time when not in the field, to study. 
“He procured from abroad the best books and in- 
struments, and by patient toil embodied his daily 
observations in accurate topographical maps.” Con- 
cerning his first experience with a Y level it is said 
that the Director of the Western Inland Lock Nav- 
igation Company had a level but could find no one 
to use it until one of them suggested Judge Wright 
and proceeded with the instrument to visit him at 
Fort Stanwix. He took it, cgrefilly examined its 
construction, and after adjusting it tried an experi- 
mental line of levels of half a mile or so, and tested 
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by returning to the same point, finding the work | When all the weights are in the plungers, the engines | anchorage of King-road in the Bristol Channel to the 
all right. will run at double this speed, making eight revolutions | entrance lock, the distance was only 1,000 yards. The 
He made the map and profile desired to the | per minute, and pumping just double the number of | entrance channel from the Avon to the lock was about 
great delight of the Directors, and soon became | gallons named, or 16,128,000 gallons each twenty-four 350 yards in length by an average width of 70 yards, 
chief engineer of the Erie Canal, and the father of hours. Each of the four engines has this capacity, so | with a depth at high water of equinoctial spring tides of 
the practical school of canal engineers. He was | that if all were running at the same time, the total num- | 44 feet, and of 40 feet at ordinary spring tides. The 
afterwards elected chief engineer of the Harlem R. ber of gallons pumped into the reservoir in twenty-four tock was 1.400 feet in length and soo feet in width, 
R., and consulting engineer of a large number of hors would be about 64,512,000 gallons. The real | giving a water area of about 16 acres, and a length of 
eansl end other improvement companies. capacity of the engines, however, is something greater quay wall of 3,200 feet. The south end was not pro- 
Ceeetenn White, another of the Bele Canel east: than this. It gives a pretty good idea of the immensity | tected by a wall, but was finished off with a slope of 2% 
. or) : 2 : ; 8! of the works when it is known that the daily consump- | to 1. The range of an ordinary spring tide was 39 feet, 
neers, afterwards eminent in connection with simi- tion of water by the city now is only 15,000,000 gallons. | While that of an ordinary neap tide was 19 feet. A 
ler works throughout the country—spent most of This will be increased it is calculated when the new | special feature of the tides was the quantity of mud 
his minority in farming, and obtained only the] works are completed, to 20,000,000 gallons daily. which the water held in suspension. The complete silt- 
limited education afforded by the common schools| The work of pumping into the Hiland reservoir | ing-up of the old entrance of the Avon a few years ago, 
of that time. It was not until February, 1813, regularly will probably be commenced before the first | amd the opening of the present Swash Way, was a 
when 23 years old, that he entered the Fairfield| of December. The counter weights are yet to be | Striking example of mud settlement and accumulation. 
Academy and studied mathematics, astronomy, | placed in the plungers of this, one engine which has | A temporary embankment, to exclude the tide during 
chemistry, mineralogy and surveying, and after-| been pumping for two days, and it can then commence | the construction of the works, was made by tipping silt 
wards continued these studies under Dr. Josiah | work independent of the three other engines. The | ¢*cavated from the dock over the ground. A wooden 
Noyes, of Clinton, N. Y. In 1817 he went to| second pair of engines, with compound cylinders, will truss was used to exclude the tide while the outer clay 
England, where he traveled over 2,000 miles on | be ready within a month or two. But even the single ern —- ee re 
foot, examining public works and collecting instru- | e"€ine which will be running will give immense relief | the leakage from the tide was easily kept under by a 
ments. He discovered hydraulic lime in 1818, and to those geetane * the city where a water famine has | small a Ae ao asa wtnpnpscdrenettie:.. 
after much difficulty, succeeded in introducing it existed for so long.” ; ie aoe ee ae ‘ se a srt nye aes 
for pointing on all canal masonry. An exchange of the a8th., ult., records the operations res oninccnihar tanga ceemuarnad epee oar and 100 
Judges D. 3. Bates and N. 8. Ameen ‘itis aaa of the test of the second pair of engines as follows: eet smnaaeie from, the centre line of the lock, at an an- 
Sista jpeemslasnlly enunashed, with the bhislery. of “ Yesterday afternoon the second pair of engines, gle of 11° 30’. Rubble masonry faced with rough ash. 
J , the compound cylinder engines, at the new water works lar was employed. The walls were 40 feet in height 
ee ee Aaa ee were tested for the first time. They were loaded only to | {rom the top of the footings to the coping, 23 feet 6 
eir arduous duties by assiduous personal applica- 
tion. 






































pump to Brilliant Hill, and have been ready for the test inches wide at the base, and 7 feet wide at thetop. ‘The 
several days. The immense engines worked almost if face was battered to a radius of 150 feet, and the back 
not quite as smoothly as if they had been run for had two steps 18 inches and two 12 inches wide. The 
months, with less friction and jar than would an ordi- footings were also of rubble masonry, and rested on 
nary ten inch cylinder engine. It should be remember- sand ; the inverts were of brick. The clear length be- 
ed that each one of this pair of engines has two cylin- | ‘Wee? the inner and the outer gates was 454 feet. This 
ders, the largest cylinder being of a diameter that will | emgth was divided by a pair of gates into two 
permit the tallest man to walk through it freely. locks, the inner one being about 50 feet longer than 
This pair is of the same power as the first pair of single the outer one. The foundations of the lock were 
cylinder engines, but an economy of steam is gained. | ‘id upon a bed of fine grey sand underlying clay at an 
The engines were started at one o’clock and pumped almost uniform level, and at a depth of about 6 feet un- 
without intermission until four o'clock. The plungers der low-water of equinoctial spring tides. The frequent 
were weighted only to pump to Brilliant Hill, and at | 0Cc¥rrence of springs in this sand was a source of some 
that height two man holes were left open. In a few trouble and difficulty. The apron in front of the lock 
minutes after pumping was begun the water commenced | 45 2 mass of lime concrete, mixed with blocks of stone 
pouring out of the man holes, shooting up in a solid of 2 to 3 tons weight, and surrounded by walls of Port- 
unbroken column to the height of eighteen to twenty land cement concrete. The lock gates consisted of oak 
feet, and falling into the trench in a perfect torrent, | hee! and mitre posts, except the outer pair of gates, 
The water rushed down the ravine like a miniature 
river during the entire time the engines were running. 

The average rate of speed at which the engines were 
run was five revolutions per minute, at one time going 
as high as seven revolutions per minute, and part of the 
time four. They were run with seventy-five pounds of 
steam, raised with only twelve boilers, the same number 
necessary to run one of the single cylinder engines. It 
was also noticeable that much less coal was required, 
and less labor, to keep the steam at this point. The 
test was in fact a complete success in every way, and 
exceedingly gratified those present. Next week the 
work of loading the plungers to pump into the Hiland 
reservoir will be commenced. This will probably take 
two weeks or longer. 


One of the first railroad and mechanical engineers 
in the country was Mr. Gridley Bryant, bern in 
Massachusetts in 1798. He says, “ I was generally 
at the head of the young urchins of our neighbor- 
hood, and when there was a fort to be constructed, 
or a cabin to be built, I was always appointed chief 
engineer, and some of our juvenile structures are 
still in existence.” At 15 he was apprenticed toa 
prominent builder of Boston, and at 19 had sole 
charge of his employer’s extensive works. When 
21 years old he commenced business on_ his 
own account, and at 28 constructed the first railway 
built in this country from the Quincy granite quar- 
ries to tide water, 4 miles long. Work was com- 
menced April 1, 1826, and concluded on the 7th of 
October following. In a letter written in 1859, he 
says, “ My opportunities for schooling were very 
limited, amounting to only a few months in each 
year, in a common country school, but I always 
had an innate desire to understand clearly the why 
and wherefore of everything that existed, and I am 
indebted to the Hon. Edward Everett for many 
valuable observations in some of his earliest pro- 
ductions in regard to the necessity of studying 
principles; by which means I have generally ar- 
rived at just conclusions. I have always had a 
great desire for books, especially those that treated 
of mechanics of natural philosophy, and perhaps I 
have studied as much in my lifetime as people gen- 
erally do. I have made some useful inventions, 
amongst them the portable derrick, the eight 
wheeled car, turntables, switches, and turn-outs, &c. 

(To be Continued). 
gladness 
MORE ABOUT THE LOWRY ENGINES, 
PITTSBURGH, PA. 




















































which were of greenheart, with ribs, intermediate posts, 
and walings of pitch pine and Memel. The gates were 
2 feet 8 inches thick at the heel and mitre posts, and 
about 2 feet 11 inches thick at the centre of the leaf, ex- 
clusive of the walings. The back of the gates, when 
shut, formed a continuous arc of a circle from one hol- 
low quoin to another, the radius of which was 50 feet. 










The ribs and intermediate posts of the upper gates were 
differently arranged to those of the middle and outer 
gates. The height of the dock wall was 4o feet, and 
the depth of the foundations below the dock floor varied 
from 2 feet 6 inches to 1g feet. The footings were of 
lime concrete, 22 feet 6 inches in width, and were car- 
ried up 2 fect above the dock floor. From this level to 
the top, the wall was built of rubble masonry, faced 
with dressed stone. Two failures of parts of the dock 
wall, caused by the wall slipping forward and sinking, 
were then described, and the remedial measures pursued, 
also the modifications introduced in the subsequent 
work. The earthwork chiefly consisted of clay. Up- 
wards of 1,750,000 cubic yards of material were shifted 
from the dock basin, lock, entrance channel, and found- 
ations. Of this quantity, about 150,000 cubic yards 
were credged from the entrance, and discharged from 
the hopper barges, at a shallow point of the Bristol 
Channel, about 3 miles from the works. The average 
cost of the excavations, including a portion of the pump- 
ing expenses, was about 15. 6d. per cubic yard. The 
average price for rubble masonry was about 20s. per 
cubic yard. The Portland cement concrete consisted 
of 1 part of Portland cement, 3 parts of sand and gravel 
and 5 of stone broken to a small size, and the whole 
mixed with large blocks of stone. The average price of 
this concrete was about l6s. per cubic yard. The lime 
concrete used for the foundations was mixed in the pro- 
portions of 6 to 1, viz., 1 part of lime, 3 parts of sand, 
2 uf ashes, 2 of broken stone, and cost about 108. per cu- 
bic yard. 
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DOCKS AND HARBORS, ENGLAND.* 













































‘THE AVONMOUTH DOCK.” ¢ 


Bristol at an early period of history was one of the 
chief shipping ports in the Kingdom. Down to the era 
of ocean steamers, it was accounted only second in im- 
portance to the port of London, but subsequently de- 
clined to a comparatively subordinate rank. The Paper 
described various schemes by different engineers for 
the improvement of the Port from the time of Smeaton 
to the year 1860, of which only one by Jessop had been 
carried out. In 1864, Mr. Brunlees, V.P. Inst. C. E., 
reccommended a scheme for a dock at the mouth of the 
Avon, which had been previously suggested. It was 
undertaken by the Bristol] Port and Channel Dock Com- 
pany in 1868 and was completed in 1877. The dock 
was on the Gloucestershire side of the Avon; from the 





From a Pittsburgh paper we clip the following par- 
ticulars relating to the trial and capacity of the Lowry 
Engines, Pittsburgh, about which so much has been 
written and said. The operations described took place 
some few days ago: 

“ The single cylinder engine No. 2, the only one 
ready for operation, was started in the forenoon, and 
tan without intermission until half-past four o’clock in 
the evening, throwing a constant stream of water into 
the Hiland Reservoir at the rate of 5,600 gallons per 
minute. Or, to be more specific, the engine was run at 
a rate of speed of four revolutions per minute, each re- 
volution throwing into the reservoir 1,400 gallons, 
making 5,600 gallons per minute, 336,000 gallons an 
hour, and 8,064,000 gallons every twenty-four hours. 















* From Proceedi of the Institute of Civil Engineers, Lon- 
don, at the meeting held on Tuesday, the 12th of November. 


+ByJ. B. Mackenzie, M.Inst. C. E. 
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THE RIVER LAGAN AND HARBOR OF BELFAST, 
IRELAND.* 


About two and a half centuries back, the harbor of 


was under no regular form of government. In 1785, 
the tide flowed up the river, a short distance above the 
town, but ebbed almost entirely out, leaving a narrow 
serpentine channel of fresh water, which flowed through 
extensive flat sands. The quayage amounted to about 
1,780 lineal feet, one-half of which could only be count- 
ed upon as suitable for vessels of large burthen. In 


1537 an Act was obtained, embracing the following | 
works, which were carried out:—1st. The construction | 
of a new navigable channel through the slob-ground, | 


from the Dunbar Dock entrance to a point in the old 
channel course nearly opposite Thompson’s Tower, 
thereby cutting away the first bend of the old channel 
next the town, 2nd. The purchase of all the existing 
docks and quays, which were owned by private indi- 
viduals, and the widening and improving of the same. 
3rd. The formation of a second straight cutting or chan- 
ne] through “ the Flats,” in continuation of the first cut 
to the buoy of the Flats, where deep water would be se- 


cured. The first section of the new channel, from the | 


Dunbar Dock to Thomson’s Tower, was completed and 
opened for traffic in the year 1841; the cutting was 
about 3,000 feet long, 370 feet broad, and 12 teet deep at 
low water. The soil excavated from this work was used 
in the formation of the embankments, and in making 
up the Queen’s Island, a large portion of which had 
been utilized for ship-building purposes. Between the 
years 1846 and 1849, the second cut of the new channel 
wasexecuted, This cutting through “the Flats,” be- 
tween the Twin Islands formed by the excavated mate- 
rial from the bed of the cut, was about 3,300 feet long, 
the width at the top being about 450 feet, and the depth 
abut 23 feet at high water. A commencement was 
made in the year 1853 toward the regular deepening of 
the navigable channel. So great was the improvement 
effected by dredging between the years 1258 and 1861, 
that vessels 22% feet draught were enabled to reach 
the quays at spring tides without lightening their bur- 
then. Dredging operations had been carried on from 
that date to the present time. The present course of 
the navigable channel at Belfast was struight for a dis- 
tance of 2 miles northwards from the Clarendon dock 
entrance, and it had an average depth below water of 
about 12 feet. From the north end of the Twin Is- 
lands it was serpentine for about 1 mile toward the pool 
of Garmoyle, which had a depth of 20 feet at low wa- 
ter. From this place it followed for another mile a 
straight course through Whitehouse roads. and curved 
again towards the northeast, across a bar about 4,000 
feet in length, with 11 feet depth of water over it oppo- 
site the Oyster Bank, into the open lough. The Author 
gave a description of the shipping accomodation at 
present available at the port. Rather more than one- 
half of the quayage was of stonework, and the remain- 
der of timber. On the county Down side of the har- 
bor the soil was chiefly sand and stiff red clay; on the 
county Antrim side it was principally soft blue clay, for 
a depth of upwards of 66 feet, before a firm stratum of 
sand or clay was reached. Between the years 1844 and 
1847, when the construction of new quays was under- 
taken on both sides of the river northwards of the 
Queen’s Bridge, from the designs of Messrs.Walker and 
Burgess, a timber wharf facing was adopted, being tied 
back by iron rods and stay piles. The cost was com- 
paratively small, being only about £12 12s. per lineal 
foot of wharf, which included “filling,” to the extent of 
about 170 yards to each linea] foot. Inthe year 1864 
the dock accommodation was extended to provide a 
greater depth of water, and the new works were exe- 
cuted in stone. The depth of water for which provi- 
sion was made was, on the county Down side, at Aber- 
corn Basin, 10 feet at average low water; and, on the 
country Antrim side, 15 feet at low tide. The Paper 
then described the construction of the walls and of the 
foundations of the Abercorn Basin, and of the Dufferin 
and Spencer Docks ; also the settlement of the walls of 
the docks, consequent, in the Author’s opinion, on the 
weakness of the piling timber, the insufficient depth of 
footings, and the unsuitable material for filling in behind 
the walls. The general character of the most recent 
practice was exemplified by the Queen’s Quay, which 
* By Mr.T. R Salmond, M. Inst. C.E. 
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was constructed in 1877, The average rise of the tides 
at Belfast Harbor over Ordnance datum was 8 feet 10 
inches at spring tides, and 7 feet 4 inches at neap tides. 
Belfast was but an insignificant creek of the Lagan, and The highest spring tide on record was 17 feet 2 inches 


above Ordnance datum. The revenue of the port in 
1786 was £1,558; that of 1876 was £99,533 6s. The 
tonnage in 1786 was 38,421, and in 1876 it reached 1,- 
497,585 tons. 


WHITEHAVEN HARBOR AND DOCK WORKS* 
Whitehaven being situated on a bold and exposed 
coast, it was not surprising that many schemes had been 
brought forward for the improvement of the harbor. 
In 1768, Smeaton proposed its enlargement by the con- 


| struction of a North Pier and other works. Many 


other schemes followed, but it was not until 1823, when 
Messrs. Whidbey and Rennie suggested the construction 
of the West Pier, that practical steps were taken to 
further enlarge and improve the harbor. The work 
was commenced in 1824; as the pier advanced seaward 
it became evident that the harbor was rapidly silting up. 
This was no doubt caused by the structure intercepting 
the shore currents, carrying with them sand and other 
matter in suspension. To counteract this deposition 
within the Harbor, Mr, Rennie urged npon the Trust- 


| ees the importance of constructing the North Pier, by 


which the current setting to the southward would be 
diverted. This suggestion was not adopted, and a few 
years later, when the West Pier was well advanced, the 
shipmasters of the port memorialized the Harbor 
Trustees, to prevent the further extension of the struct- 
ure ,as the difficulty of entering the Harbor had already 
been greatly increased. In 1833, after Sir John Rennie 
had again advocated the importance of proceeding with 
the erection of the North Pier, the work was com- 
menced. In January, 1836, during a severe westerly 
gale, one vessel out of a large fleet, in entering the 
harbor, fouled the crane engaged in completing a jetty 
at the end of the North Pier. In consequence of this 
mishap and of other accidents to the shipping, a public 
meeting was held, and a copy of the resolution passed 
was forwarded to Sir John Rennie, who in reply, re- 
minded the Trustees that the pier-head of the West 
Pier had not yet been constructed as he had recommend- 
ed, Subsequently the spur at the end of the North 
Pier was removed, and the West Pier was completed by 
building a bold pier-head. The total cost of the works 
was about £160 000. On the completion of the West 
and North Piers, the Harbor of Whitehaven became 
one of the most commodious and convenient in the 
Channel, and many schemes were brought forward for 
obtaining wet-dock accomodation at the Port. But it 
was not until 1871, when the Trustees of the Town and 
Harbor obtained the ‘* Whitehaven Dock and Railways 
Act,” that practical steps were taken in the matter. 
The works were designed and carried out by Mr. Brun- 
lees, V. P. Inst. C.E. the Author being the Resident 
Engineer. In addition to the Wet Dock and Railways, 
the works included the construction of new piers within 
the Harbor, and the carrying out of other important 
improvemeets in connection with the port. The site 
of the dock was that originally proposed by Mr. Stiven, 
the surveyor to the Trustees, and consisted of a 
portion of the North Harbor end shipbuilding yard. 
This area was chiefly covered with sand, in some places 
of atreacherous and silty nature. Considerable difficul- 
ty was experienced in executing the work, owing to the 
North Harbor having to be kept open for shipping. Pro- 
gress was therefore tidal and intermittent in character. 
The Dock was opened for traffic on the 22nd of Novem- 
ber, 1876, the tidal water having been excluded from 
the area of the Dock Works in the previous April. 
The Wet Dock had a water area of 4% acres, and was 
surrounded by quay walls 40 feet in height. The en- 
trance was 50 feet wide, and the depth of water was 21 
feet over the sill at spring-tides. The old north wall 
was demolished, and a new pier, 50 feet wide, was con- 
structed, the North Harbor admitting a much larger 
class of vessel. The seaward face of the new pier was 
built of ashlar, set block in course, and surmounted 
with a parapet wall. The walls against which the ves- 
vels lay were built of rubble and concrete, the face being 
hammer-dressed, and laid in broken courses or snecked 
with a batter of 1 in12. A portion of the foundation of 
the West Quay Walls was piled, and during construc- 





*By J. E. Williams, M. Inst. C, E, 
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tion a short length of the outer wall slightly settled im. 
mediately over the old channel of a land stream. This 
was arched over, and the wall carried up and surmount- 
ed by coping. In order to connect the north and south 
sides of the Harbor for traffic, an embankment was 
formed across the beach in the inner Harbor, the sea. 
ward face of which was protected with stone pitching 
laid to a slope of 14% to 1. Upon this embankment the 
permanent way was placed, connecting the north and 
south sides of Harbor. Sidings were also laid round 
the several quays in connection with the London and 
North Western and the Furness Railways. The cross- 
ing of the patent slip at the south end of the embank- 
ment was effected by a swing bridge; the weight of the 
bridge was 70 tons, and it could be opened or closed by 
one man at the turning gear. The old timber slip was 
demolished and a new one constructed further seaward 
the extension of the waterway of Pow-Beck, and the 
construction of a new quay across the end of the Cus- 
tom House Dock, were also effected at the same time. 
The total cost of the construction of the Wet-Dock, the 
North Harbor Extension, Railways, and all other im- 
provements was about £100,000. 
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WATER WORKS OF AMERICAN CITIES. 





LEWISTON, MAINE. 





M, M. TIDD, C. E, 


The water works for the city of Lewiston Me., now 
about completed except the setting up of the pumps 
were commenced about the first of April last. 

There has been laid about thirteen miles of pipe, vary- 
ing in size from four inches in diameter to twenty-four, 
all of cast iron, and laid with the axis six feet below the 
grade of the street. 

One hundred and twenty-five gates have been set, 
and one hundred and ten five inch hydrants connected 
with the main pipes by six inch branches. 

No hydrants are placed upon the four-inch pipe,(very 
little of which has been laid). 

The water is pumped from the Androscogyin river 
at the head of the falls by two Worthington pumps of 
capacity to deliver three million gallons each, in twenty- 
four hours. These pumps are driven by two Risdon 
Turbine water wheels of fifty-four inches diameter, run- 
ning under twenty-five feet head. 

The pumping station is located on the north west side 
of the city, and the reservoir is on the south east side, 
distant about one and a half miles by the line of the 
twenty-five inch force main pipe, which leads up Main 
through Sebattus and Webster streets to the reservoir on 
Mitchell Hill. 


From this main pipe the street mains lead off through 
the city by the various streets and finally connect on the 
south westerly side with a twenty inch main that passes 
from the pumping station through Mill, south Main and 
Lincoln ‘streets. Thus forcing the water from the 
pumping stations through the city in the reservoir 
against a head of two hundred and twenty feet. 

The surplus water pumped and not used by the city 
on its passage through is stored in the reservoir to be 
returned again by gravity whenever the pumps are not 
running. 

The reservoir is rectangular in form and is 445 feet 
long on the top inside, and 268 feet wide, and is 19 feet 
deep. It is located upon a hillside; one side being level 
with the natural earth and the other is built of earth. 
The embankment is fifteen wide on the top. The in- 
side slope 1s one on one and one half, and the outside is 
one on two. The inside slc pe is paved with stone. In 
the centre of the embankment is built a piling wall of 
brick which is sixteen inches thick and is plastered with 
cement on the inside face. 

The water enters the reservoir at the north eud 
through a brick screen well which is 17x22 feet. With- 
in this well there are two 24’ check valves so arranged 
as to discharge the water into the reservoir at the south- 
erly end and take it out again at the northerly end, 
thus insuring a circulation. 

The height of the water in the full reservoir is 220 
feet above the level of the water at the pumping statior, 
and 275 feet above Lincoln stree} 

The pumps for these works were furnished by H.R. 
Worthington of New York. The pipes by McNeal & 
Archer of Burlington, N. J., and the gates and hydrants 
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by the Chapman Valve Co., of Boston, Mass. The 
trenching, laying and backfilling was done by R. E- 
Patterson, of Lewiston, Me. 

The cost of the entire works exclusive of the water 
rights is estimated at $300,000. 





JOHNSTOWN, N. Y. 

Mr. P. H. Baermann, C. E. Engineer of the water 
works, about completed, at Johnstown N. Y., sends us 
the following account of the trial, and draws our atten- 
tion to the effect of connecting two lines of hose, in re- 
gard to the distance the stream reached. Our readers 
will observe that two lines 600 feet long threw jets of 
go feet each, while when coupled a distance of 132 feet 
was attained. 

“AtI: 15 P.M. the four hose companies left the en- 
gine house and proceeded to their respective sta- 
tions. Each company was provided with a programme 
of its share of the trial, and the successful manner in 
which the whole was carried out reflects great credit om 
Chief Engineer Scott, who directed the exhibition. 

At 1 :30 three streams were turned on, one from each 
of the three hydrants, corner of Main and William, 
Main and Market and Main and Perry. The streams, 


| 
| 


IN THE PACK-SADDLE, ON THE CONEMAUGH.,. PENNA. 


using 100 ft. of hose and one inch nozzles reached an ele- 
vation of 115 feet. Att :40 three additional streams were 
let on, each through 100 ft. of hose, and one and one 
quarter nozzles, the height of the six streams averaging 
100 feet each. At 1:50 three new streams, through 50 
ft. of hose each, and one inch nozzles, were added, At 
2 P.M., three more streams through §0 feet of hose each, 
and one inch nozzles, were turned on. 

As these two last tests was for volume, the height 
was not taken, but-all the twelve streams reached an 
elevation far above the highest building on Main street. 

In the last test goo feet of hose and twelve nozzles 
were used, and the volume of water discharged was not 
less than 1,500 gallons per minute. At 2:20 four streams, 
two from each hydrant at William and Market on Main 
street, through 150 feet of hose, was thrown for eleva- 
tion and reached 125 feet in height. Then followed 
two streams from the hydrant on William street, direc- 
ted on to the pole, reaching 120 feet. These two lines 
of hose were connected at the nozzle and a one and one 
quarter inch stream was thrown over the pole, 135 ft. 
A one and one half inch stream also topped the pole. 
The measured height of the pole is 129 feet 8 inches. 
The large nozzle was then brought into use and con- 
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nected with the hydrant by four lines of hose and a two 
| inch stream thrown r1o feet high. The object of this 
| test was to demonstrate the ability of the works to 
| drown out any fire with the full capacity of the double 
j hydrants. The discharge was about goo gallons per 
minute. It might be of interest to our readers to state 
|that this nozzle is the one used at the trial of the 
Rochester water works, which works were constructed 
by a former resident of Johnstown, Mr. J.N.Tubbs. At 
that trial a five inch stream was thrown 262 feet verti- 
cal and 456 feet horizontal. 
To demonstrate the ability to control several fires, all 
| occurring at the same time, the following hydrants were 
| selected: corner of Montgomery and Perry, (highest 


| point) corner of Clinton and Meadow, on State street, | 


near Henry Snyders, and on the plank road near Mr. 


Briggs. A one inch stream through 100 feet of hose | 


was thrown at the same time from each of the above 
hydrants, and reached an elevation from 130 feet at 
Briggs’ to 75 feet at the Jail. 

The wind, which had been increasing during the af- 


ternoon, now had considerable effect upon the elevation | 


of the streams and only the following height was re- 
corded : 


wo 
© 


| THE SANITARY ASSOCIATION OF NEW 
PORT, Ru I 


| The Newport Sanitary Protective Association was 
| duly organized on the evening of November 18. It 
| promises to do much good, and, as it is organized after 
| the plan so successfully tried in Edinburgh, and as it 
| is not in use in any other city in America, an idea of 
its objects is given, as follows 


First—To provide its members, at moderate cost 


with such advice and supervision as shall insure the 
proper sanitary condition of their dwellings. 

Second.—To enable members to procure practical ad- 
vice, on moderate terms, as to the best means of re- 
medying defects in houses of the poorer classes, in 
which they may be interested. 

Third—To aid in improving the sanitary condition 
and consequent good repute of the city by following 
such a course as, in the opinion of the advisory com- 


mittee or council, may seem calculated to promote this 
| object. 


The association, in a word, is for the preservation of 
the private and public health, but is not intended as a 
| substitute for municipal inspection, and will not con- 
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The hydrant, corner of Cayadutta and State being 
the lowest point in the village, was selected for the 
greatest height of stream and two lines of hose were 
laid and connected at the nozzle and an inch and one 
half stream thrown 150 feet in elevation and 200 hori- 
zor:tally. 

The final test consisted in showing the ability of the 
works to reach buildings situated beyond the fire hy- 
drants. From the hydrants of Mr. Brigg’s on the plank 
road two lines of hose, 600 feet each, were laid, and a 
one inch stream thrown a distance of 9& feet. These 
lines were connected and the stream thrown 132 feet. 
The lines were then connected, making one line of 1200 
feet in length and a one inch stream thrown 75 feet. This 
length of hose reached 400 feet beyond the residence of 
N. H. Decker. To demonstrate the ability a stream 
was thrown over Mr. D.’s building. 

The amount of water used on this trial lowered the 
surface of the reservoir about one and one half inches. 
It does not seem too much to say, that the trial has 
proved, tst, that there is ample force at all points of 
the village for controlling any fire without the use of 
engines, and 2nd, that the volume is adequate to the 
greatest possible demands of a protracted fire.” ; 


a 


| flict with the public authorities, but will rather supple- 
ment their action. It will also be in a position to bring 
to the notice of the authorities, any infraction of then 
regulations, which, in the opinion of the council and 
advisory committee, may call for the adoption of this 
course, and to accomplish this end it will patiently con- 
sider complaints of sanitary defects or nuisances, public 
or private, within the city limits. Persons become 
members upon the payment of an annual subscription, 
which for original members, is limited to $3. Those 
whose houses are closed for a portion of the year will 
be expected to pay $5, this difference being based upon 
the fact that premises continuously occupied are more 
likely to be kept in goud order, and, therefore, require 
less rigid and expensive examinations. 


Each member is entitled to the following privileges : 


First—A report by the inspecting engineer of the asso- 
ciation on the sanitary condition of his dwelling or 
property, with specific recommendations, if necessary, 
as to the improvement of drainage, water supply and 
ventilation, and a test of the drinking or cistern wates 
by the chemical analyst. These reports will be ob- 
tained on his becoming a member of the association, 
and will be accompanied by approximate estimates of 
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the cost of any alterations recommended, 

Second—An annual inspection of his premises, with 
a report as to their sanitary condition, and an annual 
examination of the water as well. 

Third — Occasional supplementary inspection and 
advice concerning the dwelling or property, in respect 
of which he is a subscriber, as upon the outbreak of 
any serious or suspicious disease, or during the preva- 
lence of an epidemic. 

Fourth—Each member secures the privileges above 
mentioned in respect of one dwelling or property occu- 
pied or designated by him. Should he be interested in 
two or more dwellings or properties, he may secure 
equal privileges in respect to all of them, by paying the 
annual subscription in respect to each. 

Fifth—A report to be obtained on payment of a 
special fee of only $3 on any dwelling or property, or 
plans thereof, other than that in respect of which he 
pays an annual subscription. 

Sixth—Reports by the officers of the association as 
to the sanitary condition of any dwelling or properties 
of the very poor, on payment by the member requesting 


’ it, of a fee of $r. 


Seventh—A report upon the ventilation, etc., of any 
schoolhouse, church, or other public building, whose 
sanitary conditic n, if faulty, may imperil the health of a 


citizen, or a member of his family. The expenses of 
such an inspection will be met from the general fund of 


the association, and the reports of which will be acces- 
sible upon application to every member of the organi- 
zation. 

Eighth—A vote in the election of the council who 
manage the affairs of the association. 

The paid officers are only the consulting and inspect- 
ing engineers and the chemical analyst, all the other 
officers being prohibited from receiving any pay. 

The association is on a sure footing, and will prosper 
in more ways than one. Newport will be benefitted, 
for now those who invest millions here in summer es- 
tates will see that the sanitary reputation of the place 
is to be kept up toits high standard.—Boston Herald. 


OQurR QUERY Box. 








1 What is the shortest radius that a side-wheel steam- 
boat can safely turn in, under full headway, no wind or 
current, in a canal 50 feet wide. Dimension of boat 
100 feet long, 20 beam. Ditto for stern wheel and for 
steam propellor, same conditions, Ditto for ocean 
steamer 409 feet in length in canal 200 feet wide ? 


2. T notice in several catalogues of Draughtsman’s 
materials among “ Winsor and Newton's Water-color 
Liquids " Indian Ink. Ts this suitable for line draw- 
ings or only for shading ? Please answer through paper. 

E. A. D. PARKER. 

Ans. Liquid Indian Ink has never become popular 
with engineers, whilc we believe it to be used very large- 
ly by certain artists and architects. For architectural 
drawing we should think it very suitable for detail work 
and the freehand touches; but we have failed to find an 
engineer who has given it a trial. [Ep. ENG. News. 
Editor ENGINEERING News: 

You seem to be patient enough to answer trouble- 
some inquiries,so T am emboldened to propound the 
following : 


3. Given a drainage area of 10 square miles, compact 
soil, rolling country but not mountainous, hills about roo 
feet above valley, latitude 38°. What form and size of 
cross section should be adopted for an arched culvert 
with stone abutments and brick arch—under an em- 
bankment 42 feet high—width at grade 14 feet. Stream 
falls very slightly where it crosses the line and the cul- 
vert cannot have more than one-half per cent. fall. 

What span should he given? How high should the 
abutments be? What thickness of arch? What thick- 
ness of abutment at springing line? How high should 
the backing rise, and what should be its shape? 

Very truly, ENGINEER. 


4. What are carbon 
lighting ? 

Ans. They are long carbon rods, about & of an inch 
thick, square or cylindrical in cross section. The best 
points are made from the incrustations formed on the 
interior surfaces of gas retorts, An inferior kind is 
made from coke dust mixed with tar, which, after being 
forced into moulds, is carbonized in a muffle. 


“ points,” used in electric 





5. We have laid a line of iron pipe for fire protection, 
supplying from a steam pump; and are now told that 
we have infringed the ‘‘ Holly patent.” We doubt it, 
as we use the pipe exactly as we would use a line of 
hose. What is the “ Holly claim?” 
fringed it ? 

Ans. Answering such questions is hardly in “ our 
line.” We will express our opinion, however. It there 
is no apparatus for regulating the water pressure, noth- 
ing but the pump working directly into the main, we 
are of opinion that there is no infringement. One of 
the ingredients of a patented invention must be novelty, 
and there is surely no novelty in this. 

In ENGINEERING NEws of issue of July 25th., last, 
will be found in full the only decision relating to the 
Holly claim with which we are acquainted. The claim 
referred to in that decision, will be found in the Official 
Gazette of the U.S. Patent Office, Vol. 2, page 539, 
and is as follows: — 

“Claim.—1. The above described method of supply- 
ing acity with water—that is to say, by pumping di- 
rectly into the water mains when the apparatus for that 
purpose is supplied with contrivances by which the 
pressure within those mains may be preserved in a great 
degree uniform, sufficiently so for practical purposes, or 
increased or diminished at pleasure, substantially as and 
for the purpose above shown.” 

It will be observed that Judge Drummond in his de- 
cision, uses the language of this claim. 


Have we in- 


6, What diameter should be given to the drive pipe of 
a hydraulic ram, using ten gallons a minute, under a 
head 5% feet, to supply at a height of 32 feet? 
Ans, Mr. Hett, in the Engineer, recommends Eytel- 
wein's formula : 
diameter in inches = .058 ad gallons used, 
Nystrom gives the fullowing formula : 
p-({2G*(L+5D)\1 
ee 5 


Land F being in feet and D in inches. 


Efficiency 
about 50 per cent. 





CORRESPONDENCE. 





Boston, Wov. 25, 1878. 
Editor ENGINEERING News: 

Sir: F. of Meadville, Pa., asks concerning the dia- 
grams published by you with your issue of August 29th. 
They were sent by myself accompanying communica- 
tion which appeared in ENGINEERING NEws of Janu- 
ary 13, 1877. 

Roe’s discharges are from experimental gaugings of 
sewers, and the results are given in Trautwine’s Pocket 
Book. Bazalgette’s formula is 

log. D.= 3508: A-ries. S*-* log. A-+Hlog. N-f6.8 in which 
10 

A = Acres drained. 

N = Number of feet in which sewer falls one foot. 

TD = Diameter of sewer in inches. 

Mr. Kirkwood's formula is 

M? ; ‘ 
D.={ - ty in which 
1450 S 
D = Diameter of sewer in inches. 
M = Discharge in cubic feet per second. 
H 


S = Sine of inclination or — 


L 
It may be found in “* The Brooklyn Water Works and 
Sewers,” Van Nostrand, 1867 pp 78-81 and is a modifi- 


cation of Prong’s 
M2 
De i ty 
1450 S 


Mr. Shedd used a formula almost identical with Mr. 
Kirkwood’s. 

Weisbach’s formula may be found in his ‘Mechanics’ 
and in Latham’s “ Sewerage.” 

I may mention that the purpose of the diagram was 
to.illustrate the wide divergence of these several rules. 
I doubt if either of them is to be commended in gener- 
al practice. E. C. CLARKE. 











COAST SURVEY. 





The Secretary of the Treasury’s report to Congress 
gives the following regarding the coast survey : 

‘*‘An abstract of the report of the Superintendent for 
the present year shows that the work in its several 
branches has been advanced at upwards of 100 localities 
on the Atlantic,Gulf of Mexico, and Pacific coast of the 
United States, and at geodetic points on land. 

The results of this important National Survey in- 


clude, amongst many intricate details, the accurate 
marking on charts of the dangers that beset navigation, 
and of the soundings generally in our sea-approaches, 
of all light-houses, buoys, sea-marks and life-saving 
stations in true position, and the variation of the com- 
pass ; and the giving of exact information respecting 
tides and currents, and the position and aspect from the 





sea of objects that serve as aids to the mariner. In. 
formation respecting the variation of the compass, like 
all marine features represented on the charts, depends 
greatly on field-work. The determination of the curves 


of equal compass variation for the use of mariners along 


the coast can be well ascertained only by a eombination 
of the results obtained by observations at sea and at 
stations in the interior of the country. So, also, coast- 
lines for charts of considerable extent can be correctly 
traced only from inland points precisely known in re. 
lation to each other; and of these upwards of 16,000 
have been finally determined in latitude and longitude. 
For present and future uses the positions are marked 
on the ground, and the locality of each is described in 
the records of the survey. 

It will be readily seen that work for the coast devel- 


opment serves a very important purpose in the interior. 


From that quarter calls are frequent for exact geograph- 
ical positions on which future State surveys may be 
founded. 

Much of the field work involves computation requir- 
ing in the office the highest mathematical ability. From 
long-continued series the daily tides are computed at 
the office, and published a year in advance. In each 
year data of special importance for public uses are sup- 
plied from the computing division. 

The coast topography, as far as completed, has been 
mapped on a scale sufficient for any purpose, not only 
of navigation, but for nearly all cases of engineering, 
and is represented by 1,460 sheets. The soundings are 
contained on 1,380 sheets. Many of the topographical 
and hpdrographic sheets are yearly in request when lo- 
cal or harbor improvements are under consideration. 

As heretofore, close relations are maintained between 
this and other branches of the public service, especially 
with the Navy, the Engineer Department and the Light 
House Board. 

The Coast-Survey Office is the depository of the 
standard weights and measures of the United States. 
Copies there constructed have been supplied to many, 
and are being supplied to others, of the States and Ter- 
ritories, and to the Custom- Houses, as rapidly as the 
appropriation for the purpose will permit. The com- 
parisons are made with the originals by methods which 
meet every requirement for exactness. 


<> 


GENERAL INTELLIGENCE. 


Ger We solicit and are always pleased to lish in thes 
columns any items of interest that may be furnished us. ; 


PERSONAL. 


Gen. T. L. Rosser will probably be promoted to 
Chiet Engineer of the Northern Pacific, vice W. Milnor 
Roberts, who has accepted a position in Brazil, on a 
three years contract. Gen. Rosser has heretofore had 
immediate charge of the work. 


Col. W. Milnor Roberts, Chief Engineer of the Nor- 
thern Pacific, has made an arrangement to enter the 
service of Dom Pedro, Emperor of Brazil, for the im- 
provement of the water ways of that empire. It is 
said that Colonel Roberts will immediately close up his 
relations with the Northern Pacific, and depart for 
Brazil at the earliest practicable moment. 





‘GAS AND WATER. 


They are manufacturing their own gas at the Inde- 
pendence, Iowa, Insane Asylum. 


The “Electric Light” question is becoming quite a 
popular topic in Brooklyn, N. Y,, owing to the “little 
unpleasantness ” on the subject of “ Lighting.” 


No “dead ends” in water pipes for Cincinnati. The 
superintendent of water works has been directed to con- 
nect all dead ends with the pipes and mains nearest to 
them. 


The Harlem, N.Y., Gaslight Company has lowered 
its rates from $2.75 to $2 per 1000 feet. The Harlem 
stocks have had a more serious tumble than any of the 


others, and it appears to be in serious financial diffi- 
culty. 


Connelly Bros., of the Cleveland Steam Boiler Works, 
have just finished four large boilers for the Cleveland 
Water Works. These boilers were contracted for last 


{ summer and begun August 8th. They are each eight 


and one-half feet in diameter and twenty feet long, con- 
taining 104 four-inch tubes and two large main flues. 
Two of them were put in position at the Water Works 
and steam put a few days ago, the test being a success. 
The other two boilers are in the shops, but will be out 
by the rst of December, “The boilers each weigh 
twenty-two tons, and when moving them from the shop 
to the water works they were not allowed to cross the 
ge ae es but had to be loaded on to a barge 
and be taken around by the river. 
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Allegheny, Pa., feels disposed to try the gasoline and 
oil system of lighting in some of its streets. The rea- 
son for this is said to be. the success which has attend- 
ed Pittsburgh in that direction. 


Superintendent Faulkner, of the Allegheny, Pa., wa- 
ter works, has notified Mr. T. N. Miller of the Atlas 
works that the contract for the repairing of the Lowry 
Engines was ready for his signature. Mr. Miller re- 
fuses to sign : there is another hitch somewhere. 


There appears to be great trouble over the water 
works of Little Rock, Ark. The sheriff, upon writ, 
has attached the whole works, and the water works 
company brings suit against the contractor. We are 
anxiously awaiting denouements. 


Jupiter Pluvius has renewed his work replenishing 
the West Hartfori, Conn, reservoirs. The last fall 
raised the contents of the three reservoirs from seventy 
to one hundred and thirty million gallons or more, but 
there has been some lost when the arsenal section re- 
sumed taking water from West Hartford. The water 
in the lower reservoir a few days since, was 24.3 feet; in 
the upper 16.8; and in the new 10.7. This gives an ag- 
gregate of about one hundred and sixty million gallons, 
and this quantity, estimating from the heavy fall of rain, 
will be increased well up toward two hundred millions, 
which is about the quantity the board prefers to have on 
hand before supplying the entire city from the reser- 
voirs. 


The George F. Blake Manufacturing Company, Bos- 
ton, have just completed one of their duplex pumping 
engines for the Washington (D. C.) Water Works. The 
pump weighs sixteen tons, has a 16-inch high pressure 
cylinder, a 30-inch low pressure cylinder, 15-inch water 
cylinder, 25-inch struke, and has a guaranteed capacity 
for delivering 1,000,00v gallons of water to the height 
of 133 feet in ten hours. This is the largest pump of 
the kind the Blake Company have constructed. 


The following from a New York paper will throw a 
little light on the Newark, N. J., Water Works squabble: 
“ The charges made by Water Commissioner O’Rourke, 
of Newark, N. J., against the other members of the 
Water Board of that city were investigated by a special 
committee appointed by the Common Council on the 
evening of the 20th inst. Mr. O’Rourke alleges that 
the filtering basins at the water works at Belleville were 
worthless for the purpose for which they were intended, 
and that they cost more than they ought to have cost. 
He also claimed that Inspector Jocobson had been re- 
moved at the demand of the contractors, and “one 
more pliant ” appointed in his place. Mr. O’Rourke 
was the principal witness. He acknowledged that 
there was no evidence of corruption on the part of the 
members of the Board, but claimed that there had been 

‘oss incompetency. Alderman Stainsbey claimed that 


"Rourke had published the charges for effect, which 
the latter sharply denied. 





| 

RIVERS, HARBOBS, etc., i 
Superintendent Clark, on Saturday, November 23, | 
announced the closing of the Erie, Champlain, and | 
other canals on Dec. 17, if not sooner closed by ice. 


Work on the enlargement of the Lachine canal, | 
Province, Quebec, will be prosecuted during the win- | 
ter, and a large number of men will be employed on the 
various sections. 


The work on the new pie: at Oswego, N. Y., for the 
season is about finished. Two hundred and fifty feet | 
of cribs have been sunk during the summer. The work 
will be resumed early next year, as the appropriation | 
for the purpose has not been all expended. 


Major Farquhar, the engineer in charge of the work 
of improving Galena river, Wis., has made a report to 
the War Department relative to the amount necessary 
to complete the work, and says it will take another ap- 
propriation of $30,000 to complete the improvement. 


A Pittsburg paper says: ‘‘Green and Barren rivers 
are now in a better navigable condition than they 
nave been for many years. A large amount of money 
has been expended in building new dams and locks 
and repairing old ones, so that now boats are plying 
their trades in these rivers without the least delay.” 


The Montreal Harbor Commissioners have complet- 
ed their annual tour of inspection of the improvements 





| 


The branch line from Creston, Iowa, northward to 
Fontanelle, twenty miles, has been completed and 
opened for business, and is being extended still further. 


It is stated that the C. B. & Q. company will com- 
mence at once to extend their branch from Leon, 
Towa, west to Mt. Ayr; the distance is about twenty- 


| six miles, 


Some five hundred more laborers have been put to 
work on the Chariton branch of the Iowa Division. 
It is intended to have the cars running to Indianola by 
the 1st of January next. 


There is a project on foot to construct a branch rail- 
road from Mansfield, Pa., to McKee’s Rocks, to con- 
nect with Pittsburgh and Lake Erie Railroad at the 
mouth of Chartiers creek, 


St. Louis is interesting herself in the subject of the 
completion of the Texas Pacific Railway. Her Board 
of Trade has taken steps for sending a strong lobby to 
Congress this winter in behalf of the project. 


A telegram from San Francisco of November 26th 


|said: “ Nothing is known at the Central Pacific Rail - 
| road Company's headquarters of the reported consoli- 


dation of the Union and Central Pacific Railroad Com- 
panies, under the Presidency of Sidney Dillon, and it is 
represented that the story has been probably gotten 
up in the interest of speculators in railroad stock. 





| in the river channel. It was found that ships of 22 feet} The Illinois Central Railroad Company have offered 


draught can easily pass at the season of the lowest wa- | to build a railroad from Polo, Ogle county, Illinois, to 


ter, from this port to Cape Levant, the channel being 
even deeper below the latter point. 


The Cleveland, O., Council resolution, authorizing 
the Board of Improvements to take a survey of the 
river channels and soundings, in order to ascertain the 
depths of the water, and the location of the sand bars 
or other obstructions, has been referred to the City En- 
gineer to make the necessary soundings and report upon 
the same. 


Gen. J. H. Simpson and his corps of assistants have 
completed their examination of the progress of river im- 
provements between Cairo and St. Louis. It is said 
that the channels of the river at Horsetail bar and at 
Dickey Island have been so improved that no difficulty 
is now experienced in navigation. The season's work 
is quite satisfactory, and operations will be resumed in 
the spring. 


RAILROADS. 
Boston is to have an elevated railroad. 
An interesting fight is going on for the control of the 


Denver and South Park Railroad, Col. Jay Gould is 
one of the contestants, 


the Mississippi river, on condition that the people along 
the route will contribute the right of way and depot 
grounds. 


Articles of association of the Chicago, Brazil & Vin- 
cennes Railway Company have been filed in the office 
of the Secretary of State of Inciana ; capital stock, $1,- 
680,000, of which $614,000 have been subscribed. The 
road is to run from Chicago to Vincennes, a distance 
of 210 miles. 


There is no prospect now that the Chicago, Clinton 
& Western railway will be built to a connecticn with 
the Davenport & Northwestern this fall, as no move- 
ment has been made, and the time in which the com- 
pany can avail itself of the taxes voted in Clinton and 
Comanche, aggregating $75,000 expires Dec. t.—Dav- 
enport Dem. 


From a reliable source it-is ascertained that work on 
the Texas Pacific Railroad has progressed rapidly the 
past summer, and that with the exception of sixteen 
miles the entire road bed is graded. Work is now 
progressing in the parishes of Rapides and Natchi- 
toches, and upon the Grosse Tete. A large supply of 
iron purchased for the road is in the State but the com- 
pany is working quietly, and endeavoring to accomplish 
much with as little talk as possible. 
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The report that it was probable 2 bill would be pre- 
sented to the legislature this winter for the construction 
of a surface railroad upon Broadway, New York, cre- 
ates great excitement amor.g business men along that 
thoroughfare. Several bills for the construction of a 
horse railroad in the lower part ot Broadway have been 
presented to former legislatures, but defeated. 


The Hudson Star and Times announces that H. H. 
Porter, president of the Chicago, St. Pauland Minneap- 
olis railroad, has bought a half interest in the North 
Wisconsin. Twenty miles of iron are to be laid at 
once, and the road is to go right along without any boy's 
play. After December ist, the road will be operated 
by the Chicago, St. Paul and Minneapolis Company. 


A correspondent says that Canton, O., is very much 
agitated over rumors current to the effect that the Val- 
ley Road is not to reach Canton this winter. The Val- 
ley Road surveyors are engaged on that portion of the 
road-bed between that city and Yellow Creek, staking 
it out preparatory to placing the ties. A Valley Rail- 
way contractor states that the long bridge at the Cas- 
cade Millis about completed, and that track-laying 
will be at once pushed northward so rapidly that it is 
expected the connection between Akron and Cleveland 
will be made within twenty days. Some 30,000 ties 
are y2t necded to complete the road to Canton, but they 
are coming in rapidly, and there will be little delay on 
that division of the line. 


The election of Commodore Garrison to the presiden- 
cy of the Wabash Railway is looked upon as a strong 
point at Toledo, O. The Commodore being president 
of the Missouri Pacific Railroad, and having in his 
Wabash directory two directors of the St. Louis, Kan- 
sas City & Northern Railway, has the controlling in- 
terest in the Kansas City and St. Louis freight, and 
will throw it all to the Wabash. Then it is proposed to 
build a short line from there to Detroit Junction, there 
making connection with the Grand Trunk to Montreal, 
whence the Allan line of steamers run directly to Eng- 
land, thus forming a grand through line from Kansas 
City to England. The fight will be one of the biggest 
known in the annals of railroading, being Toledo and 
St. Louis against Chicago, a fight by railroads between 
the great rivals, Chicago and St. Louis. 


President W. K. Ackerman, of the Illinois Central 
Railroad, has been to New York on a consultation with 
the directors of his roal regarding the necessity of con- 
structing an independent line to St. Louis, owing to the 


absorbtion of the Chicago & Paducah Railroad by the 
Wabash, and the intention of this line to build an in- 
dependent road to Chieigo. Mr. Ackerman confirms 
the reports heretofore published regarding the designs 
of the Wabash. He says his road is not anxious to 
build to St. Louis, but it will have to make the exten- 
sion in order to be able to compete with the rival lines. 
The directors of his road ordered the surveys to be 
made, and.as soon as the line has been properly located, 


steps will be taken to have it completed as speedily at 
possible. The surveying parties now in the field are 
making good progress, and find the people along the 
proposed route very enthusiastic in favor of the roads 
The route from Kenny between the Wabash and Alton, 
to Edwardsville and thence to St. Louis, is, so far, be- 
lieved to be the most feasible one. This will be nearly 
an air-line, and will give the Illinois Central a shorter 
route to St. Louis than any other running to that point 
from Chicaco. 


Portugal is now building the most important Euro. 
pean railroad now under construction. It is called the 
Berra Alta Railway, is 125 miles long, traverses a rich 
and populous district, and forms a long desired link be- 
tween Lisbon and Paris. It is estimated to cost over 
$58,000 per mile, of which over $41,000 will be paid by 
the Government. 


The railroad schemes now under way in Italy are as- 
suming magnificent proportions, The government has 
already accepted plans involving the construction of 
about 2.500 miles of new railroad, mostly in Northern 
lialy. The capital required for these undertakings will 
amount to $130,000,000 for construction, and from 
$10,000,000 to $20,000,0co for equipment, which it is 
proposed to secure by a pledge of the public credit. 
The plan decided upon is to consolidate and extend the 
lines now running east and west from Trieste to Mont 
Cenis, and also the lines extending from northwest 
to southeast down the peninsula. These lines will be 
made the principal routes from which will be run out in 
various directions to the most important towns numer- 
ous branch roads. Engineers and railroad men are now 
e» gaged in laying ont the proposed route. 


MINING. 


The report of the Mining Department for the year 
1877 shows that Queensland, Australia, has a gold- 
mining population of 17,903, including 4,634 Europe- 
ans and 15,269 Chinese. They obtained in the year 
37 3.266 ounces of gold, which, at an average price of 
£3 Los. per ounce, represents £1,306,431; the average 
yield of gold per man being 20 ounces 17 pennyweights, 
worth £72 19s, 6d, The recently discovered field at 
Lukinville, Lower Palmer, has now a population of 
about 7,000 Chinese and 500 European miners, 


MISCELLANEOUS. 


The latest invention reported in Europe is a phos- 
phorescent paper, writing or print on which can be read 
in the dark. 


The London Times says: “ we understand that Mr. 
Stearns has succeeded in applying his duplex system of 
telegraph to the Anglo-American cable. 


The trade between France and Italy has been in- 
creased twenty-five per cent. since the opening of the 
Mont Cenis tunnel, in September, 1871. 


There is a strong prospect of a ‘* Great Commercial 
Convention ” being held at New Orleans at an early 
day. The following dispatch is from New Orleans on 
November 28. The prospects of the Commercial Con- 
vention to assemble in this city on Thursday next grow 
brighter every day. Thus far communications from 
forty delegations, in all about three hundred delegates, 
have been received announcing their intention to be 
present. The committee on arrangements are now 
waiting for an answer to a dispatch sent to Memphis, in- 
quiring as to the possibility of securing the steamboat 
Thompson Dean for the proposed excursion to the jet- 
ties. 


A postal card has been around the world from Chem- 
nitz, Saxony, in 117 days. The card contained six dif- 
ferent addresses of the German Consuls at Alexandria, 
Singapore, Yokohama, San Francisco, New York, and 
that of the sender at Chemnitz, besides a polite request 
that the card be sent on without delay, and the exact 
time of receipt and dispatch noted on the card; an ex- 
planation of the circumstances of the case being at the 
same time given. These instructions seem to have been 
promptly fulfilled, and the card made its appearance 
again at Chemnitz, 117 days after it had been dis- 
patched, covered with the stamps of various stations. It 
is stated that it would have gone around in 96 days if it 
had been posted an hour earlier, and probably if it had 
been an American instead of-a German postal card it 
would have made the circuit in much less time. 


A New York World reporter has obtained from the 
veteran street car builder, Mr. John Stephenson, of New 
York, a column of interesting facts concerning the ori- 
gin and progress of street railroads and horse cars 
throughout the world. The first street car line, the 
Fourth avenue, was opened in 1832, and the following 
year Mr. Stephenson took out his first patent for im- 
provement in car building, No other roads were opened 
in New York until 1852, when the Second, Third, Sixth 
and Eighth avenue lines were inaugurated. In 1856-57 
Boston and Philadelphia also adopted street cars, and 
some years after the leading Canadian cities followed. 
In 1869 the first street car line outside of America was 
started by George Francis Train of Birkenhead, Eng- 
land. The same year a road was built at Buenos Ayres, 
South America. About the time of the Vienna Exhib- 
ition, tram-way lines were built at Brussels and Berlin. 
Very recently they have been adopted in Paris, in Rus- 
sia, in South America, and almost everywhere in the 
large cities of the English colonies. 


In the case of Clinton G. Colgate, late assignee of the 
late Arthur M. Eastman, against the Western Union 
Telegraph Company, an opinion was rendered by Judge 
Blatchford in the U. S, Circuit Court, New York, on 
November 26, in favor of the complainant. The suit is 
one brought upon a patent, and the complainant claims 
an injunction against the Western Union Telegraph 
Company, and an account of profits for the use of an 
invention patented by George P. Simpson, May 1867. 
The patent claimed is the insulation of Telegraph wire 
with gutta percha, thus creating a conductor of electric- 
ity capable of submarine use. The inventor is claimed 
to be the originator of submarine cables. Very large 
interests were involved in the decision, inasmuch as the 
defendant, the Western Union Telegraph Company, 
testified upon the trial that they had in use about sixty 
thousand miles of telegraph wire in which gutta percha 
is used as an insulator. Judge Blatchford reviewed the 
history of the litigation in an elaborate opinion, and 
orders an injunction against the Western Union Tele- 
graph Company and an account of profits and damages. 
This will probably involve many hundred thousands of 
dollars. 

YELLOW FEVER. 


The following brief and concise abstract will show 
some of the peculiarities attending ‘ Yellow Fever,” as 
well as suggest the difficulties to be encountered in the 
study of the disease. It is made by Dr.S. S. Herrick, 
of New Orleans,who agrees with the views of Drs.Chap- 
pin and Bennis: 

‘“‘ The natural for.es always operate in lines of least 
resistance. In matters pertaining to science, when our 
knowledge is imperfect and it is impossible to establish 
atheroem by actual demonstration, it is expedient to 
test various hypotheses to ascertain which is most con- 


| formahble to known or accepted principles—in other 


words, to act in the line of least resistance; to adopt 
that hypothesis provisionally as a working principle, 
and to adhere to it as long (and no longer) as it agrees 
more closely than any other with the recognized laws of 
nature. In choosing between rival hypotheses, we 
should take the one which conducts us furthest without 
getting lost in the explicable. The theory that yellow 
fever is due to local causes immediately runs into the 
inexplicable, when met by such inquiries as the follow- 
ing: What is the nature of these causes? If insani- 
tary conditions, why does not the fever show a deci 





preference for foul localities and, indeed, prevail annu- 
ally in all foul localities, without regard to geographical 
situation? If humidity or barometric pressure or tem- 
perature, or electrical] state be necessary factors in the 
result, one or more, what degrees and what mutual rela- 
tions produce and modify morbific action? Why also 
had the fever so limited a geographical distribution, and 
why should it become epidemic at a given place one year 
and disappear another year? How toexplain the ab- 
surd facts that the disease generally spreads from a fo- 
cus radiating in all directions? That it has been shown 
to spread from house to house on one side of a street 
rather than the other? From one person to another on one 
side only of a partition wall in a hospital, and even from 
one state-room to another on one side only of an officer’s 
ward-room? That the disease appears in a healthy 
locality after the introduction of fomites from an infected 
one and not before? How explain the action of frost 
on the disease? 





FLORIDA NOTES, 

A canal about 8 miles long to unite the head waters 
of the Matanzas and Halifax rivers is proposed, and the 
representative elect to the State Legislature is pledged 
to support it. It lies in Volusia Co. 


A wooden rail narrow gauge railroad has just 
been completed from Lisette to the “ Flats,” the for- 
mer on the St. J. & F. T.R.R. It is six miles in 
length, 


Construction has temporarily ceased on the Lake Jes- 
sup and Orlando R. R., which was being built between 
the above named places. The cessation is due to the 
sudden death of Mr. Brantley, the original projector 
and the President. It will probably be continued soon, 
Its length will be about fifteen miles, and it is proposed 
to lay it with wooden rails. It laysi) O.ance ‘° 


A party of Engineers from Pennsylvania have been 
surveying aline for a R.R. from Peage Creek, now 
called Barstow, the county seat, ot Polk Co., to Char- 
lotte Harbor opposite Punta Gorda, and via Pine Level 
the county seat of Manatee Co. Length about 70 
miles, It is being done by an English company. 

A railroad from Tampa, the county seat of Hills- 
borough Co., to Orlando, the county seat of Orange 
Co., is prepared and parties have been bonding the 
best land along the line. Its length will be about 80 
miles. : 

A railroad from Pilatka, county seat of Putnam Co., 
to Orlando is proposed. Its length will be about 80 
miles. It will pass through a portion of Marion Co. 
Some Barton capitalist and railroad men have been 
over the proposed line in a buggy within a few weeks 
and expressed themselves highly pleased with the 
project. 





TEXAS NOTES. 


DALLAS, TEXAS, Nov, 29, 1878. 
Editor ENGINEERING NEws: : 

Sir:—Thinking that you might wish to hear from 
this portion of the ‘“ Moral vineyard,”as to railroad 
prospects etc., I send you a few lines from this point, 
as I am en route for San Antonio. 


I find that the Dallas & Wichita R. R., which has 
lain dormant since the killing of its general manager, 
(Dr. Calder), last summer, is about to be revived under 
the auspices of ‘Dr. Silas Reed, and some Boston men, 
with olm Henderson as contractor, and the pros- 
pects are good for them to build about twenty miles 
this winter, to Denton in Denton Co. 


The Texas and Pacific R. R. have commenced con- 
struction between Ft. Worth and Weatherford, and 
will build thirty-five miles by next July. 


The prospects of the New Orleans, Denver and Pa- 
cific R. R., under the auspices of Gen. D. B. Buckner, 
looks rather gloomy, but a line from Terrell to Saline 
Pass under Wm. Burwell is said to be about to com- 
mence operations. 


Since the terrible epidemic of last summer I notice 
many southern cities have taken heed to the plain warn- 
ing, and now devote more attention to sanitary mat- 
ters, and will be more willing to build sewers and 
drains, which will open up quite a market for pipe manu- 
facturers. 


Appropos to Gen. Turner’s experiment in macadam- 
izing the streets of St. Louis, I see a novel plan pur- 
sued by the street department of this city, which is to 
dump a load of soft limestone into each and every mud 
hole in the unpaved street, then pound this stone into 
fine dust with rock mauls, and so on, making a hetero- 
genous mixture of soft limestone and the native mud. 
The result is a street honey combed with alternate 
lumps and holes, worse if possible than when in a state 
of nature, and the city’s money thrown away in folly. 
Some consecutive and sensible, plan of street improve- 
ment is badly needed here, but engineers must be very 
scarce. CHAS. TARHERGER. 
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ELECTRIC LIGHTING. 





The question of the economical division of elec- 
tric currents for illuminating purposes is under 
earnest discussion in the columns of “ Engineer- 
ing.” In view of the great interest taken in Mr. 
Edison’s alleged discovery and the subject of elec- 
tric illumination in general, the character and 
learning of the parties in this controversy make it 
of much more than common concern. 

Dr. 8. P. Thompson, well known for his investi- 
gations in magnetic and electro-dynamics, as one 
party, asserts that an electric current capable of 
producing a single light of 1,000 candles, will, 
when divided into 10 lights produce an aggregate 
luminosity of but one-tenth of the single light. In 
other words, the light becomes inversely as the 
square of the number of divisions. To sustain his 
argument, Fontaine's experiments with “ Konn” 
lamps and Bunsen elements, the results reached by 
Mr. Werdermann with a dynamo-electric machine, 
and Masson’s photometric measurement are given ; 
and these are highly corroborative ot his views. 
Since the cost must increase as the power used, we 
can readily see that, if Dr. Thompson be right, the 
division of the electric current can not be econom- 
ically done. 

Dr. J. Hopkinson, representing the other side of 
the controversy, claims that the power required to 
generate the electricity is only in proportion to the 
light produced. If he be right, the division of 
the electrical current tor illuminating purposes, 
either by the voltaic arc or by the incandescence of 
metals, may be profitably done. 

Here the gist of the discussion is given. With 
the confirmation of the views of one of these gen- 
tlemen appears to lie the success or failure of elec- 
trical lighting. Which is correctly applying Dr. 
Joule’s law ? 

But Dr. Thompson goes further claiming that 
experiment will verify his assertions. He claims 
thatif, instead of producing a single light in a cir- 
cuit, a series of lights be sought, the result will be 
still more uneconomical; that uniform incandes- 
cence is impossible so long as platinum or carbon 
or any other material is employed whose resistance 
increases with increase of temperature. There are 
but two ways, he thinks, by which Mr. Edison can 
produce uniformity in a series of lights; and these 
are by the employment of some mechanical contri- 
vance to alter resistance, or by the discovery of a 
metal whose resistance, after a certain point, dim- 
inishes with increase of temperature. 

The results of Mr. Edison’s labors will be re- 
garded with all the greater interest as the reports, 
reaching us through enthusiastic reporters, would 
lead to the conclusion that Dr. Thompson is wrong. 
Mr. Edison has two years yet, in which to perfect 
his invention, so we may require quite all of our 
patience before his final results are announced. We 
believe, however, that any delay will be fully justi- 
fied by his results. 

His invention, from what can be obtained frem 
reluctant lips, lies in the direction of incandescence. 
On this point perhaps we cannot do better, in 
order that views may be compared, than quote the 
conclusion of Dr. Thompson’s last article. He says: 
“In no existing case is lighting by incandescence 
economical ; certainly it will not be when subdivi- 
sion is carried out. And no electric has yet been 
devised which lends itself to subdivision as readily 
as the uneconomical light produced by incandes- 
cence of a solid conductor. What we want is a 
cheaper source of electricity, so that we can afford 
to waste as much as we please in subdivision and in 
the wasteful production of small lights. But that 
cheaper source is not yet discovered.” 

While the battle of the giants wages, we may 
stand aloof. 

The subject is one of the greatest importance 
and worthy of deepest inquiry and closest investi- 
gation. 


powers of observation and analysis, a knowledge of the 
properties of the materials with which he has to deal, 
ability to adapt the means to the-end to be attained, a 
knowledge of the relations between animal and mecha- 
nical forces, their most economical applications, and the 
best methods of controlling them. He should be an 
astronomer and physicist, chemist and geologist, and if 
in addition he be a Jawyer and logician, his prospects of 
success will be thereby greatly enhanced. To supply 
these varied requirements, it has been found necessary 
to extend the organization of cur colleges and universi- 
ties as originally established, so as to include a course 
of instruction in science, and, so far as practicable, its 
applications. 


A “SALT CEDAR” BREAKWATER. 





Mr. M. L. Lynch, the city engineer of Galves- 
ton, Texas, has submitted the following report to 
the Board of Aldermen of the city regarding the 
progress of a breakwater, not by any means com- 
mon in this country: 

“‘T have the honor to report having commenced the 
planting of salt cedar cuttings on the line of the beach, 
with a view to forming the nucleus of a dike or break- 
water on that front of the city. The work undertaken 
contemplates the planting of three rows of cedars, ten 
feet apart, the cuttings in the interior rows breaking 
joints with those in advance, the main cuttings to 
10 feet apart in each row, and the intervening spaces 
thickly planted with smaller cuttings at irregular inter- 
vals, 

The result sought to be attained is the formation of a 
dense matted growth of cedar that will arrest the crift- 
ing sand that is being continually blown inland from 


Up to the date of canal engineering in this country, 
we have seen that there were 25 universities in existence. 
From that time to 1826, when the first railroad was 
built and operated, by horse power, the following col- 
leges were organized : 


a6. . Hamilton, Clinton, oY... ccc ccccseccoves 1812 

the gulf beach, and judging from the results obtained 27. Jefferson College (Miss.).....seeeeecesesees 1813 
wherever the salt cedar has been planted in the neigh-| 23 Alleghany College.......-seeeeeeecececess 1815 
borhood of the beach, it is expected the present work 29. Maryville College (Tenn.).......-.2e0-+00. 1819 
will result in the formation of a dike or mound of sand, ee, Cnne COMMON ONG dc vac ccccndecenecsess 1819 
which after a few years growth, would be of material 31. Western University of Pennsylvania........ 13820 
advantage as a protection against storms, and which 32. Amherst College (Mass.)......-....-se00s- 1821 
would continue increasing in size from year to year. 33. Trinity College (Conn.)......--seeeeceeees 1823 
In the location of the work it is intended to follow 34. University of Virginia..............00008- 1824 
the line of the old sandhills, as I consider this the pro- 35. Franklin College (Ohio) .............00- 1826 
per location for any improvement of the kind that may 36. Centennary College (La.).............000. 1825 


be undertaken. It is also intended to foster the growth 
of the Bermuda and other joint grasses common to the 
island, so as to help bind and hold in place the sand | 
accumulated by the cedars. 

In the future, when the dike has increased sufficiently 
in size, the exterior slope can be protected by a revet- 
ment of fascines or cane hurdles, the materials for which 
can be procured here at a light expense. 

I would add that dikes reveted in this manner, have 
been used in different places with marked success— 
notably in Holland, where the north sea front of that 
country and much of the interior has been protected by 
their use from being overflowed by the sea and the 
rivers. 

In view of the small street force at the disposal of the 
department, I would respectfully request that some 
extra force be placed at my disposal for the continuation 
of the work as rapidly as possiblé during the present 
planting season. 

The planting so far was done by the prisoners gang 
under officer Ravey, who were kindly furnished by Mr. 
Jordan, the chief of police in order to make a start on 
the work. 

I am under obligations to J. H. Hutchins, Esq., who 
kindly furnished the cedar cuttings with which the 
work has been commenced, and to Messrs. Trueheart & 
Adriance, who have promised several thousand more 
to continue the work ; it is possible that several other 
citizens will furnish some as the work progresses ; if 
not, a small appropriation would purchase all that 
would be required to plant the entire city front.” 


And still there were no schools giving strictly scien- 
tific instruction, It was the same year in which the 
first railroad was built, that the first civil school of 
science in this country was established at Troy, by Mr. 
Stephen Van Rensselaer, in 1826. Its object was “the 
application of science to the common purposes of life, 
and especially to the qualification of teachers to instruct 
in the application of chemistry, philosophy and natural 
history to agriculture, domestic economy, and the arts 
and manufactures.” As this was the principal scientific 
school in existence during the first 20 years of railroad 
construction, and as its graduates were better qualified 
than those of other institutions, for the peculiar duties 
of civil engineers, it is but natural to find them seeking 
and obtaining employment in that new and extensive 
field, and rising rapidiy to the prominent positions. The 
prestige thus obtained has made the school eminently 
one of civil engineering, and the curriculum has been 
adjusted to meet the wants of that profession to the 
fullest extent. It was not until 1847 that the Lawrence 
Scientific School, (at Harvard), was founded by an 
endowment from Abbott Lawrence, for the purpose of 
giving instruction ‘in those branches of science which 
are more immediately connected with the great indus- 
trial interests of the country, 
geology, engineering, zoology, &c.” 

The same year, 1847, Prof. Jno. P. Norton succeeded 
in organizing a department of ‘ Philosophy and the 
Arts” at Yale College, fur the purpose of perfecting the 
study of agricultural and technical chemistry. This 
department was subsequently (1860) converted into the 
Sheffield Scientific School. 


At present the following are the schools mainly de- 


voted to the education of engineers, arranged in chrono- 
logical order: 













such as chemistry, 


THE EDUCATION OF AMERICAN CIVIL 
ENGINEERS.* 





(Concluded from page 387). 


i ; ; 2 1. U.S. Military Academy.........- wdeens oan 1802 
ie . nrssee meer 7 multiply ee 2. Rensselaer Polytechnic..........+-s++e+-++ 1824 
stimulus given to trade and commerce since j eae ao ; 
the woes of railroads, reacted upon these eal + eee — ee ri cnet = _ 
: , z 4. Virginia Mil, Institute.........-..-..-+.0+5 1839 
arteries of traffic, and created a demand for still greater 5. Scientific Depart. of Williamette University. .1844 
facilities of transportation, thus calling into existencea} ¢  coinntific Department of Union College... 1845 
new class of professional cong and opening = ae 7. Lawrence Scientific School (organized)...... 1848 
field for the practical application of the principles of | © cnefield Scientific School......s0.+. +++ e004 +1848 
physics, mathematics, mechanics end thelr co-ordinate g. Wagner Free Institute.........0+0.-eeeees 1850 
branches of science. From the = natere of the ro. Chandler Scientific School (Dartmouth)...... 1852 
postions prenented to the —_ it is evident thet he 11. Polytechnic College State of Pennsylvania. ..1853 
must be a man of general education and sound judg-| 1. polytechnic School of Wash. Univ. (Mo.).. ..1857 
_— eee oe -_ “ ear. > ae 13. Mass. Institute of Technology...........-- 1861 
i See he cape en. - 1414. School of Mines (Columbia, Col.).........-. 1864 
a rae Sot amas ibat of. serveper in. ts broadest S18 | 15. Lehigh University...........0seeeeeeeeees 1865 
eitention--that is, he must collect such date = will en- 16. University of Wisconsin. .........-++0+-++ 1866 
able him to deduce correct and safe conclusions con- 17. Pardee Scientific School (Lafayette)........- 1866 
cerning the problems before him—this involves keen 18. Cornell University... ...+..++s00-+- oteccedeee 
nies 9a E> en rotons of it oe 19. Worcester Free Institute..........+++--+++ 1868 
of Philadelphia, dc. errs 20. Illinois Industrial University. ...... siiedbl 1868 
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21. University of California.. ..... sees ¢ncees 1869 
22. Swarthmore College.......... eevee eevee 1869 
23. Thayer School of Civil Eng.........+++..++ 1871 
24. Stephens’ Institute of Technology.......... 1871 
25. Towne Scientific School (Pa.)..... ottn demon 1872 


26. Jno, C. Green School of Science...........+1873 
27. School of Mines (Columbia)..............1874 
28. Rose Polytechnic Institute...........+.0+- 1874 


In addition to the above are many other schools 
giving instruction in science as applied to agriculture and 
other arts. 

With such an array it becomes a matter of some diffi- 
culty for the student to determine where the best results 
may be obtained—whether at the older or later schools, 
and the only data he can procure for the solution of this 
problem are those obtained from catalogues, or by com- 
municating with the alumni or professors connected 
with the institutions in question. 

The large number of schools, many of which are 
dependent upon public patronage for their support, has 
developed considerable emulation, both as to scholar- 
ship and number of students, as well as to the methods 
employed in imparting the desired information. This 
has had the good effect of elevating the standard, and 
compelling the introduction of the most improved 


* methods and apparatus of instruction that can be ob- 


tained—and has led to a careful remodeling of the 
curricula in the light of modern experience and require- 
ments. 

The schedule of studies at the Zowmne Scientific 
School, tends to show that the course for engineers 
should oe very broad and comprehensvie, and so 
arranged as to give first, a careful preparation, and 
later, the application of principles to the various subdi- 
visions of the science, Thus giving the student a broad 
foundation from which he may develop into those special 
fields of research which he finds most congenial and 
lucrative. 

From what has already been said it will be seen that 
the profession of Croll Hugineering has been called in- 
to existence by the developments made in internal com- 


munications, and hence it may be defined generally as’ 


“ the art of applying the principles of the physical and 
mathematical sciences to the construction of ways of 
transportation for the movement and storage of all sub- 
stances,” whether solid, fluid, or gaseous—animal, veg- 
etable or mineral. 

The general definition is capable of a large number of 
subdivisions based upon the special applications to be 
made of the principles ; thus it is the province of the 
1. Crvil Engineer (in a limited sense) to apply the 
principles of mathematics, graphics and physics, to the 
surveys for and location of the “ permanent way,” 
whether of roads, railroads, canals, telegraph or pipe 
lines of states, etc., to the selection of the material for 
and construction of the permanent way and its access- 
ories, as tunnels, bridges, depots, etc.; and of dynamics 
to the construction and economical use of the rolling 
stock. 

2. Of the Mechanical Engineer to apply the princi- 
ples of kinematics, dynamics and graphics to determine 
the proper proportion of several parts of either station- 
ary or portable machines; the relations between mo- 
tion and force and the most economical disposition of 
the parts to produce a required effect. 

3. Of the Hydraulic Engineer to apply the’ princi- 
ples of hydrostatics and hydrodynamics, to the storage 
and distribution of fluids for domestic and manufac- 
turing purposes—to the construction of harbor and river 
improvements, etc. 

4. Of the Mining Engineer, to apply the principles 
of geology, surveying,physics, mechanics,graphics to the 
development of mineral deposits; to the ventilation 
draining, lighting, etc., of underground werks and the 
removal of material, etc. 

5. Of the Tofographical or Geodetic Engineer to 
apply the principles of mathematics, graphics, physics, 
surveying and astronomy to the determination of the 
true figure and dimensions of the earth itself as well as 
of the undulations of its surface with the several meth- 
ods of projecting the same on maps. 

6. Of-the Architect, to apply the sciences generally 
to the construction of public and private buildings. 

3. Of the Lighthouse Engineer and Hydrograph- 
er the principles of mathematics, surveying, physics and 
mechanics to the construction and illumination of light- 


houses, to the placing of buoys, ranges and other auzili- 
aries for indicating channels, shoals, reefs, etc. 

8. Of the Gas Engineer, to apply the principles of 
chemistry, physics, mathematics and mechanics to the 
manufacture and distribution of gas or steam for illum- 
ination or heating purposes. 

g. Of the Landscape Engineer,to apply the principles 
of aesthetics, surveying, mathematics, mechanics, and 
geology to the proper laying out, decoration, draining 
of parks, private estates, cemeteries, etc. 

An inspection of the above definitions recalls the fact 
that certain sciences are fundamental to the liberal edu- 
cation of an engineer—they are, mathematics, graphics, 
physics, geology, chemistry and metallurgy with a good 
English education as a basis. As special studies in 
volving the application of these principles there must 
follow, applications of Descriptive Geometry to map 
projections, stereotomy, and working drawings, Sur- 
veying, Mechanics, Astronomy, Geodesy, Architecture, 
Plans and estimates, Specifications, Modeling, and as 
auxiliaries, Forestry, Social Science and political econo- 
my, Logic and Ethics, English History, modern Lan- 
guages, Latin, Elocution and Composition, Law (rela- 
ting to rights and duties of corporations as common 
carriers, etc.,) Bookkeeping and Commercial forms. 
All of which can undoubtedly be best acquired by the 
sytematic study of a well arranged course in some of the 
many schools now provided for the purpose. 

leh aeteser cn 


THE GRAND RAPIDS & INDIANA RAILROAD. 








Looking through our exchanges we “struck” a note 
to this effect: “‘ The Grand Rapids & Indiana Railroad 
Company will extend their road six miles further north 
from Petoskey, to connect with Crooked Lake, and 
make connections by water with Cheboygan and Mac- 
kinac. This will facilitate access to the famous “ burnt 
lands " agricultural districts in the Northern Peninsula 
of Michigan, and bring that promising territory into 
direct connection with the State system of railways.” 

It reminded us of a pleasant trip we were enabled to 
make, a short time back, over the G. R. & I. R. R., by 
the kindness of Mr. J. M. Metheany, the Superintendent 
of the Northern Division of that railroad, and while 
doing so to note the rapid development of the country 
through which we were passing. It was some three 
years since we travelled on the same road in the day 
time, and we were unusually surprised to observe the 
changes which had taken place in those directions in 
which our memory served us. 

The distance from Grand Rapids to Petosky is 191 
miles, and from the former city to the latter some 60 
stops are made, notwithstanding, that for the last 120 
miles, the country was, but a few short years ago, an 
almost unbroken solitude of forest and stream. 

Throughout the length of the line, so far as it now 
extends, and for the present, the lumber interest appears 
to be the prominent teature of business; this will be 
the more especially noticed for the country south of 
Cadillac—until lately called Clam Lake—situated about 
100 miles north of Grand Rapids. Up to this point, 
generally speaking, lumber is the prevailing product ; 
and as the railroad passes through, what was once, 
magnificent pine tracts, our readers will be able to 
judge of the appearance of the country—trade may be 
brisk and brillant in prospect, but the land with its 
puny, scattered crops, struggling for-existence amid a 
willerness of blackened stumps, is not by any means 
“fair to look upon.” But there are frequent exceptions to 
this, in some of the finest farming land we have seen, 
traversed at intervals, and it affords a striking and re- 
freshing relief to the gloomy nionotony. 

Leave Cadillac and the face of the country entirely 
alters; one seems to gradually creep into a different 
land. The scenery, although for the most part flat, is 
sometimes charming, especially in the region of Fife 
lake,—about a portion of which the road winds. We 
noticed on our first trip thus far, three years ago, the 
ruins of an ice house on the shore of the above lake, the 
ice in which had not all melted : the cool nights seemed 
to counteract the heat of the day, and the ice disap- 
peared but slowly. 

From Cadillac to Petoskey, from the road bed, we 
see but little pine: the magnificent beeches, maples, 
and elms, oftentimes huge in proportions, thickly stud 
the ground, and the many clean little villages and still 


more frequent clearings tell us that the Northern part 
of the lower peninsula of Michigan is destined to be. 
come a fine farming country. 

Change upon change meets our eyes the farther north 
we gu, and arriving at Petoskey we discover a thriving 
town, beautifully situated on an old Indian site—a 
sufficient guarantee for wisdom of location,—which js 
already a popular summer resort, and the gathering 
place for the summer camp meetings of the Methodists 
and Presbyterians, each of which has its camp ground— 
the Methodists on the south side of Little Traverse 
Bay, the Presbyterians on the north side, near the vil- 
lage of Little Traverse. 

With the extension of the railroad to Crooked Lake, 
a delightful trip is offered through the series of lakes 
and narrow rivers to Cheboygan, whence a 2 hours 
journey wil] land one at Mackinaw. The writer never 
enjoyed an excursion more than that he allowed him- 
self,—starting from Petoskey by way of Lake Michigan 
to Mackinaw, thence after a brief stay, to Cheboygan | 
and back again to Petoskey by the inland lakes. With 
plenty of time and a keen relish for the beauties of 
nature or even the rude attempts at art which will be 
met, no more pleasant jaunt could be undertaken, to 
say nothing of the brook trout and other features of the 
journey. 

It is probable that before very long the Grand Rapids 
and Indiana Railroad will make a further extension to 
the straits of Mackinac, and it is fast becoming a ne- 
cessity that such a move should be made. The in- 
creased trave) northwards in the summer time—a traf- 
fic which has so increased, that a special line of boats 
was put on last year from Chicago, seems to demand 
railroad facilities and doubtless it will not be long be. 
fore we find the Straits of Mackinac figuring on the 
Railway time cards. 

We have to repeat our thanks to Mr. J. M. Metheany, 
and compliment him upon the measure of success which 
seems to be in prospect for the G. R. & I, R. R. 

las a a eda 


THE ENGINEERS’ CLUB OF ST. LOUIS. 





The annual meeting of the Engineers’ Club of St. 
Louis, was held Wednesday, Dec. 4th, 1878. The 
Vice-President, Thos. J. Whitman, in the chair. 

The records of the last meeting were read and ap- 
proved. 

Messrs. C. Freeman and P. W. Schaumleffel were 
then duly elected as members. 

The Secretary presented an annual report of the 
operations of the Club, showing that during the past 
year there had been eleven meetings (11), and that nine 
new members had been elected. During the year 
papers had been read on the following subjects: “ Ex- 
periments with Locomotive upon the Wabash Rail- 
way”; “ Indicator Cards taken at the St. Lous Water 
Works”; ‘Boiler Inspection "; “Ona Method of Protec- 
ting the shores of Rivers by Dykes of Timber ”, and on 
the “ Economic Use of Steam”; Verbal Reports had 
been made of ‘Engine Tests at St. Louis Lead and Oil 
Works ”; “ Pacific R. R. Shop”; “ St. Louis Cotton 
Mill”; and of “ Engine and Pump Tests at the St. 
Louis Fair”; ‘‘On the Biddle St. Sewer”; ‘‘On the 
System of Electric Clocks in operation in the City;’’ 
“On Ordnance Experiments at Annapolis, Md.”; “On 
the Blue Process for Copying Drawings.’’ Discussions 
had taken place on these and kindred topics, and on 
Warming and Ventilation, Boiler Corrosion, Street 
Sprinkling and Street Pavements. 

The old officers were then all re-elected for the en- 
suing year. 

Mr. M. L. Holman then exhibited three forms of 
*‘Amsler’s Polar Planimeters for Measuring Areas,” and 
also showed drawings of instruments for getting “Sta- 
tistical Moment ” and the “ Moment of Inertia.” 

Mr. F. H. Pond then proposed as subject for discus- 
sion “ What constitutes a Direct Acting Steam Pump " 
and various opinions were advanced. 

The Secretary exhibited a specimen diagram of the 
action of heat in an engine, as a sample of the “ Blue 
Process of Copying ” made in the city, and stated that 
any size up to 4o inches square could now be procured 
of Messrs. Blattner & Adam, Instrument Makers. 

On motion adjourned. 


There is a strong probability that in the spring quite 
extensive operations will be begun on additional harbor 
work for Chicago. 


December 12, 1878. 











CIVIL ENGINEERS’ CLUB OF THE NORTH- 
WEST. 





The goth regular meeting of the Club was held in the 
Club Rooms, 50 Dearborn street, Chicago, on Tuesday, 
the 3rd inst. There were present: S. S. Greeley, C. 
W. Durham, B. Williams, R. Potts, G. A. W. Liljen- 
crantz, W.S. McHarg, John W. Weston, etc. In the 
absence of President Smith, Mr. Greeley was called to 
the chair. The reading of the minutes of the last meet- 
ing was postponed owing to the absence of the Secre- 
tary, in whose place Mr, Durham was appointed fro fem, 

The paper for the evening on the “ Economical 
Height and Minimum Material in Bridges of various 
designs” by Chas. H. Tutton, C. E., was presented but 
was ordered to be printed before reading in order to 
give a better opportunity for discussion. The paper is 
p inted herewith on pages 398, 399 and goo. A motion 
was made by Mr. Liljencrantz that “ before the printing 
of the stenographic reports of the meetings of the Club, 
members should have access to such reports in the Club 
Library". Meeting adjourned. 


. OUR QUERY Box. 


1. What is the angle of repose, or gravity, for cars on 
a Wooden Railroad ? 


2. Required a formula, tested by practice, for eleva- 
tion of outer rail on curves on a Wooden Railroad? 


3. Just before the North Star reaches the upper cul- 
mination it is in the same vertical plane with the star 
Alioth in the “ Dipper.” How many minutes afterward 
is the North Star precisely on the meridian? That is, 
how many minutes is it on January Ist, 1879? Will 
some astronomical reader please answer through paper? 

MERIDIAN. 
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CORRESPONDENCE. 





CLEVELAND, O., Dec. and, 1878. 
Editor ENGINEERING NEws: 


Str: That your readers may not get the impression 
that Contractors are the only ones that need a “ setting 


CONEMAUGH VIADUCT. PENNA. R. R. 


ENGINEERING NEWS. 


of October last the Commissioners of Trumbull Coun- 
ty, Ohio, caused to be inserted in the papers an adver- 
tisement for a bridge of ** 100 feet, extreme length, with 
one roadway 16 feet clear width. The bridge to have 
iron floor beams ; capacity of bridge to be 100 Ibs. per 
square foot, with safety capacity of afactor of 4. No. 
iron to be strained over 13,000 Ibs, per square inch in 
tension ; 8,000 Ibs. per square inch in shearing, and 
10,000 Ibs, per square inch in compression.” 

Presuming that the award would be made to the low- 
est bidder whose strain sheets and specifications con- 
formed to the terms in the advertisement, we prepared 
and submitted them for four different designs, and were 
the lowest bidders on each; and on the one finally 
adopted were more than two hundred dollars lower than 
the one to whom the award was made. 

Had this been done on account of any preference the 
Commissioners might have for that party, nothing 
would have been said; but an engineer was employed 
to compare the plans with each ether and with the 
terms of the advertisement, and his report we very 
strongly object to. 
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Of the four plans submitted by us, No. 4 was a low 
truss; No. 1 was a truss 14 feet high between centres of 
chords, having 8 panels; No. 2 was a truss 16 feet high 
with 8 panels; No. 3 was a truss 18 feet high with 7 
panels; and only No. 4 was reported as ‘‘up” when 
compared with the advertisement. The truth of this 
report we deny in instance of plans 1, 2 and 3, except 
in case of No. 2 and in that we acknowledge that the 
chord section in the third panel of the lower chord 
should have been .o5 (?) of a square inch larger, and 
we wish engineers would note the “ hair-splitting accu- 
racy the engineer required when he rejected this plan. 
The other deficiencies reported were, in No. 1, counter, 
the strain is 7538 and the given section .6 square inch, 
short ; centre post strain 6025, least dimension 3 inch- 
es, actual section 3 square inches, short ; in No. 2, strain 
on counter 6172, given section .6 square inch, short; in 
No, 3 first vertical post strain 19402, least dimension 6 
inches, actual section 4% inches, short. 


The formula that we use for obtaining the required 
section for these posts is that given in ENGINEERING 


36500 


up” in the papers, we would like to mention an instance |Ngws of January 31, 1878, | H* with a factor of 


that seems to lean toward the other side. On the 16th 
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395 


safety of 4, believing that this would give a sectional 
area in excess of that required by the terms of the ad- 
vertisement. 

We have tried to get some explanation of this extra- 
ordinary action but thus far without success ; the Com- 
missioners throw the responsibility upon the engineer, 
and he, in turn, tries to hide behind Gordon’s Formula. 
Had he reported that according to his judgment one 
plan was superior to another the case would have been 
different, for sometimes a man’s opinion is worth some- 
thing, but he does no such thing; he goes to work 
and figures out, as we suppose, and reports that our 
specifications do not come up to the terms of the adver- 
tisement in the cases before mentioned. How any one 
could report that the counters in our plans were strained 
beyond the requirements of the advertisement surpasses 
our comprehension, but he did so report. We could 
hardly believe that an engineer could do such a thing, 
but now we know that there is one who has done it. 
We do not pretend that larger counters would not be 
desirable, or that larger posts would not make a better 
structure, or that a variable factor of safety would not 
be better for compression numbers, but we do believe 
that all disinterested engineers will say that we were 
“up” with the terms of the advertisement in every 
particular, and a bridge built on those formule used by 
us would make a first-class structure. Using Gordon's 

10000 
formula thus — _H® for working strain, and taking 
3000 
two-thirds of this for pin ends, in one case the required 
sectional area is 1.85 square inches, the area given by 
the formula we used is 2.4 square inches, the area actu- 


| ally given by the specifications is 3 square inches; in 


the other case the area given by the fo:mula as above 
for pin ends is 4.17 square inches,the area given by the 
formula we used and in our specifications is 44% square 
inches. 


After having looked over our strain sheets with espe- 
cial reference to the deficiencies noted by the engineer, 
we cannot help coming to the ccnclusion that he was 
wrong in every instance, and we note here as a singular 
circumstance that Plan No. 4 though figured on precise- 
ly the same formule as the oiher three is reported “up.” 

The above are the facts in the case, and we now leave 
it for engineers to determine whether there is not once 
in a while the appearance of “crookedness” among other 
than contractors. 

Respectfully, 
‘ KING IRON BripGe M’r’c. Co, 
ROCHESTER, N. Y., Dec. 4th, 1578, 
Editor ENGINEERING NEws: 

Sir: I notice in your issue of November 28, in an 
article relating to the Holly System of Steam Heating, 
“That it would be good judgment to provide ample 
means for throwing off condensed water.” How can wa- 
ter remain ina pipe which is carrying steam of say 
thirty-five to fifty Ibs. pressure to the inch? Will not 
such steam maintain a degree of heat above two hun- 
dred and twelve, and consequently convert any water 
that may be in such pipe into steam? Of course it 
would be economy in fuel to use ample means to pro- 
tect the pipes from contact with cold air; but I am of 
the opinion that the Lockport correspondent was right 
when he stated there was no condensation. Condensed 
water might accumulate at the terminus of a main at 
the foot of an incline when there was no stean. used ; 
but it sufficient steam was used from the end of the 
main to keep the steam in motion no water could ac- 
accumulate. J. B. West. 

a somneniaeiaimetiientatieais 

An exchange says: Significant of Minnesota’s coming 
greatness is the rapid increase of her railroad system, 
which is already attracting the attention of car builders 


and repairers, who propose to establish a car manufac- 
tory at Minneapolis. 


The Sewer Department of Chicago, has commenced 
the work of extending the Twenty-second street sewer 
into the lake. The sewerage at present is emptied at 
the breakwater, causing great offense to the denizens of 
the neighborhood. The city will extend the sewer by 
means of a thirty-inch iron pipe toa point in the lake 
beyond the outer breakwater. A crib-like structure, or 
chamber, is to be built of masonry in the lake, into 
which the sewag e will empty. It will be carried from 
this by an iron pipe out into the lake, except when the 
lake is too high, when the chamber will overflow. The 


improvement will cost about $2,500. 
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GENERAL INTELLIGENCE. 


Ee We solicit and are always pleased to lish in these 
columns any items of interest thai may be — - us. 


sure was five per cent. greater, and the "mean coal con- 
sumption 1.4 less than the assumed data for seventy 


x (1,014x1.5x1.5) equals 70,000,000 x 1.0228 equals 71, 
596,000 foot pounds or 10.1 per cent. greater than that 





GAS AND WATER. 


The gas bill of Cincinnati for lighting the public 
lamps during the month of November amounted to 
$10,734.01. 


Richfield Springs, N. Y., bas voted to build a water 
works by a majority of 106, and plans are being pre- 
pared by Mr. P. H. Baermann, C.E, The probable cost 
will be about $23,000. 





stated, however, that the boiler used was not of suitable 
size. capacity, or proportions to give best results. With 
suitable power the duty would have been very materi- 
ally greater. 





RAILROADS. 


been laid from Esperanza to Canada Morelos. 


The pressure of business is said to be so great in 
Iowa, that it is already talked of adding another track 
to some of the through lines. 


The gas well at Murraysville, Westmoreland county, 
Pa., turns out to be the largest in the state, the flow be- 
ing estimated at three hundred thousand cubic feet a 
day. A little oil was found and salt water of the best 
quality was produced in considerable quantities, The 
roaring of the gas can be heard for miles, and the people 
are flocking from all parts, while speculators are busy 
leasing all the land available. 


A railroad is projected from Forreston, Iowa, to the 
Mississippi. The point on the river is not yet deter- 
mined : local support will probably do that. 


The track of the Atchison, Topeka & Santa Fe Rail- 
road is expected to reach Las Vegas, New Mexico, by 
April, 1879. It is confidently expected that in 1880, a 
southern outlet to the Pacific will be open, and that 
without Government aid. 


The Illinois Central survey for St. L. and C. R. R., 


At a recent meeting of the voters of the town of Mid- 
dleboro, Mass., a report on the water supply question 
was submitted by the committee appointed to investigate 
the subject and accepted. It was voted (124 yeas to 
86 nays) that the town petition the Legislature for an 
act to enable it to take water for a water supply, and to 
issue bonds not to exceed $65,000 to defray the expenses 


line has been found with long tangents and easy grades, 
of the same. 


There was another protracted meeting last week be- 
tween the Committee of City Council of Chicago and the 
West Side Gas Company, but no definite results were 
arrived at ; the representatives of the Gas Company ap- 
parently declined to make any offer on the new term 
until old matters were straightened out. The South 
Side Company agreed to furnish gas for the street lamps 
including only, cleaning, repairing, except glass, and 


The last rail was laid on December 3rd. on the Pem- 
thawing, for $21.50 per year, for 27 nights each month, 


millions. The approximate duty, therefore, 70,000,000 






of 65,000,000 stipulated and guaranteed. It should be 


The rails on the Tehuacan, Mexico Railway have 













passed Hillsboro, Ills., on Saturday last. An excellent 











while with the exception of two or three points the 
work is light. Good crossings over the different streams. 


The Port Huron & Northwestern, Michigan, narrow 
gauge railroad is expected to be completed to Davisville 
shortly. The destination is Otter Lake. If the 
narrow gauge runs through North Branch then the road 
at Five Lakes will undoubtedly be pushed to that point. 


bina branch of the Canada Pacific Railway, connecting 


and gas for the city buildings at $1.65 per thousand. 
Nothing was decided. 


A Pittsburg paper says: The damage to the new 


water works at the Morganza Reform School, caused 


by the late freshet in Chartiers creek, will amount to 
about $2,000. The stone wall inclosing the filter, 
which stood near the creek, was broken down and a 
portion of it fell into the cistern. As soon as the flood 
subsided the work of repairing the wall was commenced 
and it is expected that the works will be placed in run- 
ning order within two weeks. The loss by the acci- 
dent will be on Mr. C.G. Dickson, the contractor, it is 
said. The reservoir was constructed last summer at a 


cost of from $8,000 to $9,000. 


A new apparatus for lighting and extinguishing gas 
lamps, the invention of Mr.William Facer, has just been 
successfully tested in Cleveland, O. It is operated by 
electricity, and a battery of ten cups, passing a current 


through a mile and three-quarters of wire, lit and ex- 


tinguished eighty lamps. With this manner of lighting 
an improved burner and cut-off or cock is replaced by a 
-metal disc, so arranged that it is controlled by clock 
work, One side of the disc is perforated. and the re- 
lease of a spring throws the disc half around, brings the 
hole in the disc over the pipe, allowing the gas to es- 
cape into the burner. Another release of the spring 
gives the disc another turn, throwing it over the pipe, 
and cutting off the supply of gas. It is is said to be 
impossible for a gale to extinguish the light, and the 
lighting and extinguishing of the city lamps can be 


manipulated by one man. 


A Washington correspondent says: There is a gen- 
eral belief in that city that the Gas Company chartered 
by Congress is defrauding citizens in a most barefaced 
manner. Complaints of his nature have been gather- 


ing force for a long time, but notably within the past 


two months have they formed the subject of frequent 
inquiries among citizens, and a comparison of notes 


has developed a condition of affairs that will result in 


Congressional inquiry, unless the Company is strong 


enough to prevent it. The gas bills for last month were 
marked up in various parts of the city from 50 to 400 
percent. Twocity journals have charged that this is 
in view of the fact that, when Congress is here, an im- 
mense amount of free gas is furnished to individuals and 
to boarding houses, and that the citizens are compelled 
to pay for this by the fraudulent increase of their month- 
ly bills. The marking-up this time was so bold as to 
be generally noticed, 


From a Buffalo paper we clip the re relating 


to the late test of the new Holly Pumping Machinery 
now complete. The approximate results of the test are 
as follows : 

i eae merewr ie ter 20 hours 
Interval between observations............ 15 minutes 
Mean steam pressure ..... 6. cece cece ee eee 60 pounds 
Mean vacuum........ SkROus OSd badcnhee 26.25 inches 
Mean revolutions... .....ss0-sseeccecees 21 per minute 
Mean water pressure on pumps (per sq. in.)..41 pounds 


Mean hourly coal consumption........... 270 pounds 
For a duty of 70,000,000 foot pounds with twenty 
revolutions per minute, and a pressure on the pump of 
thirty-nine pounds per square inch, the hourly con- 
sumption of coal should have been 273 84-100 pounds. 
It will be seen, therefore, that the mean water pres- 









& Northwestern. 


with the Manitoba Branch of the St. Paul and Pacific, 
ten miles north of the international boundary. It gives 
the Province of Manitoba its first railroad communica- 


tion with the outside world through a completed line 


from Winnipeg to St. Paul, 487 miles in length. 


Everything appears to be ready to complete the rail- 
road between New Orleans and Texas. The extension 


from Morgan City to Vermilionville, 63 miles, is to be 
constructed by the Morgan Railroad and Steamship 
Co., the remainder will be built and equipped by the 


Texas and New Orleans Co., aided by other capitalists. 


The distance from Vermilionville to Sabine River is 100 


miles. From the Sabine the road is already built and 
is in good order. 


The long neglected Omaha extension of the St. Louis, 


Kansas City & Northern is talked of again, with a fair 


prospect that a road will be built the coming summer. 
A prominent railroad man in a position to know, states 


that he thought the building of the extension definitely 
settled. The Pattensburg branch of the St. L., K C. & 


N., will be completed to Omaha as was at first intended. 
This will give that road the shortest route between St. 
Louis and Omaha, and compensate it somewhat for the 


loss of business by competition with the Chicago and 
Alton. 


The Burlington & Missouri Company expects at an 
early date to build a new line to Council Bluffs, leaving 


its present line probably at Creston, la. The new line 
will strike through Grove township, and run direct to 


that city. The B. & M. never had a track of its own 


to that point, but has run its trains on the K.C. & St. 
J. The company’s business is so extensive that it is 


compelled to have a direct line out of Council Bluffs, 


local Lowa and Nebraska business, as all through busi- 
ness must come to this point and be taken into the 
“ pool” account. 


BRIDGES. 


Permit was given the town of Delphos, O., to build 
two of the three bridges asked on the same terms as at 
Defiance. 


The new county bridge at Sauk Rapids, Minn., is 
open for travel. The Mississippi is also bridged with 
ice at that point. 


The Scioto Valley R. R., are about to commence the 


erection of a new bridge across the Scioto river at 
Waverly, O. 


The Valley Railroad Company (Cleveland to Akron, 
O.,) asked to build a bridge over a lock on the Ohio 
canal at Cascade mills, Akron; also for a crossing over 
the west end of the arch under the Ohio canal at Yellow 
Creek, twenty-four miles northof Akron. The former 
was granted, and the latter declined. 


On December gth., Mayor Heath, of Chicago, as 
head of the Department of Public Work, caused a no- 
tice to be sent to several railroads ordering them to con- 
struct viaducts upon Sangamon and Kinzie and West 
Madison and Rockwell streets, over their tracks in 
1879. The railroads so notified were the Pittsburgh, 
Cincinnati & St. Louis, the Chicago & Eastern Illinois, 
the Chicago, Milwaukee & St, Paul, and the Chicago 



































while the old line via Plattsmouth will be operated for 
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The Street Department of Hartford, Conn., has now 
well advanced toward completing the work of lowering 
and perfecting the roadway on Park street, where it 
passes under the railroad tracks, and it is probable that 
the work will be finished before cold weather sets in. 
The bridges, one erected by each railroad company, 
will be twelve and a half feet “in the clear” above the 
level of the roadway, and at this height there will be no 
interference with wagons having ordinary loads. One 
truss of each bridge is in position, and they can be 
completed in a week ortwo. The roadway is twenty. 
six feet wide where it passes under the bridges, and its 
walls are raised three feet on either side for pedestrians. 


Mr. Thomas Reilley introduced in the City of Cleve. 
land, O.,recently, and had referred to the Committee on 
Judiciary and City Solicitor, an ordinance authorizing 
the employment of Viaduct tenders, fixing their salaries, 
and fixing the amount of toll to be charged on the new 
viaduct. It provides for two engineers at $1.000 each 

r year, two assistant engineers at $:0 each per month, 
oo toll takers at $50 each per month, and four patrol}. 
men from the police force to guard each end of the draw 
to prevent accidents to crossers; half of these employees 
to be on duty during the day, and halt during the night, 
It provides that 3 cents shall be charged for each horse 
(except those drawing street cars), 2 cents for each 
horned animal, sheep or hog ; and for the use of the 
track the street railroad to be charged $1,900 per an- 
num, or fifteen per cent. of the cost of the track. It 
further provides that this rental is to be paid quarterly 
in advance, and fixes penalties for non-compliance with 
the requirements of the provision. 

The Yuma, Arizona Sentinel says: The Surveyors of 
the Texas Pacific Railroad Company, a couple of years 
ago, made a careful examination of the bed of the 
Colorado river between the Heads, over which they-lo- 
cated their line. They pushed down steel rods to the 
depth of seventy-two feet before striking rock. The 
sounding seemed to indicate a deposit of sediment over 
sixty feet deep. The piles, forming the piers of the 
Southern Pacific Railroad bridge here, were driven a 
few more than thirty feet before striking what was taken 
for bedrock. An immense quantity of rock has since 
been dumped around these piers, and has sunk down 
out of sight. It certainly appears that what was taken for 
“bottom ” must have been an indurated or cemented 
layer of sand, like those found in excavating the mesa 
at this end of the bridge. Driving piles into this layer 
may have broken it up, thus letting the rock drop down 
into Lord only knows what depth of mud and quick- 
sand. Butthe train keeps on bringing rock, and the 
bridge seems to be as solid as ever. 


Mr. Jchn Waddell, contractor for the foundations of 
the North British railway bridge across the Forth, re- 
cently began operations with a large staff of - workmen. 
Starting from abutments on the high ground overlook- 
ing the foreshores on either side of the Firth, the bridge 
is to be carried in the form of a light lattice girder 
structure upon cylindrical brick columns to the edge of 
the water. As far as this part of the work is concerned, 
it is not believed to present any feature of difficulty. But 
in the two great spans, each 1,600 feet long, which are 
to form the central portion of the structure, there has to 
be faced one of the most difficult engineering feats im- 
aginable. Regarding this portion of the work the 

cotchman says that on the point of each side of the es- 
tuary where the bottom begins to shelve downward, 
there is to be placed an immense composite pier, con- 
sisting of four groups of iron columns—sixteen columns 
in all—firmly bedded on basements of masonry and se- 
eurely braced together throughout the entire height. 
Over the tops of these piers will be carried immense 
chains, to whose shoreward ends will be anchored pon- 
derous masses of masonry, and these, being continued 
over two similar piers, placed on the island of Inchgar- 
vie in mid-channel, will afford on the suspension princi- 
ple, such assistance as is estimated to be required in 
supporting the spans, which, of course, will also rest at 
either end upon the framework of the piers. The height 
of the great 1-600-feet spans has been fixed at 150 feet. 
to reach which level the shoreward section will require, 
as in thecase of the Tay bridge, to have a certain gradi- 
ent, and when it is added that the piers will reach the 
height of from 500 to 600 feet, some idea may be formed 
of the imposing appearance which the completed struc- 
ture will present. 


FLORIDA NOTES. 


Panama, Central America, Railroad.—Owing to the 
distress now prevalent among the laboring classes, the 
Government resolved to work on the Cornelia 


Railroad. This will give employment to some 2,000 
laborers. 


Numerous prominent citizens of Americus, Georgia, 
have issued a call for a meeting of all persons interested 
to take action upon the propriety of connecting Ameri- 
cus by rail with the Brunswick, Albany and Eufaula 
Railroad which has lately passed into the hands of en 
English company. 
Assistant U. I. Vinal, U.S. Coast Survey, and party, 
arrived on November 22, on Indian River, Florida, to 
resume the surveys in that section, They will com- 
mence at Turkey Creek, south ,of Eau Gallie, and con- 
tinue the triangulation, topography and hydrography of 
— err Ot rape i. are = 
sk F rs. Vi accompanies her 
coitank 
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ECONOMICAL HEIGHT AND MINIMUM MATERIAL IN BRIDGES 
OF VARIOUS DESIGNS. 


A Paper presented to the Civil Engineers’ Club of the Northwest, December 
3rd, by C. H. Turron, C. E., Eau Claire, Mich. 


1. Mr. Chas. E. Emery, M. E., presented a paper upon this subject, to the 
American Society of Civil Engineers, and it is his paper that was the cause 
of the present one. Mr. Emery treated the subject by graphics, but it will 
be here presented from a purely mathematical point of view, the present 
treatment seeming to the writer to be rather simpler. It will from the 
nature of the subject, however, necessarily follow his method so closely that 
it would be presumption to call it original. Although the Calculus is used, 
it is to sucha slight extent, that it is hoped those entirely unacquainted with 
it will have no difficulty in following the solution, but it could be altogether 
dispensed with. 


2. Every member under strain from any position whatever of the moving 
load is taken into account, with its proper section, and under whatever strain 
factor it may be necessary to use, and the method can be readily applied, 
even should every member in the bridge have a different strain factor. The 
economical height also could be readily deduced, provided the different 
parts were of different prices per pound, &c. Although the lateral bracing 
varies—or should vary—with the height of the truss, it will here be consi- 
dered as constant for a given length of span, panel and roadway, and the 
treatment will only be applied to the truss proper, and to those members 
under strain in it. 

8. Following Mr. Emery, no effort will be made to introduce Gordon’s, 
Hodgkinson’s, or other formule of their nature, because, as he states, manu- 
facturers usually know by previous trials with formule, about what strain 
can be borne by any given shape of section, hence the compressive factors 
of strain will be expressed by a constant, which isto be multiplied into the 
tensile strain, for the actual allowable strain, and the shape of the formulz 
renders it easy to correct any error in this constant, should it be assumed 
wrong. 

4. The present method simply lies in expressing the total material of 
the truss in terms of a known panel length and unknown height, and finding 
the height which reduces this expression to a minimum. 


Nots. The cuts show the economical height to scale. Double lines represent 
those members acted upon by two strains. 
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5. Since the readiest means of explaining the method lies in its direct 
application, it will at once be applied to a few elementary forms of truss, 
and afterwards to longer trusses. 


In discussing the elementary forms we will use the following ratio of 
strains, which we will designate as strain units: 


Tensile—uniform over all material in tension.............. 1. 
Compressive—over the horizontal top chords............... 0.8 
“ —over all vertical or inclined members. . 0.5 


The use of these will be seen in that which immediately fellows: 

6. Rudimentary Arch—Earth Chord. (Fig. 1.) 

This is simply two struts abutting against solid earth, rock, or any 
immovable abutment. Consider it a two panel truss Fig.t. 
and let p= panel length,A height of truss, and W 
be the weight on the apex. The strain on each post 





—_ 
will then be 4 WwW 4 Ets whence, the sectional area 


juired, our strain unit being 0.5, will be W mages The length of the 


post will be ./ p? 7 and of the two, 2/ p*+ 7, Multiply this by the 


sectional area, and by - and we obtain the expression for the material 


h 
M = 2 wo f $f > Jor which expression we desire the minimum. 


Differentiating, and placing the first differential coefticient equal to zero, we 


} s h 
have, since W and p are constants, d (+ +) = (- + + 5 ah 


ME : 
. Pep” }? = p’ and h = p, hence, the height must equal the panel 


length, and for economy the angle of the struts with the vertical is 45° 
Make h = p in the expression for material, and we have 
Relative material = 4 W p. 
Note.—The first differential coefficient found in this way will always 
give a+ result in the second, hence, will always give a minimum, 
and we may add for the benefit of readers not acquainted 


with calculus, that the differential of (a a +B +) is always A i? = 


B p*,whence, h = p V2 4 w when placed equal to zero. 


7. Rudimentary Arch.—Iron Chord. 


This changes the kind, but not the amount of strain in the last example. 
As our top chord strain unitis now 0.8, that for the Fig. 2. 
vertical 0.5, and for the tensile members 1, we get , 


for material: Tensilemembers W p (+ + = ). 





h 
Top chord 1.25 Wp +. Vertical 2 Wes »whence: 


2.25 
=") -. h = 8.66 p, and angle of ties 


Total material = M = Wp F 
should be 49° 06’. 
Relative material 5.196 W p. Relative material if h = p, 5.25 W p. 


10. Triangular Upright. Two panels. (Fig. 3). 
625 
Material in top chord, W p a . In lower chord, W p ~. 


5 Sz 
End posts, W p (> —+ =" . Diagonals,W p = + =e whence, 


m=Wwe( => 5). 
32° 18’. 

If this truss be inverted, the economical height remains the same. 

Relative material = 4.744 W p. 

Relative material = h p = 4.875 W p. 

11. We find similarly for the ordinary Queen Post 
Truss, 

h = 1.157 p, and Relative material 15.424 W p. 

If used as: @ Deck Bridge, it changes to 

h = 1.055 p, and Relative material 14.066 W p. 

12. Im the truss shown in Fig. 4, we have the expression for the material, 


Gh ~ 
M= wT + —— F » whence, h= 1.528 p, p being the panel length, 


and relative sada 18.336 W p. If this truss be inverted and used as 
a deck bridge, then A = 1.361 p, and Relative material = 16.332 p. 

18. Passing next to those systems which require for their treatment that 
the permanent and live weight be considered Fig. 4. 
separately, take for example a 9 panel single 
Intersection Truss. Suppose this truss (Fig. 
5), be 126 feet long, divided into 9 panels of 
14 feet each. Roadway 14 feet. Live load 
80 lbs. per square foot. Tensile strain 12,- 





= .7906 p, and angle of diagonals 


Fig. 3. 








| 500 lbs. per square inch, and compressive strain 9,000 Ibs per square inch, to 
Fig. 5. 





be reduced by Gordon’s formula. This will conform to ordinary bridge 
specifications as usually called for by county commissioners. Primarily we 





Ww 
The strain in the lower chord = , ? which will also be its sectional area, 
since our strain unit for tension is 1. Its length is 2 p, whence its material 


ree 7 3 2h 
is Wp and the total material in the truss will be M = Wp pce 


3 2. 
Differentiating, we obtain >> ie —;» or h'= 1.225 p, whence the angle of the 


ae 
struts with the vertical should be 39° 14’. The relative material is 4.9 W p, 
while if p = A it would be 5 W p. 

8. King Post Upright. Load W on lower chord. 

This adds to the last example a rod with strain W and length h, whence 


h 
its material is W p >" Adding to the last, we get total material M =Wp 


3] ‘ 
“— bh = whence again h = p and angle of struts = 45°. 
t 


Relative material = 6 W p. 
9. King Post Suspension. (Fig. 2). 


assurae w = 7,840 lbs. =live load per panel per truss; w' = 560 lbs. per 
linear foot = 3,920 Ibs. per panel per truss. The strain units are assumed, 
Tensile = 1. Compressive—on top chord 0.7, on end posts 0.5, on vertical 
0.4. Analising the strains in the ordinary manner we obtain: 


Strain in top chord x length + strain unit = material = wp + 
Strain in lower chord x length + strain unit = material = 58 wp a+ 
58 w'p 2. 
w'p's 
Strain in end posts x length + strain unit = material = 16 wp (5+3) a 
P 


16 w'p GY ). 4 
Pp 


Strain in vertical tension ‘reds x length + strain unit = material = 
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2 wp = + 2 w'p a 
Pp 
Strain in compression verticals x length + strain unit = material = 
460 wp —+ 15 w’p h. 
18 Pp 


Strain in diagonals x length + strain unit = material =< w o(* : ) 


+ 10w'p (+2), 
Ph 


h , , 
whence, M = wp (:90.2401-5 +01.209 ) + w'p (sve0t14 f +40~), 
P 
But as we assume w’= 560 lbs. a foot, we have w = 2 w’, whence, 


M= a, of 266. 6348 = P + 9.9338 — >) -h=1.794 p, 


or as p = 14 feet; A = 25.11 feet, or about 1-5th of the span, and 29° 08’ is 
the proper angle for the diagonals. 

14. Substitute the value of h just found in the expression for the material 
and it becomes M = 297.2 wp. But w = 7,840 Ibs, 


and 





aon = .6272 which is sectional area for 297.2 d 
feet. or for both trusses of 594.4 p feet, whence, weight 
of both trusses per foot, or W = 594.4 x .6272 x 14 x 
1,°= 17397.69 + 126 = 138.1 Ibs. per foot, adding 125 
lbs. per foot for floor beams, bracing and connections, 
and 280 lbs. for wood work, and gross weight = 543 
lbs., or a little less than assumed on basis of assumed 
strain units. From the nature of the equation we might 
again enter it with the corrected weight of 543 Ibe. 


or w’ = ora w, but it is not necessary to do so here. 


15. If the truss were built with square — i. ¢., h=p,we would then have | short truss has been taken as an average example instead of the excessively 


138.1 
297.2 
as above for the remaining parts =569 Ibs. per foot. If h=18 feet we would 
similarly find W = 147-4405 = 552 Ibs. 

16. If the material in compression in the end posts and verticals were 
worth one and one-half times that in tension, which is equivalent to decreas- 
ing the strain units on those parts from 0.5 and 0.4 to 0.333 and 0.3, by mak- 
ing this substitution we would find economical height = 17.3 feet, whence 
truss weight would be about 150 Ibs. per foot, and total weight 555 Ibs. per 
foot. 


M=849.47 wp,whenee its weight would be 5-— x 849.5 = 163.5 Ibs. + 405 


17. Taking the truss of Figure 6, and supposing 
it to be of 12 panels 14 feet long each, or 168 feet 
span; Roadway 18 feet, load and strain as before, we will 
have strain units nearly as follows: Tension 1, Compres- 
sion in top chord.66, in end posts, .6 on verticals 0.4. As- 
sume w’ 780 Ibs. per foot, then w= 10080 lbs., w’ = 5460 
lbs. We may proceed as before ur assume W = w +w’ 
= 15540 lbs., in which case 


Upper chord = —" Pp 2 ; P 


Lower chord = 122 W p h ; 


h 
Tensile Verticals = 4.5 Wp > ; Compression Verticals = * Wp = 
110 p ih 1224 h 
End Posts = —> Wp ( t+ >) Diagonals = aT ++) P, 


whence M = Wp ( 462.5561 r+ 61.8063 -) and Ah = 2.733 p =38.25 feet, 


Substitute for weight M = 337.83 Wp, and weight of both trusses per foot 
= 233.3 lbs. Add 168 lbs. for balance of Iron, and 360 lbs. for floor, 
and total weight = 751 Ibs. a little less than assumed. If, however, we make 
h = 2p then M =254.9 Wp and truss weight = 245.2 lbs. per foot, or total 
weight = 245 + 528 =773 lhs. 

18. It will not be attempted here to figure Railroad Bridges, besides, they 
are exactly similar to those already worked out, and need cause no difficulty. 
We will therefore close the paper by a comparison of 12 different styles of 
truss, all calculated on the basis of —Span 96 feet, divided into 8 panels of 
12 feeteach. Roadway 18 feet. Load 100 Ibs. per square foot. Tensile 
factor 10,000 lbs.=1, Compressive on chords and arches 0.8, on end posts 0.7, 
(except the end post of Truss in Fig. 8 which is 0.4 in case 1) on web mem- 
bers 0.4 for all except the parabolic arch which is 0.8. The rule is also fol- 
lowed that in all members which suffer both tensile and compressive strains 
to proportion them for both loads, except the counter strain of dead weight. 
Again the arch and arch top (both parabolics) trusses are calculated by Mr. 
Shreve's method of considering the load strictly uniform. The dead weight 
has been assumed uniformly 700 lbs. per foot. As the details will figure 
differently in each case, and vary with the maker, only the bare weight of 
trusses is given. The details for the Pratt will weigh—lIron + 180 Ibs., 
wood 360 lbs., which may serve as a basis for the rest (all have inclined end 
posts when not marked otherwise). 


ENGINEERING NEWS. 



































































Name. Economical Height, Weight of Two Trusses per foot. 


Feet. Lbs. 
Pratt or Whipple, Inclined Ends...... 20.8 167. 
Square Ends ..... 17.0 202.7 
“ Double Intersection . 28.0 132.8 
Warren or Simple Triangular........ 16.5 198.0 
SE UDINE v's 0 Satay diva vs 23.4 156.6 
Fink, as Deck (no end posts)........ 25.4 222.6 
Double Triangular (single inter. lattice) 23.4 1 a 
Double In. Lattice (Shreves ee 31.2 131. 
Bollman as Deck (no end posts). . Qe 141.6 
Parabolic Arch (Fig. 7)............. 25 140. 
Truss (Fig 8) Case I, rise of arch os 
1¢ height of end post........... 18.86 191.2 
Truss (Fig. 8) Case II, rise of arch top 
=1¢ height of end post......... 22.5 141.5 


The total weight column is not filled out for the reasons given above. 


Some of the trusses will overrun in weight that which was assumed; some 
are a trifle lighter, and some will have to be much heavier than shown on 
account of their height having to be reduced, it being excessive as it is. A 


Fig. 7. 


long ones usually employed. We find very little difference between the 
Pratt and Lattice. The Warren, Pratt with square ends, and Fink are very 
heavy at their best. The Parabolic Arch requires much head bracing, and 
considering this, is really heavier than the Pratt, while the Double Intersec 
tion Pratt and Lattice are almost identical, (except the difference in details, 
which would probably show a slight saving for the Pratt) and the lightest 
of all. 

The trusses, Fig. 8, were figured on the basis that rise of arch top is 
and 1 of end post respectively, for analysis shows that so long as this rise is 


Fig. 8: 





Rise ot Arch = % height of End Post. 


less than 8-15 of the end post height, only the centre vertical will receive 
tensile strain from a dead load, and besides greater heights than this would 
give it an awkward appearance. If this height was 78-15, but 22 height of 
end post, the three centre verticals will receive tensile strain from dead load 
etc. Also should w 73 1-13 w’, another counter would be needed, but in the 
present case it is unnecessary. 
* . * * * . 7 * * * * . * * 

19. Although foreign to the original subject matter of this paper, it is pro- 
posed to add here the method by which the preceeding processes may be applied 
to the determination of the deflection of trusses. The form of the equations 
are similar and but little trouble is required to obtain a nearly accurate re- 
sult so far as # theoretical truss is concerned. Some of the problems pre- 
ceding will be immediately worked out, as that appears to be an easy meth- 
od of explanation. 

20. Rudimentary Arch. Earth Chord. 
Let A BC be the original shape of the arch. The load upon the apex 

will cause a compression in the posts, which, Fig. 9. 
since the end Aand C are immovably fixed, will 
result in a vertical depression BD of the apex 
B thus making A D C the new position. Draw 
DE at right angles to AB from D. The 
triangles BE Dand ADF are similar, whence 
BD:AB:: B E: BF, or, calling the deflection 
BDA=,A: ¥A*+p*:: BE:h&. BE being 
the direct compression on A B. Now BE is the product of three factors—a 
factor which we will designate C, being the coefficient of extension or com. 
pression per square inch of section per pound of applied force, a factor s 
depending on the amount of strain per square inch of section allowed, and 
the length of the piece under consideration, whence BE=Cs Jk? +p’. 
Substitute this above and we obtain 4 h = Ca(h* + p*) whence 4 = Cap 
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h 
( pt ;) whence for minimum deflection as well as minimum material, 


h=p. 

Af From experience at the writer’s command, it is probable that the 
values of © both for tension and compression may be taken equal to 
.000,000,04, this assuming the modulus of elasticity at 25,000,000 lbs. per 
square inch of section. If, as in the preceding articles we assume tensile strain 
unit = 1, Compression in horizontal chord = 0.8 and on verticals and in- 
clined members 0.5, then, adopting the tensile strain as the unit of direct 
measurement, we must write s, 8-108, 5-108 respectively for s, according to 
the position of the pieces under strain. This will give our last example the 
value A = Cap (F+7F 

Assuming 4 = p = 10 feet, s=16,000 Ibs. per square inch, and C as above, 
then s Cp =.004 and A = .004 feet. 

22. Rudimentary Arch.—IronChord. (Fig.10.) The conditions of § 20 
are now changed, since the feet of the Fig. 10. 
struts may separate by the elongation 
of the iron chord. It will be correct 
to assume (on the assumption of an uni- 
form modulus of elasticity) that the 
extensions of the chord A K and C H 
on either side of the center F are equal. 
Suppose the final position of the truss 
is KEH. The deflection BE is made up of two parts, one of which, 
B D, is due to the small extension of the lower chord, the other part D E: 
being dependent on the post compression. Consider first the effect of the 
very small elongation A K of the chord. The posts suffering no change of 
form, will simply slide down B F, and we will have BA =DK. In thé 
original truss A B F, we have AF = ,/ A Bi BF’, orp = ,/ A BA, 
calling the very small extension A K = dp, we have, by differentiating this 


—hdh 
last expression, since A B is to remain constant, d p — vyAB—W Replace 


A B* by its value h* x p*,and d p by its value C s p, and Cs p ar eeh 


-dh=BD=aAa =Cap ; . Now considering the ends K and H immov- 


able, the additional deflection D E, due to compression on the posts, is, as in 
(20,21, A°=Cap ( a ee 


( Oh 1.5 p 
p ee 


Pp h 
For minimum deflection, therefore, we should have h = 1.782 p, while for 
economical height we must have h = 1.225p. Making h = 1.225 p,s = 
10000 ibs per square inch and p = 10 feet, we get 
= .004 X 1.837 = .0078 feet. 
23. King Post Upnght—We have immediately from the lastexample the 
Sh _15p 
eo ae 
Adding to this the elongation of the centre rod which increases the deflec- 
15h 15 


p xXx ?) , whence 
again, the value of h for minimum deflection corresponds to that for mini- 
mum material, ork =p. Makeh=p=10,s = 10000, as before,and A = .004 
x 3= .012 feet. 

This is evidently not exactly correct, since the elongated centre rod will 
act as a strut against the lower chord, and a certain unknown portion of 
strain will be taken off through the effort of the lower chord to straighten 
itself. This effort will endeavor to keep the deflection at A’ + 4°, or to 
make the centre rod of a length = h— a’— A‘, while the effect of the 
load tends to make it h X 4 “long. The lower chord, therefore, has a tend- 
ency to compression on this rod, amounting to that in a triangle whose at- 
titude is A , and whose base is p, whence it is apparent that this counter 


tendency is so small, that there will be no necessity for its consideration 
either here or afterwards. 


24. King Post Suspension. 


whence, A= A’ +a°=Csp 


deflection due to chord and endposts = 4‘ x 4'=Ce8p 


. h . 
tion = 4° = Ce p > obtain, A = Cap 


(Fig. 2.) 
The deflection due to the shortening of the top chord, is, similarly to 
that previously found = C sp =? 





- That due to the extension of the rods 


P h . . 
=Cap ( a ++) , and that due to the compression of the centre verti- 


5h 15h 18p : 
eo “**) whence for min- 


. 3 hence A = Cap 
imum deflection, A = .913 p. For minimum material however, h = .866 p. 
Making p = 10, A = .866 p ands = 10000 lbs. as before, and a = .004 x 
3.867 = .0135 feet. 
25. Triangular upright. Two panels. (Fig. 3.) 


cal C 8 p 


A 
Deflection due to compression in top chord Cs p oP. 


5h 
“ “ “ ——— «f- 
P 


end posts C 8 p 





-125 p 
i : 
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whence A = Cap 


If this truss be inverted, then a=cer( 


height of trusses, we will find that 
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« “Tensile “ lower chord C s p--, 
: h 25p%, 
“ “ “ diagonals C sp (++ 3 ) 
15h 1.775 p 


Pp h 





}: whence for the economical height, 


supposing p = 10 feet ands = 10000 lbs., A = .0135 feet. 


1675p 15h 
i= © » Whence for 





economical height, with p = 10 feetand s = 10000 lbs. A = .0182 feet. 


26. Considering still, p = 10 feet, s = 10000 Ibs. and using the economical 
on the assumed basis of strains: 
= .0152 feet = Cs p X .8809 
= .0149 feet = 3.715 xk Cap 
For the truss, Figure 4, A = .0167 feet = 4.166 x Csp 
The truss, Fig.4, inverted, A = .0181 feet = 4.535 K Cs p 

27. Asa final example, and as an example ofa truss in which both perma- 
nent and live load have to beseparately considered, we will calculate the 
centre deflection under a full load of the truss (See Fig. 5) as described and 
treated for minimum material in § 13, with the same load and strains as are 
there allowed. 

The strains, and consequently the sections in the top chord, bottom chord, 
end posts and end vertical rods, are proportioned already for an uniform 
loading, hence, 


For a Queen Post Truss, A 
For a Queen Post. Deck, A 





Deflection due to top chord compression,—strain unit 0.7 = C s p —e 
“ ” “f lower “ tension “ 10=Csp - : 
“ «4 «end post compression “ 0.5=Cs3 of “ + Pe 
gs # h 


end vertical rod tension ‘“ 10=Cs oe 


The braces and vertical struts are, however, proportioned for a maximum 
load at the given strain. With the bridge fully loaded therefore, these parts 
are not strained up to their limit, whence results a new value of s per square 
inch, varying with each piece. In this — 9 panel — truss, considering the 
vertical posts, the end post is proportioned to sustain under the given strain 


3 / 
unit for compression in verticals. a load of >" +2w’, but is only called 


upon now to sustain a strain of 2+ 2w’, hence its original strain s ¢ be- 

? . 80t+6w' es 
comes for uniform loading-7> 1G, ew" 
} 8wu+3w’ = 
is reduced tora +ew” ¢, whence for deflection due to compression ver. 


Similarly the next vertical strain 


: 4 
ticals, we have, as s © was originally =jo* AvCps 


2404+240' 12w41.20' | A 


Tette’ + tet ta (> 
Similarly for the action of the diagonals. The new strain in 
the end diagonal is eee 
<wira «= Stet, 


whence we obtain deflection due to diagonals 
Www  b6wt+6w’ 8w+3w’ 


rs 
Aad=Csp ( i+ )} w+ ww Twt+bw t5w+3w 


Substituting values of w and w ’, we obtain the total deflection 
10.018 4.719 hk 
r+ >) 





A=Csp ? 


For minimum deflection therefore, we should have 4 = 1.457p. 

We found previously however, that for maximum material p = 1.794 4, 
hence for this height 

A =.00000004 x 12500 X 14 X 14.05 = .09835 feet = 13, 


If we made h = 18 feet, retaining all the other data as before, 
14-4 14.20’ = .0994 feet =1 5” full. ; 

28. The influence of members not under actual strain cannot be considered, 
but is probably very slight, the influence of the tensile members especially. 

For the deflection at any other point under the uniform load, the effects 
of the extensions etc., will only be summed up to the panel point in ques- 
tion, and for any other system of loading, the actual strains existing in the 
various parts of the truss, together with the strain units thereby caused, must 
be known, when the method can easily be applied. 

The paper is already so long that no other problems will. betried, and it 
is hoped that enough has been already written to make the method to be 
pursued in any case plain. Of course, there is another deflection due to 
workmanship which no calculation can discover. 


inches scant. 
4 = 005+ 
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From this date address all correspondence in- 
tended for this journal to Gro. H. Frost, or to 
ENGINEERING News, Trisune Buritpinc, New 
York Crry, where henceforth all subscriptions and 
advertisements are to be made payable. 


A CHANGE OF BASE. 


On the first of January approaching, the publica- 
tion office of ENernEERING News will be removed 
from Chicago to New York. 

The proprietor has determined upon this change 
after a careful consideration of Engineering inter- 
ests in America and of certain improvements to his 
paper which are necessitated by its past success and 
steadily increasing importance. 

ENGINEERING News was first issued as a monthly, 
in April, 1874, and had not only to combat the 
usual vicissitudes of an infant journal, but as well, 
to fight through the troublesome times of the 
panic. Notwithstanding these obstacles, which 
were neither few nor trivial, it grew in favor as an 
impartial and reliable class paper, gained in strength 
where others failed, and is to-day the only journal 
in this country which is exclusively devoted to the 
interests of Civil Engineers and Contractors. 

So many and so imperative became the demands 
for a more frequent publication of ENGINEERING 
News that on the first of January, 1877, it was 
issued as an eight page weekly, since which time it 
has gained rapidly in circulation and as an adver- 
On the first of July, 1877, it was 
increased to a twelve page sheet, but soon proved 


tising medium. 


too small for the literary and business additions to 
its columns and was, therefore, again enlarged on 
January first, 1878; since then it has been in its 
present form as a sixteen page weekly. 

While he feels and gratefully acknowledges the 
many personal and business favors granted him by 
friends in Chicago and throughout the Northwest, 
and while he will deeply regret the severance from 
old and pleasant associations, the proprietor is con- 
vinced of the fact that the interests of his constitu- 
ents and of himself will be best subserved by the 
change above noted; which by drawing him into 
the Engineering centre of the country, will give 
increased opportunity for observation and com- 
ment. 

That the proposed change of base is a step to- 
ward further improvements, editorial and other- 
wise, is guaranteed by tbe past record of this 
paper: a record which proves, if their be truth in 
the adage—“ success is the criterion of merit ”, that 
enterprise, industry, capability and reliability are 
the foundation upon which ENnernEERING News 
rests its claim for public favor. 





The proprietor of ENarnEERING News has taken 
an office in the Tribune building, New York city, 
which he is fitting up to serve not only as an office 
of publication, but as headquarters for Engineers 
and Contractors who are living in the city, or pass- 
ing through it. All the scientific journals of the 
United States and Europe will very shortly be kept 
on file, facilities for correspondence will be freely 


provided, and our friends are invited to have their 


mail matter addressed to them in our care, and to 
avail themselves, in visiting New York, of our ex- 
ceedingly convenient location, and of the assist- 
ance which we will be pleased to furnish them in 
transacting their business. It is not necessary for 


ENGINEERING NEWS. 


us to specify where the Tribune building is; our 
office is Room H, and is reached by ascending only 
one flight of stairs from the main entrance facing 
the City Hall. Do not forget to call and see us 
when you are in New York. 


The present volume of EncrneERInG News will 
be completed in Chicago under the direct Superin- 
tendence of M>. Jno. W. Weston, who will remain 
to complete our edition of Humber’s “ Water Sup- 
ply of Cities and Towns” and to attend to the in- 
terests of ENGINEERING News in the West. We 
have no intention of closing our Chicago office at 
present: on the contrary, we intend if possible to 
give even more attention to the collection of West- 
ern intelligence, than heretofore, and thus to give 
our readers as complete a weekly record of Engi- 
neering work in this country as it is possible to 
obtain. 


TO GET A COPY OF LATHAM’S 
“SANITARY ENGINEERING.” 


HOW 





The price of “Sanitary Engineering” is Three 
Dollars: we have a few hundred copies on hand and 
wish to have them distributed: we will therefore, 
to every subscriber,—new or old,—who sends us 
one new subscription to ENGINEERING NEws in ad- 
dition to his own, send post paid, on receipt of six 
dollars, a bound copy of our reprint of the above 
valuable and complete treatise on Sewerage. 









































STEAM CONDENSATION. 

In last week’s issue of ENGINEERING NeEws, a 
correspondent took exceptions to a portion of a 
previous editorial in which we gave it, as 
our opinion, that good judgment will provide 
ample means for the removal of condensed water 
from mains used in the Holly system of steam 
heating. He has not convinced us that we are in 
error. Two questions are asked in the communica- 
tion which we will, for convenience, put into one. 
Will not steam of from thirty-five to fifty pounds 
pressure, maintain a degree of heat about 212, and 
consequently convert any water that may be in the 
main into steam? In replying to this question, we 
.will try to make clear the reasons for our opinion. 

Up to the point of ebullition, the heat of water 
may be measured by the thermometer; but beyond 
that point the temperature becomes insensible. 
The energy which produced ebullition is now also 
turned to converting the water into steam, and the 
increase of temperature is sensible in the product; 
a corresponding “latent” heat being developed in 
the water. Steam so produced is always generated 
at the greatest density and greatest pressure cor- 
responding with its temperature. There is but one 
density and one pressure for each temperature. 
Steam so produced is saturated ; that is, it is always 
at its condensing and generating point. This is 
the condition of the steam as used in the Lockport 
experiment. Ifthe temperature of such steam be 
lowered in the siightest, condensation must occur. 

Steam at a pressure of 50 pounds ‘we take the 
higher pressure though we believe 35 pounds is 
the pressure maintained at Lockport), has a tem- 
perature of 281° Fahr. A lowering of the tempera- 
ture but 0.3 of a degree condenses .0083 pounds of 
water for each cubic foot of steam. At Lockport 
the mains are as follows: 600 feet of 4 inch pipe, 
1400 feet of 3 inch pipe, 1500 feet of 244 inch pipe, 
and 2000 feet of 2 inch pipe. These will contain 
827,48 cubic feet of motionless steam. If the 
temperature of steam be lowered but 0.3 of a de- 
| gree 2.72 pounds of water will be deposited in the 
mains. This is only a slight amount, but it is only 
a slight diminution of temperature. We have 
here the condensation that would result from a 
decrease of one pound from fifty pounds pressure. 
Mr. West in acknowledging that water may accu- 
mulate when the steam is not used, acknowledges 


40r 


also a loss of heat from radiation. If the steam in 

in motion it 
in motion. With the 
same loss of temperature, the condensation will 
increase with the flow of the steam. 

From what has been written it will be seen that 
however great the temperature of the flowing 
steam, so long as it is produced above a body of 
water, and is not super-heated, it can not re-evap- 
orate water formed from previous condensation. 
Water must form in the Lockport mains unless all 
radiation has been stopped: and we can not think 
that such perfection is reached. We believe the 
Lockport correspondent was wrong; and reaffirm 
our opinion that even “in mains” laid with the 
care those of Lockport were, good judgment will 
provide ample means for the removal of condensed 
water. 


these mains wil lose heat while not 


will also los: heat while 


THE EXCURSION TO MEXICO. 


Like many projected enterprises which have of 
late years been contemplated, the excursion, to 
Mexico, of our manufacturing*representatives and 
friends has been postponed from week to week un- 
til the idea had grown upon one that the scheme 
It however, that 
there is every probability of the party leaving from 
Chicago early in January, and that it will be joined 
somewhere in the South by the Eastern Excur- 
sionists. 


was only a bubble. appears, 


Whatever the ultimate and permanent result of 
such a trip may be, whether new avenues of honest 
commerce shall be opened, or new fields discovered 
for operations of more questionable speculation, it 
is too early to judge. The avowed object must 
satisfy our curiosity for the present, and there is 
reason to hope, from present prospects, that the 
affair will redound, at least, to the credit of our 
enterprising citizens on the one hand, as it surely 
will, to that of the hospitable Mexicans on the 
other. 

This we judge from the programme which, in 
general terms, is now before the public, arranged 
by a committee, appointed by the Mexican Govern- 
ment, to receive and entertain the visitors. 

A delegation of English-speaking gentlemen will 
meet the party on board the steamer at Vera Cruz, 
and there welcome them. The Governor of the 
Port will attend to their disembarkation, the land- 
ing of their effects, and will afterwards entertain 
them at luncheon. Leaving Vera Cruz they will 
proceed to Cordova and pay a brief visit to the 
coffee plantations. From Cordova the party will 
travel to Orizaba, where a committee will meet 
them and minister to their pleasure for a day or 
two. Thence they will proceed to Esperanza and 
to Mexico City, to be taken in hand by a third 
committee, who will receive them and entertain 
them at a collation. A day will here be allowed 
for rest, after which a series of excursions, visits 
and entertainments will be in order for two or three 
weeks, which, it we know anything of ostentatious 
hospitality, will serve.to brighten memory for many 
a long year. The first week will be devoted to 
visits to the President, Cabinet Ministers and Gov- 
ernment Officials, to the Art Gallery of San Carlos, 
the Military Academy at Tacuhaga, the Mint and 
Educational Institutions; excursions to Cuautlay, 
Toluca and neighboring towns; an official banquet, 
visit to public buildings and other notable estab- 
lishments, and a visit to and breakfast at Maxi- 
milian’s Palace, at Chapultepec. There are also 
commercial sub-committees, to present facts con- 
cerning raw materials, railroads, telegraphs, clima- 
tology, mineralogy, mining, agriculture, industries, 
archeology, Mexican history, literature and the 
public press. There will also be provided, by the 
Government, a place in which the Americans may 
display such samples of their merchandise as they 
may have with them. A special train will also be 
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placed at the disposal of the delegation, in order to 
visit the historical and industrial City of Puebla. 
The second and third weeks programmes will be 
somewhat similarly arranged, perhaps, however, 
being more extended in point of distance covered. 
Visits will be made to the various agricultural, 
mining and industrial localities, with uvccasional 
trips in search of the “ beautiful ” to some of the | required to change the position depends on the dis- 
more noted scenic and historic places. The Minis- | tance the iron moves, the amount of electricity or 
ter of Public Works and the Committee have also | the speed. This model is of a machine I have con- 
invited manufacturers in various parts of Mexico | trived, tochange the polarity with less exhaust of 
to forward specimens of their manufactures and | power, for the reason that the iron moves a less dis- 
raw materials to the City of Mexico, to be exhibited | tance. This is a compound of permanent magnet 
in the same building with those specimens brought | with a piece of iron coiled with wire attached to a 
from the United States. lever pivoted in the centre, and adjusted so as to 

Such is a concise epitome of the hardships the re- | move over the neutral line, and it is so balanced 
presentatives of the Industries of the United States | that you can blow it over with your breath. This 
have in store, to add to their experience, in the pro- | was positively demonstrated. You see that every 
posed “ jaunt” to Mexico. time it crosses the line it produces a spark, and 

All who resolve to join the party, and the expen- | moves an eighth of an inch. One movement over 
ses being comparatively very small, we feel sure a| the line and back produces sparks precisely as does 
large number will so resolve, must feel an antici-| one revolution of iron in the old way.” 
patory delight in the prospect of such atrip. The| It will be seen that the above is the application 
historic interest clinging to Mexico, her nearness | of the principle that there exists a neutral line at 
geographically in comparison with her great dis-| a point in a magnetic field where polarity changes. 
tance in point of manners and customs, makes her| Mr. Gary illustrated his principle to the corres- 
a country especially interesting to any one imbued | pondent, by setting his model in motion by vibra- 
with ordinary curiosity, or the higher motive of a| ting the piece of soft iron even moderately over the 
more extended knowledge. neutral line. A. train of bright sparks resulted. 

We cannot help envying the participators; but |The compound permanent magnet used weighed 
since we are precluded from the pleasure, we feel | only a few pounds. Mr. Gary pointed to the motor 
compelled to wish all success to the excursion, and | which was ticking on the mantel: “That will fur- 
a happy and mutually beneficial issue to both | nish power enough to make vibrations for me, and 
countries as a result of it. so all my electricity is‘generated at absolutely no 
expense save the machine itself,” said he. 

The correspondent concludes his dispatch as fol- 
lows: 

“Thus, if electricity is generated at almost no 
expense, and Edison produces light at no consump- 
tion of fuel, it can be seen how “ dirt-cheap” the 
light of the immediate future may be. Mr. Gary 
is putting on suitable appliances to cause vibrations 
of iron, and will immediately secure letters patent 
both here and Europe, and place his invention at 
the disposal of the public. He feels confident it 
will throw more light on the subject than all argu- 
ments or theories that have been advanced for or 
against it, and his confidence is shared by elec- 
tricians and capitalists who stand ready with money. 


ity changing as it passes from the field of one pole 
to the other. As the current is only induced at the 
point where the polarity changes, a high rate of 
speed is required to procure a steady or uniform 
current suitable forlight. The currents are induced 
by the change of polarity of iron, and the polarity 
ischanged by the change of position. The power 


nary character and of the entirely new aspect which 
the discovery will give to chemical science, Mr. Lock. 
yer states that he will send photographs and other de- 
tails, which the Academy will look for with suspended 
belief. In the meanwhile our distinguished savant has 
no hesitation in publicly disclosing the specific charac- 
ter of his discovery,which has been accomplished by the 
use of that most potent and magical of modern instru- 
ments of analysis, the spectroscope. 

The honor of achieving a prodigious analytical suc- 
cess which, if verified, must ever be memorable in the 
history of molecular physics has for sume years past 
been an object of strenuous rivalry among a few of our 
leading scientific workers. The eventual dissociation of 
the so-called elements was confidently contemplated by 
Faraday nearly thirty years ago, and it is not too much 
to say that in the expectations entertained by that emi- 
nent man gives a Stimulus for work in the laboratory 
which has never been lost by those who were privileged 
to be learners or fellow-laborers with him. Since Far- 
aday’s time, the whole question of the physical consti- 
tution of the universe, and especially the particular 
manner in which creative power may have gradually 
elaborated the present cosmical order of things, has 
been investigated with a zest, and it may be added,with 
facilities of discovery which have lent a greatly-in- 
creased interest and importance to inquiries into the ele- 
mentary and primal forms of matter. The apparently 
well-grounded belief that the heavens afford to the view 
of the astronomer the process of world-making in its 
various stages has done much of late years to encourage 
the particular branch of research which now seems to 
be yielding such extraordinary and valuable results. Mr. 
Lockyer believes that, in spite of the multiform aspects 
of the world in which we live, there is but one form of 
matter which is truly elementary. The primal element 
is presented to use in the shape of hydrogen. It is not 
a little remarkable that the nature of hydrogen should 
have been a question to which the leading French 
chemists have recently been devoting their energies. It 
is now well known, thanks to M. Pickett and his French 
colleagues, that hydrogen, in its gaseous form, can be, 
and has been, reduced to a liquid condition. Mr. Lock- 
yer himself has arrived, by means of the spectroscope, 
at the conclusion that hydrogen can no longer be re- 
garded as a simple element. Further he believes that 
he has proved that hydrogen is the one body of which 
the various metals and earth that have hitherto consti- 
tuted the chemists catalogue of elements are composed. 
So novel and striking an interpretation of allt he phenom- 
ena of animate and inanimate nature of all we can see 
in the starry depths around us, as well as our own globe, 
is difficult at first sight to entertain, That the substan- 
ces that we have hitherto known as a single unit in the 
great cosmical laboratory should be endowed with such 
Protean capacities of form, is a conception which utterly 
eclipses all that poetry or mythology have ever in- 
spired, and the world becomes infinitely more wonder- 
ful by such revelations as now seem to be brought with- 
in our grasp. 

It is remarkable that the discovery which is attract- 
ing so much attention has not been made—if made at 
all—in the particular line“of investigation in which Far- 
aday was so distinguished a worker, Mr. Norman 
Lockyer is neither a chemist nor a physicist. The rev- 
elation has been obtained by means of an instrument 
which Faraday did not live to see, and which, since his 
day, has created an entirely new department of scien- 
tific observation. The spectroscope, standing on inde- 
pendent ground, untimately threatens the province of 
the physicist and the chemist alike, and at present it is 
hard to say where its claims will end. At the same 
time, while Mr. Lockyer’s astonishing conclusion may 
be said to be of that exclusive optical character which 
the spectroscope furnishes, as distinct from that which 
would result from a directly chemical or physical invest- 
now in use, all terrestrial matter is composed, are in real- | igation, it is right to point out that satisfactory demon- 
ity, it is said, not elementary but compound bodies. | strations of the latter kind are believed to have been 
Science has been deceiving itself with mere Protean { made during the past few months by Mr. William 
combinations of one arch-substance. Instead of sixty or , Crookes, if not by others as well. In this case Mr. 
seventy elements, the number may be even less than the | Lockyer’s grand discovery may soon be confirmed or 
traditional four—earth, air, fire and water, which held | rebutted by means of verifications, which, it must be ad- 
so long a sway from the Aristotelian period until the | mitted, are more in vogue than the spectroscope in the 
days of Robert Coyle. In making the communication to | average scientific world. It would be dangerous, how- 
the Paris Academy, M. Dumas added that the conclu- | ever, to attempt to minimize the value of Mr. Lockyer's 
sion reached by Mr. Lockyer was the result of three | announcement by dwelling on the purely optical charac- 
years’ assiduous research. Conscious of its extraordi- | ter of the means by which it has been arrived at. His 
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THE ELECTRIC LIGHT. 





Every day, nay, every exchange into which we 
glance, teams with notes and articles on the Elec- 
tric Light. Not only on this side of the Atlantic 
is this the case, but, we are pleased to see that our 
friends across the “ferry” are even more agitated ; 
and although the various gas companies may cyni- 
cally slander the approaching innovations on their 
hitherto prerogative, it is gratifying to observe the 
good sense of the press, generally, in its treatment 
of the subject, and especially must it be pleasing 
to Americans to know of the high estimation in 
which Mr. Edison and his discoveries are held. 

In an article last week we set forth the gist of 

the discussion being waged between the scientific 
‘‘ giants” of England on the practical and econo- 
mical divisibility of the electric current for com- 
mercial purposes, and it seems that it is the great 
question to be solved; but we must be prepared 
from day to day to hear of new and startling de- 
velopments, for the subject of cheap lighting has 
been a perpetual topic with all classes of society, 
and it having become so popular and so public, has 
been the means of sharpening the wits and exciting 
the brains of all interested students. 
The latest with regard to Electric Lighting comes 
from a “ special dispatch ” to the Chicago Tribune, 
in which it is said that: “Wesley W. Gary has 
taken the most important step with his magnetic 
motor, and is prepared to present it in connection 
with the electric light.” 


PROFESSOR NORMAN LOCKYER'S RECENT 
DISCOVERY ON HYDROGEN. 





The London Daily Telegraph recently, contained 
the following article on Prof. Norman Lockyer'’s alleged 
remarkable discovery. Education is so rapidly leading 
all classes to wade in the ripples of science, that it is ab- 
solutely necessary the engineer, in order to retain some 
prestige, should be familiar with the current progress 
of research, and the article in question being so full of 
interest, we present it to our readers. 

“By the announcement which Mr. Norman Lockyer 
has just made to the Paris Academy of Sciences, to the 
effect that he believes he has succeeded in realizing Far- 
aday’s famous prophecy with regard to reducing the so- 
called chemical elements to air, the prospect of another 
grand discovery is added to the series of extraordinary 
facts which have marked the scientific annals of the 
present year. M. Dumas, the venerable and accom- 
plished French chemist, was the medium through which 
Mr. Lockyer conveyed these startling tidings. The sixty 
odd elements, of which, according to the school-books 


It is thought that he has solved the vexing prob- 
lem, and that the obstacles which have been,hitherto, 
in the way of a popular introduction, gan be ep- 
tirely overcome by his appliance. The one great 
obstacle—said to be the greatest, that is, cost of 
power for producing the current—Mr. Gary claims 
to have removed by a very simple device. 

Quoting Mr. Gary's own words to the above 
mentioned correspondent we have: 

“To produce magnetic electric currents, it is 
necessary to change the polarity in an induced 
magnet or piece of soft iron. This is usually done 
by a revolving iron in front of and close to the 
poles of a permanent or electric magnet, the polar- 
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experiments, so far as they are known, have not 
been restricted to spectroscope examination of the sun 


and other remote celestial bodies; for it is said that the | 


most critical and conclusive of the series have been per- 
formed upon terrestrial metals in his own laboratory. He 
is understood to say that pure alluminium is the only 
“element” he cannot at present break down into its 
hydrogenous combinations, and, so far as analysis of a 
directly physical kind is concerned, he believes it is pos- 
sible to dissociate most of the so-called elementary 
bodies by means of the commcn Bunsen burner. 

Should it be objected that the evidence at present be- 
fore the world in favor of Mr. Lockyer is too exclusively 
spectroscopic, the skeptical would do well to acquaint 
themselves with the rapid convergence of scientific pre- 
cision during the last few years in the direction to which 
Mr. Lockyer now challenges attention. In an instruc- 
tive article entitled “The Chemistry of the Future,” 
from the pen of Mr. Crookes, in a recent number 
of the Quarterly Fournal of Science, the observa- 
tions by Dr. Huggins and three other scientific men, 
peculiarly qualified to give an opinion upon questions 
of molecular physics, are set forth with an amount of 
detail that might be regarded as almost prophetic of 
the issue which the spectroscope is said now to have 
conclusively decided. Mr. Crookes’ own a priori gener- 
alizations have themselves played an important part in 
the habit of scientific hypothesis which is the “ life. 
blood of discovery.” Untila few weeks have elapsed, 
the appetite for further particulars of Mr. Lockyer’s 
communication to the Paris Academy must remain un- 
satisfied. It seems quite possible that the result of the 
parallel investigations of a purely physical kind, which 
have for some time past been proceeding concurrently 
with those of the spectroscope, may be made known to 
us almost as soon as Mr. Lockyer’s paper is communi- 
cated to the Royal Society. But at present the spectro- 
scope, as the oracle which is to pronounce the fate of 
the ‘‘elements,” is decidedly in the ascendent. The 
spectroscope conveys the possessor to regions which 
Arabian genii never feigned to penetrate, and the mes- 
sages which are being daily brought us from the sun 
and the starry depths may console us for living at a time 
when truth is proven to be incalculably more romantic 
than the boldest flight of fiction. Nevertheless it augurs 
well for the pursuits which reveal to us the grander and 
and more cosmic aspects of the universe that they con- 
stitute at the same time a department of science 
which concerns most intimately the immediate and every 
day interests of mankind. Jt is a common complaint 
in the scientific world that the power to use the spectro- 
scope is at present possessed of a very limited number 
of men, and that it has not yet gained acceptance 
among the rank-and-file of working scientists. Perhaps 
it is not to be wondered at that a method of analysis 
which challenges older processes should have met with 
the usual amount of resistance which new inventions 
seem destined to encounter at the hands of long-estab- 
lished rivals. It can hardly be doubted that if Mr. 
Lockyer had made a discovery as remarkable for what 
it promises in the future as for what it already reveals, 
one of its great and desirable results will be an increase 
in the number of spectroscopical workers. Those who 
are most expert in the use of the instrument are the 
first to confess that its powers are yet in their infancy. 

<> 


THE BALTIMORE CITY WATER WORKS. 
TUNNEL. 


—_——_—_—— 


The first opening between Shafts on the great seven 
mile rock tunnel, Baltimore City Water Works, was 
made on December 12th, about 3 A.M. The tunnel 
lamps, hung from centre piers on both sides of the 
point of meeting, lined in to an engineering nicety, thus 
reflecting great credit to the engineers in charge. The 
young resident engineers, W. T. Manning and O. H. 
Balderson, have labored faithfully and energetically in 
arriving at such accurate engineering. The chief engi- 
neer, C. K, Martin, with a party of gentlemen, passed 
through the tunnel from Shaft No. 13 to 12, anc were 
highly pleased to see the work so nicely executed. The 
meeting of drifts between Shifts will occur at short in- 
tervals hereafter. It is c:lculated that one or two more 
such events will happen next week, and it is hoped that 
they will meet in as satisfactory a manner as the first. 
It is estimated that the entire work will be completed 
n 1880, SUBSCRIBER. 
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Our QUERY Box. 

1. The question will be found in ‘Query Box,” page 
390, Query 1. 

Ans, The following will give an approximate least 
radius: — 

\ v af )% 

R - i [0.6366 v (tang. er ) +3 L. \ 
in which R= radius in feet, D=distance from centre of | 
gravity of vessel to point of impact upon rudder, L= | 
| length of vessel in feet, o= velocity of vessel in feet per | 
second, and @= angle of stream lines with rudder at | 
point of impact. A side wheel or stern wheel steamer 
gcing at full speed might turn with a lesser radius, while 
a propellor might require a lesser or greater radius de- | 
pending upon whether the screw turns to port or to} 
starboard. So much depends upon the draft, lines, and | 
stability of a vessel that entirely satisfactory results can | 
be reached only after abtruse calculation. The above 
is the best formula we can give with the data given. 

Radii increase with the length of the vessel, if the 
same angle of impact and velocity be preserved ; that is, 
if a vessel 100 feet long will turn in a radius of 300 feet, 
a vessel 150 feet long will turn on a radius of 450 feet. 


2. Question will be found in *‘Our Query Box,” | 
page 395, Query I. 


Ans, From data given by Captain Galton, R. E.. a 
force of 38 pounds is required to draw a ton on level 
wooden pavements. This force should be less when re- 
quired to draw a ton, on a level, on well fastened wood- 
en rails, gravity and traction will be in equilibrium 
when this force divided by 2,240 and multiplied by the 
cosine of the angle of repose equals sine of the same | 
angle. This equilibrium is, with the assumed force of 
50 pounds, at about 3% of adegree. If the inquirer is 
in a position which will enable him to ascertain the 
traction on a level line of wooden rails he can readily 
estimate the equilibrium and consequent angle. 


3- Question will be found in “Our Query Box,” page 
396, Query 2. 

Ans. . Since the elevation of the outer rail is required 
only that equilibrium between gravity and centrifugal 
force may be secured, the material of which the road is 
formed can not enter the question. The same formula 
that is used for one kind of rail is applicable on all kinds. 
If the outer ‘rail is battered excessively when the rail 
has been elevated for average velocity, the causes doubt- 
less lies in the improper coning of the wheels. If the 
wheels are not covered, merely flanged, then an addi- 
tional might be desirable, so that gravity being in excess 
of centrifugal force the outer wheel might slip. For 
obvious reasons we should hesitate before introducing 
such an element into one formula. If each wheel turns 
freely on its axle, all difficulty disappears. 













































4. What is meant by a per cent. rise and fall in 
grade? 


Ans. It should mean so many units in a hundred units. 
Thus, one per cent. should mean a rise of one foot in one 
hundred feet. But we find ourselves bothered sometimes 
with this per cent standard. A grade was once given 
us by an engineer asa fifteen per cent. grade, one upon 
which a sewer was laid. After expressing some sur- 
prise we were told that the grade wrs 15 per cent. of a 
foot in one hundred feet. 


5. Answer to “ Meridian” 3, in No .49. 


Right ascension a Ursae min. (++ 12h) 13h 14m 4os. 
5 - é Ursae mag. (about) 12 48 43 


Culminations oh 25m 57s. 
M. past meridian when vertical with Polaris Im 24s. 
Answer, in Sidereal time 24m 33s. 


do jn Solar * 24m 293. 
The interval is not constant for any latitude, and it 
varies with the latitude. The above is for latitude 60° 
50’. 
—_————~<>>-—____—_- 


CORRESPONDENCE. » 


CLEVELAND, OHIO, Dec. 9, 1878. 
Editor ENGINEERING News: 

Sir: The following measurements were taken of the 
distance between the zero points of two fixed verniers 
by a Chesterman steel tape, without joints, 40.5 feet of 
the same weighing 5.67 oz. avordupois, In the first 
case the tape was supported throughout its length; in 
the second case the 43.1 feet were suspended: 


First. Second. 


Strain on | Distance be- 
tapeinibs.| teen zeros, 


Strain on 
tape in lbs. 











3 Ibs. | 48.742 feet. 8 Ibs. | 48.841 feet. 
ie 48.840 “ -* 48.833 “ 
7 “ | 48.833-+" 12 “ | 48.836 “ 


74: | 48.833 . 


It would then appear that since Chesterman consid- 
ers his tape standard under very slight strain, say one 
pound, when supported, that —— of tape when sus- 
pended should receive a strain of about six and two- 
tenths pounds, C. H. B. 
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Quepec, CANADA. 
Editor ENGINEERING News 
Sir: As your paper seems to be acquiring import- 
tance and its circulation increasing, due to the interest- 
ing and instructive nature of the articles it contains, 
allow me to send you for publication an interesting 


| problem in hydrographical surveying, solved in a very 
| pretty manner by a former clerk of mine, R. Steckel, 


now in the employ of the Federal Government at Otta- 
wa. It may be found among others of a like nature at 
page 251 of my Treatise on Geometry, ete., published 
in the French language in 1866, 





PROBLEM, 


Given the distance A B, CD between four points A, 
B, C, D, situated in a straight line and the angles AO 
B, BOC, COD subtended at O the hydrographical 
point the portion of which is required, find the distances 


BC,AOand DO. 
SOLUTION, 


On AB andCD respectively describe circles capable 
of angles AOB, COD. Produce AO, DO to M and G. 
Join AG, DM. Angle AOG = DOM = sup. of AOD. 
Angle BAG = sup. BOG, and CDH = sup. COH. In 
the polygon ADHOG we now have angles A, D and O 
to find the sum of H and G = the half sum of F and 
E. In the isosceles triangles AFO, DEO we have angles 
F and E to find sum of angles at base 2 M+-N2, whence 
M-++N becomes known and added to AOD gives angles 
FOE. In triangle FOE we have sides (radii) OF, OE 
and included angle tu find OFE and side FE. Draw E 
P parallel to AD and in the right angled triangle E P F 
we have hypothenuse FE and side PF = FK—EL to 
find EP=KL, whence BO=KL— 4% AB+CD. In 
isosceles triangle AF O we have AF = OF = radius of 
circle and angle at apex F = OFE-+ EFP+AFK or 
AOB to find AO and in like manner DO. 

Professor Gillespie, some years ago, was of the opinion 
that no geometrical solution of this case had at that 
time been found. 

C. BAILLAIRGE, Chevalier, City Engr. 


—_—_——— 


OLD Town, Marne, Dec. 6th, 13738. 
Editor ENGINEERING News: 


Sir: The accompanying wood cut of a jacob 
staff point will, I think, explain itself. 1 have found it 
very convenient myself in ordinary woods surveying 
where the common compass with jacob staff is used ; 
and as my own is the 
only one I have ever 
seen I thought that the 
idea might perhaps be 
new to many of your 
readers. 

The staff is “ set” 
simply by pressure of 
the foot upon the pro- 
jecting part of the ring 
A. With this point the 
compass need not be re- 
moved from the staff at 
each setting, as is often 
necessary with the com- 
mon kind, and this fact 
alone saves much time 
in running lines through 
the woods where the 
“sights” must necessar- 
ily be short. Besides, 
the staft itself is set 
more easily,more quick- 
ly, and will stand more steadily than the one generally 
used.which is set by the hands alone—“ jabbed in” as 
it were, like a crowbar. The ring can be made easily 
hy any blacksmith: and if heated when put on to the 
staff it willr.ced no screws to hold it in place. The 
projection could of course be made a part of the point 
itself, the principle would be the same : the needle is not 
affected by it visibly. 





Very respectfully, 
James W. Sewat. 





—— 


nn 
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THE PAST AND PRESENT OF THE CINCIN. 
NATI WATER WORKS. 





We clip the following concise and exceedingly inter- 
esting historical account of the progress of the water 
works system of Cincinnati from the Cincinnati Com. 
mercial. From it, comparisons may be deduced touch- 
ing upon the economy of water works, from many points 
of view, and it might serve as an incentive to procrasti- 
nating communities to avail themselves of the present 
favorable condition of things, and institute proceedings 
towards creating a system of water supply, a step, 
which when once taken, experience has shown, is _sel- 
dom, if ever, regretted. 

“ It is very probable that some of our oldest citizens 
have a dim recollection of wash days of yore that were 
intimately associated with the bringing of water from 
la belle river by means of the hoop and buckets. In 
those early days Cincinnati was not very liberally sup- 


plied with even wells. In the Sfy, of May 17, 1799, 
our late respected fellow citizen, Griffin Yeatman, has 
the following card : 

* Observe this Notice,—1 have experienced the many 
expenses attending my pump, and any family wishing 
to receive the benefits thereof for the future may get 
the same by sending me twenty-five cents each Monday 
morning. 

In the year 1802 Jimmy McMahon, an inventive 
Celt, constructed a drag, and with this rude contrivance 
supplied the infant Paris with water. In 1805 Billy 
Gibson mounted a cask on wheels, and went. regularly 
into the business of peddling water to the seventeen 
hundred inhabitants. Jesse Reeder built a tank on the 
banks of the river, near Ludlow street, in 1817, and by 
means of horse power elevators raised water and sold 
it to the water-drawers who supplied the citizens. In 
the same year mentioned, Colonel Samuel W. Davies 
obtained from the City Councila charter granting the 
exclusive privilege of laying pipes, &c., in the streets of 
the city for the term of ninety-nine years. The Colonel 
was, therefore, the original proprietor of the water 
works. He began operations by erecting two frame 
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side of Front street. A lifting pump in the lower buil- 
ding lifted water into a tank in the upper building, and 
from thence it was forced into a small reservoir built on 
the side of the hill, and distributed to the denizens in 
the valley below through wooden pipes. All this rude 
machinery was constructed of wood, and was worked 
by horse power. 

In 1824, Colonel Davies, having purchased the engine 
and boilers of the old steamboat Vesta, had it utilized 
for pumping water. This was the first steam power 
machinery used for supplying the city. Until 1826 the 
works were carried on individually. In that year, un- 
der the necessity of increased capital and machinery, the 
ownership was transferred to Messrs. Ware, Green, 
Foote and others, who became an incorporate body, 
under the title of the ‘‘ Cincinnati Water Company.” 
Under the sanction of a public vote of the citizens. the 
works became’ the property of the city in 1829, In 
1,840, out of 2334 miles of pipe laid in the town, 19% 
miles were constructed of logs, 
with a bore of 1% to 2% inches 
in diameter. In 1840 the con- 
sumption of water in the «ity aver- 
aged 1,080,000 gallons daily. In 
1877 the daily average was 15,945- 
210 gallons, With an estimated 
population of 280,000, this would 
be an average of 57 gallons per 
inhabitant. The yearly consump- 
tion for 1877 was 5,820,001,340 
gallons ; the current pumping ex- 
pense for the same year was $93,- 
641.44, being a net decrease in the 
operating expense from the preced- 
ing year of upwards of $16,000. 
The average consumption of coal 
is in the neighborhood of forty- 
four tons per day, which, rating at 
$2.50 per ton would make the cost 
for daily fuel $1 10. The pumping 
works are divided into three dis- 
tinct classes, and are known as the 
Front street, or low service, Gar- 


Mount Auburn, or high service, 
and to which will soon be added the 
Western, or Price’s Hill service, 
which will consist of a pumping 
house, with the necessary machi- 
nery, located on Walker Mill Road, 
near Glenway avenue, with a water 
tank on the Considine Place, one 
of the highest elevations of the 
surroundings. The water tank 
will be capable of holding 2,700,- 
ooo gallons. The machinery used 
at present in supplying the city 
with water consists of seven en- 
gines with their accompaniments of 
boilers etc. Six of seven engines 
are located in what is known as 
the Front Street Works, while the 
seventh is the Hunt street en- 
gine, used for supplying the Mount Auburn tanks. 

The oldest engines in service are the Combination 
Engines, built in 1845 by the late George Shield. Not- 
withstanding their thirty-three years’ almost constant 
service, they are still able to put upward of 5,000,000 
gallons into the reservoir every twenty-four hours. 
While the monster “ Redemption,’ the handiwork of 
the same mechanic, supplied 84 per cent. of the daily 
requirement of our city for a period of 37 days, the oth- 
er portion (16 per cent.) having been drawn from the 
new reservoir by the Hunt Street Works for the supply 
of Mount Auburn tanks. 

In 1851 Messrs. Harkness & Son built for the city a 
direct-acting condensing engine. This is a fine piece 
of workmanship, having a capacity of 1,750,000 gallons 
every twelve hours. A few years afterward a similar 
engine to the one built by Harkness & Son was con- 
tracted for by D. A. Powell & Son, and was carried to 
a successful completion under the superintendence of 
Mr. Geo. Shield. The double combination engines de- 
signed and constructed under the superintendence of 
Theodore Scow den, have a daily capacity of 14,535,006 


buildings—one on the upper and the other on the lower'gallons. Thus it will be seen that when the Price's Hill 


works are erected, we will have machinery capable of 
pumping close to 50,000,000 gallons of water in twenty- 
four hours. The total receipts for 1877 were $484, 333. 
97, while the total amount of orders drawn called for 
$472,100.74. 

The bonded indebtedness, including bonds issued 
August 2, 1875, amounts to $1,662,000, and the annual 
interest liability to $108,720. No charge is made for sup- 
plying the charitable institutions with water. There — 
has been a decrease in the water receipts for 1877 of up- 
wards of $6,000, caused by meter measurement and a 
reduction from fifteen cents to twelve cents per 1,000 
gallons. The city has in the neighborhood of $4,000,- 
ooo invested in buildings, machinery, etc., for water- 
purposes, The vast pile of magnificent machinery, the 
handiwork of Cincinnati’s skilled mechanics, will bear 
favorable comparison with that of any other country.” 


Oo 


EXPORTS AND IMPORTS OF THE UNITED 
STATES. 

The gold values of the exports of merchandise from 
the United States, and imports of merchandise into the 
United States, during the last fiscal year, as appears 
from returns made to, and compiled by, the Bureau of 
Statistics, are as follows : 


Exports of domestic merchandise........$680,709,268 
Exports of foreign merchandise.......... 141,56.498 


Total exports of merchandise...... ..$694,865,766 
Imports of merchandise.............. e++ 437,051,532 








Excess of exports over imports of mer- 
chandise ...... CEES CAaveResAvese $257,814,234 


Compared with the previous year,the importations are 
less by $15,271,594, and the exportations greater by 
$32,390,546. 

The annual average of the excess of import over ex- 
ports of merchandise for the ten years ended June 30, 
1873, was $104,909,922, but, during the last three years, 
there has been an excess of exports over imports as fol- 
lows: in 1876, $79,643,481; in 1877, $154,152,094; and 
in 1878, $267,814,235. 

The total amount of exports and imports of specie 


den of Eden, or middle service, and! and bullion, during the Jast fiscal year, has been as 


follows : 

Exports of specie and bullion............ $33,740,125 

Imports of specie and bullion...........++ 29,821,314 
Excess of exports over imports........ $3.918,81 I 


The importation of specie and bullion was less than 
for the preceding year by $10,953,100, and the exporta- 
tion less than for the preceding year by $22,423,112. 

The excess of such exports over imports has decreased 
from $71,231,425 in 1875 to $3,918,811 in 1878, as 
above stated. 

The excess of exports over imports of merchandise, 
during the first four months of the current fiscal year, 
amounted to $81,415,477, and, during the correspond- 
ing months of the last fiscal year, to only $34,295,076. 

During the first four months of the last fiscal year 
there was an excess of exports over imports of coin and 
bullion amounting to $3,430,787, whereas, during the 
first four months of the current fiscal year, there has 
been ar excess of exports over imports of coin and bul- 
iion amounting to $3,352,885—making a change in this 
respect of $6,786,669. 

The total gold value of exports of domestic merchan- 
dise from the United States has increased from $269,- 
389,900 in 1868 to $680,709,268 in 1878—an increase of 
153 per cent. 

With one or two unimportant exceptions, the United 
States stands alone among the commercial nations of 
the globe with respect to the excess of exports over im- 
ports. 

The increase of our exports consist mainly of bread- 
stuffs, provisions, agricultural implements, iron and 
manufactures of iron, copper and manufactures of cop- 
per, manufactures of cotton, leather and manufactures 
of leather, and petroleum. 

The exportation of the manufactured articles referred 
to increased from $17,287,486 in 1868 to $34,250,882 in 
1878. 

Many highly-wrought products of American manufac- 
ture, previously exported in very small quantities, or © ot 
at all, now find profitable markéts in foreign countries ; 
and certain of these commodities are now being export- 
ed to countries from which, a few years ago, they were 
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largely imported into the United States. 

Many branches of industry are now feeling the quick- 
ening influences of a foreign demand ; and the possibil- 
ity of successfully competing in the markets of the 
world with some of our older commercial and manufac- 
turing rivals, is a source of the highest encouragement 
and of confidence in the future. 

Of the exports of domestic merchandise during the 
year, the products of agriculture comprised 77 per cent. 
and exceeded the entire value of our imports of all 
classes of merchandise from foreign countries, 

The exports of these products have risen from $368,- 
862,972 in 1872 to $536,039,951 in 1878, and the capac- 
ity for their further increase would seem to be limited 
only by the demand therefor. 

In connection with the increase of our exports, atten- 
tion is invited to the decrease of our imports of mer- 
chandise from $642,136,210 for 1873, when they reached 
their maximum, to $437,051,532 for 1878—a decrease 
of $205,084,678. 

This decrease of imports consisted chiefly of cotton, 
flax, and silk, ot wool and manufactures of wool, and of 
iron and steel manufactures thereof. 

Ot the latter, the importation of railroad. bars of iron 
and steel decrease from 595,321 tons in 1872 to 12 tons 
in 1878; but their product in the United States in- 
creased from 2,958,141 tons during the five years from 
1867 to 1871 to 4,056,340 tons during the five years from 
1873 to 1877; and from the product has been supplied 
the demand for such bars necessary for the extension 
and renewal of railroads, for which there are in opera- 
79,000 miles.—Chicago Tribune, 

ight ible tna cineca 
THE NEW HOLLY PUMPING MACHINERY 
AT BUFFALO, N. Y. 









A Holly improved compound condensing pumping 
engine was recently completed for the Buffalo City Wa- 
ter Works high service, by the Holly Manufacturing 
Company of Lockport, N. Y., of capacity of 6,000,000 
gallons daily against 40 pounds pressure for domestic 
uses, or go pounds for fire protection. An official test 
was made November 20 and 30, with steam boiler pres- 
sure 61 pounds, water pressure 41 pounds, piston speed 
106 feet, and a duty of nearly 80,500,000, The follow- 
ing description of the works and account of the test, is 
from the Buffalo Courter, official paper of the city, of 
December 1st and 8th instants : 


“‘Some eight years ago, the Holly system of water 
works was introduced in this city by putting in one of 
the small pumping engines of the Holly patent, capable 
of pumping a million and a half gallons of water a day. 
The ten miles of pipe which it was intended to supply 
in the North Buflalo district, was gradually increased to 
thirty miles and the engine was compelled to double its 
capacity, so that virtually it has, down to the present 
time, been in use for a period of sixteen years, figuring 
twelve hours toa day. Notwithstanding the strain, and 
wear and tear which it would necessarily undergo in 
beir~ made to do more work than it was inteaded for, 
the expense on it has been something less than $300. 
It became evident with the continual increase in the 
number of iniles of pipe laid that it would be necessary 
to make provision for furnishing the supply demanded. 
According, on the 14th of May, the city through the 
Commissioners executed a contract with the Holly Man- 
ufacturing Company, at Lockport, to furnish an engine 
which should pump 6,000,000 gallons of water every 
twenty-four hours against a pressure of forty pounds to 
the square inch, directly into the mains of the Holly dis- 
trict, the supply to he taken from the reservoir mains, 
and be capable of performing a duty equal to raising 
65,000,000 pounds of water one foot with one hundred 
pounds of the best merchantable coal, sixty-five pounds 
of steam at the engine, and based upon an evaporation 
in the boiler of ten pounds of water to one pound of 
coal, the running rate not to be over 110 feet piston 

per minute. To be capable, also, of working 
against a pressure of ninety pounds to the square inch 
for fire p 

The new engine is a beauty in symmetry, outline and 
workmanship, as beauty in machinery goes, and will 
command the admiration and close inspection of all 
who are interested in mechanical matters and who will 
take the trouble to see it in operation. 

The Holly Hydrostatic Automatic Regulator is a 
very delicately adjusted and intensely sensitive connec- 
ting instrument for controlling the water pressure in tne 
mains and pipes which would seem from observation 
and its working to be a great result attained from pa- 
tient and assiduous study and experiment. Next to the 
engines and pumps it is the most important feature of 
the Holly system, and is essential to secure uniformity 
of water pressure, economy in the use of fuel, relief to 
the machinery, mains and service pipes from “ water- 
hammer,” and the strain of unequal pressure, relief to 
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the engineer from almost constant attention to the 
throttle valve and saves the salary of one man. 

The demand in the main pumping house of the water 
works at the present time is,on an average, about fifteen 
millions of gallons of watera day. For a great length 
of time it has been an utter impossibility to get water 
during the day-time through faucets located in the third 
and fourth stories of buildings, and, as a consequence, 
much vexation and annoyance has been given to people 
who paid for a supply of water and seldom got it except 
after seven o'clock at night. This has been caused bya 
lack of pressure sufficient to distribute the water through 
about one hundred miles of water-mains in our city and 
at the same time force it through the service pipes to 
the necessary height in buildings before referred to. 
The difficulty is now to be surmounted by applying the 
Holly system to some sixty miles of these mains, in- 
cluding the district heretofore supplied by the old engine, 
which is to be placed in first-class order and kept in 
reserve in case of accident to any of the present new 
machinery. 

The engine was placed in a position a few weeks 
since, and on Friday, at twelve o'clock, a duty test was 
begun under the supervision of Professor D. M. Green, 
Chief Engineer of the Troy Water Works, and Director 
and Professor of Theodosy in the Polytechnic School of 
Troy. Mr. Green has rendered eminent service in the 
United States Navy, was Deputy State Engineer under 
Van Buren, and was the gentleman appointed by the 
commission in reference to steam on the canals. He 
was assisted on this occasion by Mr. Birdsill Holly,Con- 
sulting Engineer of the Company, Mr. F. W. Holly 
draughtsman, and Mr. H. F. Gaskill, Superintendent. 
The test was completed at noon yesterday in the pres- 
ence of these gentlemen, and Messrs. George Truscott, 
George B. Gates, and George Baltz,of the Board of Wa- 
ter Cammissioners ; James Jackson, Jr., Vice President 
of the Holly Manufacturing Company; George Hosley, 
Superintendent of the Water Woiks; Aldermen Nichols, 
Colligon and Lotz; Mr. James L. Rodgers, Superin- 
tendent of Fire; Mr, James Gurley, of the firm of W, & 
E.G.Gurley, menufacturers of mathematical instruments 
sent here by the Troy Board of Water Commissioners ; 
Alderman John Don, of Troy, Mr. Harvey M. Geer, 
Chief Engineer of the Troy Water Works; and Mr. 
Louis H. Knapp, formerly of Buffalo, and now Chief 
Engineer of the St. Catherines, Ont,, Water Works.” 

The following were approximate results of the tests, 
which were given in the last issue of ENGINEERING NEWs 
but which we repeat to connect the description. 
Duration of trial.......cccccccccccccves -+-20 hours 
Interval between observations............ 15 minutes 
Mean steam pressure ...e. ee eeeeeeeeeeees 60 pounds 
Mean vacuum........ Sednadebess Heeewe 26.25 inches 
Mean revolutions... .....+e0...0++++e++e2K per minute 
Mean water pressure on pumps (per sq. in.)..41 pounds 
Mean hourly coal consumption..........-. 270 pounds 

The approximate duty was 71,596,000 foot pounds or 
10.1 per cent. greater than that of 65,000,000, stipulated 
and guaranteed. It should be stated, however, that the 
boiler used was not of suitable size, capacity or propor- 
tions to give best results. With suitable power the 
duty would have been very materially greater. 

The Buffalo Courier of December 8th gives further 
particulars as follows: 

** We are indebted to Prof. D. M. Green, of the Troy 
Polytechnic Institute for the actual results, as just com- 
puted by him, after careful revision and working up of 
the records of the recent duty test made under his su- 
pervision of the new Holly pumping machinery erected 
in this city. 

During the twenty and one quarter hours that the 
trial was in progress and while the engine ran without 
interruption, the capacity was 6,500,000 U. S. gallons 
in 24 hours; while for the same period the duty was 
80,489,638 foot-pounds per 100 pounds of coal; a result 
more than 12 per cent. greater than the “ approximate ” 
result which was hastily prepared at the close of the trial 
and furnished to the reporter of the Courier. 


The foilowing communication appears in the Troy 
Times: 

EpiTor TrMEs; Observing in the Zimes of yesterday 
your notice of the recent test of the Holly pumping 
machinery at Buffalo, I am reminded that it is due to 
the manufacturers of that machinery that I should 
make the following statement: At the close of the 
trial on Saturday afternoon last, in the hurry and con- 
fusion attendant upon the efforts of the persons who had 
been connected with the trial to close up matters so as 
to reach their respective homes, and at the request of 
the representative of the Buffalo Courier, I prepared 
and handed to that gentleman an “ approximate state- 
ment” of the capacity and duty of the machinery as 
developed during the trial. This “approximate” duty 
was 71,596,000 foot pounds per 100 pounds of coal. 

Upon carefully working up the records of the trial I 
find that, during the trial, water was pumped at the 
rate of about 6,500,000 gallons in 24 hours, and that 
the machinery developed a duty of 80,489,638 foot 
pounds. 

Steam was furnished from an old boiler at the works, 
which was defective in capacity and proportions; on this 
account the duty was less than it would have been had 


the boiler been exactly adapted to the work required of 


it. D. M. GREENE. 
Following are the elements of the test: 
High pressure cylinder,1, diameter, inches. ... 


25. 
Low pressure cylinders, 3, diameter, inches. . 


25. 
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Double acting pump cylinders, 4, diameter, in. 15.5 
Length of stroke of each cylinder, in........ 33. 
Total number of revolutions. .......... .... 25650. 
NT ET CES. 2 SE 20h.15m. 
Revolutions per minute. ........ceeseeeeees 21.12 
Piston speed per minute, in feet............ 106.16 
Pressure on water gauge, in pounds......... 46.76 
Pressure from reservoir supply. to be deducted 

We ROINN Fad ais vs bs bs ck tis deccenicrs pe 5.58 
Actual water pressure, or load on the pumps. . 

PU PONG iin ccadecceniscccnedasaraecees 41.18 
Coal consumed, no reductions, pounds...... 5400. 
Steam pressare, pounds. .. 0.66 cece ccecccccs 61.5 
PNG BRON hos 6 Ci b40-06 600s eo deans 26.5 
Temperature of injection water to air pumps, 

GUNNS Finding bs 06. anes os ks dcceeds 48. 
Temperature of water in hot well, degrees, F. 92. 


Temperature of feed water to boilers, deg. F .. 


Air pumps, two single acting, diameter, 24 in., 


EPRI, Dib Whas on. Sade cd ences icecencds 


Suction and discharge pipes, diameter, 24 in. . 


Fly wheel, diameter, 12 ft. 4 in.; weight, 7 tons 
Duty in foot pounds, per roo pounds of coal. 80,489,638. 
It will be observed that the duty given is that due,to 
the coal actually used. If calculated on an evaporation 
of 10 pounds of water per pound of coal, as provided in 
the contract, the result would have been, it was esti- 
mated by experts present at the test, at least one-eighth 
greater, or over ninety millions foot pounds. 


<n-caieitesinia ailafelltiatannina 
BOOK NOTICE. 

Report on Bridging the Mississippi River between 
St. Paul and St. Louis. By Br. May. Gen. G. K. 
WARREN— Washington Government Printing Office, 
1878. 

The wise Oxenstiern is said to have fitted his son to 
be his successor by sending him on a tour to observe 
with how little wisdom the world is governed. His 
handsome 8 vo. volume, of 232 pages, illustrated by 31 
diagrams and 29 maps, seems an apt example of the 
wisdom of the Swedish chancellor. 

In August 1866, the War Department instructed one 
of its ablest engineer officers to examine and report upon 
such plans of bridging the Upper Misissippias would 
offer the least impediment to the navigation of that 
river. 

While these examinattons were making, Congress 
authorized, and various Railway Companies constructed 
no less than fifteen bridges over that river, costing in 
the aggregate over twenty million dollars. 

Now that these bridges are built and in use, General 
Warren’s report appears, and in it we find this some- 
what startling statement. 

“The conclusion, which the whole of this investiga- 
tion and report sustains, is, that high bridges with wide 
spans are the only kind that will with certainty accom- 
modate the railroads, and at the same time preserve the 
navigation.” 

As thirteen out of the fifteen bridges already built, 
are low-level bridges, with. comparatively short spans 
and having movable ‘‘draws,” the unavoidable inference 
is, that they will all have to be removed, and replaced 
by high level bridges at some future day. 

This is apparently the opinion of Gen. Warren him- 
self; for in Chapter IV. he reviews all of the fifteen 
bridges now existing, points out their defects, and indi- 
cates the places where the future high level bridges are 
to be built. 

Whether his recommendations will be carried out, we 
cannot say; Lut it certainly seems strange that while 
the Executiue branch of the Government was collecting 
data to show how the bridges ought to be built, the 
Legislative branch, without waiting for their report was 
authorizing the railroad companies to go on and build 
bridges to “accommodate their own convenience.” 

In regard to one of the bridges described by General 
Warren—that at Quincy, Ills., we can speak from per 
sonal knowledge. 

That bridge was built under the Act of Congress of 
July 25, 1866, (authorizing the construction of eight 
other bridges also). Its provisions were that if built as a 
high bridge, it should not be less than fifty feet above ex- 
treme high water mark, with spans not less than 250 
feet in length, and one channel span of not less than 
300 feet in length. If built as a low level draw bridge 
it should have two draw openings of not less than 160 
feet in the clear, and the next adjoining spans should 
be not less than 250 feet each, and should be Io feet 
above high, and 30 below low water. 

Now this Act of Congress really says this to the Rail- 
way or Bridge Company. You may build either a high 














or a low level bridge, but we lay down such restrictions 
upon a high bridge as will make its cost exceed that 
of alow bridge by from three to five thousand dollars. 
Can it be doubted which the Railway Companies would 
prefer? 

So strong are the economic reasons in favor of low 
level bridges, that even Gen. Warren himself, when act- 
ing as engineer of the new bridge at Rock Island, did 
not hesitate to adopt a low level crossing. 

Gen. Warren, in criticising the position of the draw 
and 250 feet spans of the Quincy bridge, says:— 

“The present conditions are somewhat of a compro- 
mise upon the facilities for steamboats and rafts, and 
illustrate the difficulty, if not impossibility, of making a 
low draw bridge meet all the requirements of river 
navigation.” “The difficulties noted here are small 
compared with what are developed by the same irrecon- 
cilable demands elsewhere, where the current is more 
rapid.” 

The fact is that no complaints have been made by 
river men of the Quincy bridge owing to the gentleness 
of the current, as well as the location of the draw and 
wide spans at the lower end of a long straight reach of 
the river. That gentleness of current was acquired at 
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considerable cost to the Bridge Company by making the 
bridge proper long enough, and not contracting the nat- 
ural water way by embankments. 

Where a difierent policy was pursued, as at Hannibal 
and Louisiana,Mo, of embanking the natural flow of the 
river, at a considerable siving in first cost of open spans, 
the current is so rapid at high water, that as Gen. War- 
ren says: “it isa very dangerous obstruction.” This 
has been proved by the results. 

At Hannibal, a tug steamer and her barges got be- 
yond control and were dashed against one of the 250 feet 
spans, causing its destruction, and the loss of the tug 
and barge, together with nine or ten lives. 

At Louisiana, the river teok matters into its own 
hands, and in 1876, the first high water after the com- 
pletion of this bridge, it scoured out the second pier 
from the east abutment carrying with it two spans of 
the bridge. 

His report is a valuable addition ‘to American Engi- 
neering literature and does great credit to its author, 
General Warren. We have compiled from its pages, the 
‘following table of length of spans, etc., which will be of 
value to those interested in the subject of bridging the 
Mississippi. T.C.C, 


TABULAR STATEMENT OF BRIDGES ON THE UprEs potaniergsichade FROM ST, PAUL TO ST. LOUIS, 
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Lorenzo A. Sykes, Civil Engineer, prominently con. 
nected with public works, died at Orange, on Monday, 
December 9, 1878, aged seventy-three years, He was 
born at Springfield, Otsego county, New York, in 1806, 
and at the age of twenty began his professional career 
in Newark, as Assistant Engireer in the construction of 
the Morris Canal, Capt. Ephraim Beach, his friend, 
being Engineer-in-Chief, Another friend of his early 
and later years, and groomsman at his marriage, Ros- 
well B, Mason, was also Assistant Engineer, Upon 
the resignation of Major Douglas, who succeeded Capt. 
Beach, Mr. Sykes became Engineer-in-Chief. In 1832, 
at the inception of the New Jersey Railroad from Jer- 
sey City to New Brunswick, Mr, Sykes resigned his po- 
sition or the Morris Canal and became Assistant Engi- 
neer of the railroad, with his friend Capt. Beach as 
Engineer-in-Chief. Upon the withdrawal of Capt. 
Beach, Mr. Sykes was appointed to the vacancy, and 
remained Chief Engineer and Superintendent of the 
New Jersey Railroad until his resignation in 1843. 

In 1843 and 1844 Mr, Sykes and George S. Mills, 
Esq., were lessees of the Morris Canal and operated 
it for their own account, After engaging in several 
public works, Mr. Sykes became connected with the 
Delaware and Hudson Canal Company, resigning the 
position of General Superintendent in 1866, and then 
taking up his residence at Orange. Here he has lived 
since, excepting a few years spent abroad. 

In 1850 Princeton College conferred the degree of 
Master of Arts upon him, He was one of the oldest 
life members of the Historical Society and was identi. 
fied with other societies, and with the Episcopa) Church, 
His wife, the daughter of the late Dr. George Wurts, 
of Montville, survives him. Their only child, a daugh- 
ter, is the wife of Mr. R. H. Atwater, of Orange. 

The deceased leaves an enviable record of charity, 
kindness of heart and manner, and absolute integrity,— 
Newark, N, ¥. Daily Advertiser, 
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We solicit and are always pleased to Ee in these 
mns any items of interest tha .f be furnished 


colu 


Gas AND WATER. 
Gas stocks appear to be still declining. 
The electric light is used in the Paris Hippodrome. 


In the re $ question another move has been 
made. Common Council passed an order on the even- 
ing of December 16, directing that, on and after Janu- 
ary 1, 1879, the use of gas in the street lamps in the 
west division be discontinued and oil substituted, 





We are in receipt of an invitation to a supper given 
by the Mayor and City Authorities of Colorado Springs, 
Colorado, to Messrs. Russell and Alexander, water 
works contractors, who have recently completed works 
at that place, We notice that quite an ovation was ten- 
dered them on the 16th inst., and that a good time was 
enjoyed. Fifteen miles of pipe have been laid, and at the 
test, streams, 195 feet, were thrown, 


The Daily Alta California on the subject of arte- 
sian wells, of which there are a great number about 
San Francisco, says: An inquiry about the cost of bor- 
ing artesian wells, addressed toa contractor recently, 
brought out the following answer: Fifty feet $250; 
150 feet, $g00; 250 feet, $1,600; 350 feet, $2,100; 450 
feet, $3.300; 556 feet, $2,300 Including galvanized 
It-inch inside pipe and block ir iron, 13-inch outside pipe 
to clay bed. Hard rock, extra, 


Twenty-five years ago, on the 16th of December, the 
first Engine of the North side pumping works of Chi- 
cago was started, delivering water into a very few miles 
of pipe, Thenceforward for nearly a year the consump- 
tion was so small that the engine was forced to runa 
few revolutions and then stop, the full stand-pipe lasting 
the city from 20 minutes to half an hour. The first 
service pipes were attached in February 1854. During 
the first year after the works were started the city con- 
sumed about 500,000 per diem, with one engine. Eight 
engines now supply the city, situated in two pumping 
stations forcing the water through 430 miles of pipe, with 
a daily consumption of 50,000,000 gallons. The water 
system is said to have cost $8,344,350, and have earned 
a million dollars in excess of that amount. 





A site has been selected for the erection of the pro- 
Chamber of Commerce of Gineinnati. The point 


‘| chosen is the south-west corner of Fourth and Elm 


streets. The Cincinnati Commercial speaks favorably 
of the location, and from it we gather that the question 
was first discussed ten years ago. 
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BRIDGES. 
The new bridge over the Iowa River at Marshall. 
town, Towa, is soo feet long. 


A lattice girder bridge on the Prince Edward Island 
Railroad is being built of worn out rails. 


A new bridge, 210 feet long, spanning the Cedar 
River at Orchard, Mitchell county, Towa, has just been 
completed. 


A new iron bridge over the Huron River at Geddes 
Station, on the Michigan Central, will be put in place 
in a few days, It has a span of tro feet, 


The Severn Bridge, England, is now so far advanced, 
that it is anticipated that the works will be completed 
by midsummer next, The girders for the wide spans, 
of se feet each, are about to be fixed, 


The Atlantic & Great Western Railroad Company 
has closed all the gaps caused by the flood of last sum- 
mer, and has put in position at Warren the new iron 
bridge manufactured for them by the Keystone Bridge 
Company. The company estimate the damages by the 
flood at $80,000, 


The New York abutment of the Barrett suspension 
bridge at Port Jervis, N. ¥., was carried away at nine 
o'clock on Dec, 11, cutting off communication with 
Pike county, Pa, The Delaware river had risen about 
twelve feet, to the highest point known for many years. 
The loss to the bridge company is very heavy. 





| ALTOONA. 


The pier to be constructed at Long Branch will be of 
steel. Its cost will be about $300,000; its length, 
1,000 feet ; breadth 100, and height to low water, 40 
feet. The carriage drive is 950 feet long and 62 feet 
wide, protected by a wire balustrade 3% feet high, and 
on either side will be footpaths 1214 feet wide. 
lights or the electric lights will illuminate the entire 
length of the pier. The engineer, Mr. Kirkup, was the 
constructor of the Victoria bridge on the Canada Grand 
Trunk Railway. 


The government of Costa Rica has advertised for 
tenders for building bridges on the second Atlantic 
division of its railroad. There will be needed 194 
bridges. The bridges will vary in length from three 
to 1,044 feet, and will be built for a track of three foot 
three and one-half inch gauge. They will be of suffi. 
cient strength to stand a strain of 2,240 lbs. to the 
lineal foot, in addition to the weight of the usual freight 
carried. 


Messrs, Clarke, Reeves & Co., of Phoenixville, Pa., 
have just taken a contract for the construction and erec- 
tion of one solid section of four miles of the Metropol. 
itan elevated railway in New York city, besides some 
scattered sections, which will bring the whole contract 
up to about five miles of railway. This contract will 
cause the Phcenix iron works to be run to their fullest 
capacity during the winter. About 12,900 tons of iron 
will be required. 


Gas | 


ENGINEERING 
RAILROADS. 
Russia wants to build railways in Persia. 


NEWS. 


Nearly eleven hundred miles of railroad are open for 
traffic in New Zealand. 


The Erie railroad reports to be ready for narrow gauge 
trafic by December 15. 


John W. Garrett has been unanimously re elected 
President of the Baltimore and Ohio Railroad Com. 
pany. 

After running 75 miles in the quick time of little 
more than two weeks the St. L. and C. R. R, was 
stopped south of Walshville, Tils,, and postponed. 

Manitoba, Canada, is now enjoying its first railroad 
communication with the outside world through a com. 
pleted line from Winnepeg to St. Paul, 457 miles in 
length, 


It is stated that the Jackson, Lansing & Saginaw 
railroad will extend its line to Indian River early next 
season, The Grand Rapids & Indiana Road will also 
extend its line northward in the spring to Crooked 


Lake, Mich. 


Engineer Dunbar, of the Chicago and Milwaukee 
Road, has been inspecting a route from Yankton to their 
Towa line, for the purpose of building a feeder to the 
Towa Division, It will run through one of the finest 
wheat countries in Dakota, 





ENNA. R. R. 


| The Board of Trade of Detroit, Mich, on the 8th 
| passed strong resolutions favoring the extension of the 
| Wabash from Toledo to Detroit, and pledging substan- 
|tialsupport. The extension is desirable to Detroit as 
| largely increasing the grain trade. 


| Tt is understood that the Pennsylvania Railroad Com- 
| pany are considering the opoee of building a branch 
| railroad from Warren to Ravenna to connect the Ash- 
| tabula, Youngstown and Pittsburgh, and Cleveland and 
Pittsburgh railroads, thus securing a short and direct 


| line from the Mahoning Valley and Pittsburg to Cleve- 
| land. 


The Pittsburgh Southern railroad is nearing comple- 

| tion, Only six miles are needed to connect Pittsburgh 
with Washington. The track will be down within the 
next ten days, but it is not the intention of the mana- 
gers to open the road for through travel until the road- 
bed is thoroughly ballasted. The intention is to make 
the road a first class one in every regard, 


A plan of railroad extension has been decided on in 
Italy which will have great interest for many American 
travellers. The line from Naples to Castellamare, and 
thence to Sorrento and Massa, is now to be carried 
through rocks and mountain, always in view of the sea, 
to Amalfi, When this is completed there will be a road 
from Castellamare to Salerno unrivaled for length and 
beauty. 
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Application will be made at the ensuing session of 
Parliament for an act to incorporate a company to con. 
struct a railway from the international boundary weat 
of the Red River, thence to Winnipeg and westward to 
the intersection of the line of the Canada Pacific Rail- 
way ; also, a branch railway to connect therewith from 
a point on the Red River at or below Winnipeg, with 


power to construct a line of telegraph connected there 
with, 


A scheme is on foot towarcs the establishment of a 
railroad from Hagerstown, Md, to Oil City, Pa lhe 
sroposed route of the new railroad is from Hagerstown, 
Md., to Bediord, along the Stoneyereek Valley through 
Somerset county, skirting the eastern base of Kernville 
Hillat Johnstown, across the Pennsylvania Railroad 
near the Iron Bridge, and through Indiana county to 
OilGity, The banking firm of J, Wilcox Brown & Co, 
are said to guarantee $16,000,000 to build the road, 


The people of Southern Ohio are considerably exer. 
cised over a rumor that negotiations were pending for 
the transfer «f the Scioto Valley Railroad to the Baiti 
more and Ohio road, This is found to be incorrect and 
on the contrary, financial arrangements have so far 
been concluded, that there is immediate prospect of the 
road being completed to the coal fields, and a connec. 
tion made with the Chesapeake and Ohio R. R. It is 


also stated the management will remain in Columbus, 
Ohio, 


A Cincivnati paper, speaking of the Cincinnati 
Southern, says: The trestle between Somerset and the 
Cumberland River, on the Southern Road, will be fin. 
isned to-day (Dec. 11), and one week hence the track 
to that point will be in readiness for trains, Heavy 
shipments are expected from there this winter, that 
will be still further increased if the proposition of some 
Pittsburg capitalists for the construction of a narrow. 
gauge railroad connection with our road at Point Burn- 
side is accepted by the Trustees, 


The loop line, in connection with the Montreal & 
Quebec caieines into the City of Three Rivers, which, 
it is understood, M,. Joly has pledged himself to build, 
upon which condition only will Three Rivers pay its 
grant of $100,000, will cost not less than $260,000, It 
will, it is expected, give that city almost the entire con- 
trol of the ocean trade, in consideration of which im. 
provements of the harbor at that place are being advo. 
cated, that, if successfully prosecuted, will enable Three 
Rivers to take the place as an ocean port that Quebec 
now occupies, and might also considerably interfere 
with the trade done by Montreal, 


The managers of the Atchison, Topeka & Santa Fe 
Railroad were in Colorado last week arranging to take 
possession of the Denver & Rio Grande Railroad under 
the lease for thirty years recently effected, and a dis- 
patch to Boston from the office of the latter road stated 
that the A, T. and S, F. would enter into possession of 
itat midnight of Dec. 13. | The extension of the main 
line of the Atchison, Topeka & Santa Fe Railroad 
southwest has already crossed the Colorado line into 
New Mexico, and is being pushed vigorously with the 
intent to reach Los Vegas by the ist of April The 
Denver & Rio Grande will also be extended at once 
through the Grand Canon of the Arkansas to Leadville. 


. 


It is reported that arrangements have been completed 
to build the long. proposed Omaha connection of the St, 
Louis, Kansas City & Northern Railroad, and that a 
sufficient amount of bonds has been placed to provide 
the money needed. About 140 miles of new road will 
have to be built from Pattonsburg, Mo., northwest to 
Council Bluffs. The amount of bonds said to have been 
placed is $2,360,000, a little over $16,000 per mile on 
the proposed new road, and the sale is contingent upon 
the obtaining of a certain amount of local aid along the 
line. The completion of the road would give this Com. 


pany a line from St. Louis to Council Bluffs 4o7 miles 
ong. 


Mr. De Cosmos, of British Columbia, about to confer 
with the Dominion Government respecting the Pacific 
Railway at Ottawa,has repeatedly declared that Sir John 
A. Macdonald, in accepting the nomination for Victoria, 
p:edged himself to the Bute Inlet route, the Esquimalt 
& Nanaimo Railway, and everything else the Vancouv- 
er-Islanders want. Sanford Fleming, the Engineer-in 
Chief, in his report, says of the route proposed by Mr, 
De Cosmos; ‘ The cost of extending the railway to 
Esquimalt would greatly exceed that of taking it to 
Burrard Inlet. There are no sufficient data for perform. 
ing a proper estimate of the cost, but even by leaving a 
gap, near the Valdes Islands, of fifteen miles, and sub- 
stituting a ferry for the enormously-costly bridging at 
that locality, the excess would probably reach $15,000,- 
000 or $20,000,000. 


The St. Croix (N. B.) Courier had the following; “Tt 
is said a new railroad is to be built from Woodstock to 
Houlton and thence to Danforth. It is to be a narrow 
gauge and practically an extension of the New Bruns- 
wick. It will shorten the distance between Houlton 
and Bangor, forty-four miles, and between Woodstock 
and Bangor twenty miles, The result of it weuld be 
to transfer all the business of the St. John valley on 
both sides of the line to the Maine railroads at Houlton. 
Of course it would destroy the New Brunswick and 
Canada railroad utterly. It would practically annex 
northwestern New Brunswick to the Maine railroads. 





As a minor result St. Stephen would have to pay the 
$100 000 endorsement to the St. Stephen branch and 
Woodstock would have to pay the $20,000 endorsement 
for the Woodstock branch. 


Notice has been given in the Oficial Gazette that ap- 
plication will be made to the Parliament of the Domin- 
ion of Canada, at its next session, for an act to incor- 
porate the Manitoba Western Colonization Railway 
Company, with power to build and operate a line of 
railway running from Winnipeg south of Stony Moun- 
tain and Lake Manitoba to the Little Sasketchawan 
River, in the Northwest Territories; and another line, 
commencing at or near Winnipeg, and running thence 
through the Southwestern portion of the Province of 
Manitoba to a point at or pear Rock Lake, in the 
Northwest Territories; and with power to build a 
branch line from a point on the first-mentioned line to 
Little Sasketchawan east of Long Lake and to the 
crossing of the Canada Pacific Railway on the Red 
River ; and also to build branches from the said first- 
mentioned line to Lake Manitoba and Westbourne ; 
and with further power to cross the Red and Assin- 
boine Rivers, at or near Winnipeg, with either or any 
of the said lines, by means of bridges or steam ferries, 
and to connect with the Pembina branch of the Cana- 
dian Pacific Railway: and to build and work lines of 
electric telegraph along any of the said lines. 


RIVERS, HARBORS, etc., 


The earliest date for closing the canals, in the East, 
for the past thirty-two years was November 25, 1846, 
the water having been let in April 16. The latest date 
was in 1877, when it was closed December § and kept 
open again until the 27th. The earliest opening was in 
1854.5, when water was let in on April 1. 


A meeting of the heaviest and most prominent busi- 
ness men representing the iron ore and vessel interests 
of Cleveland, O., was held in that city on Dec. 12, The 
object of the meeting was to promote influences to se- 
cure the improvement of the harbor of Duluth, and to 
hasten all such improvements, and to give our largest 
sized vessels free and uninterrnpted navigation through 
the great lakes. Delegates toa similar meeting to be 
held at St. Paul on the 18th inst. were elected. 


CONTRACTORS INTELLIGENCE. 


The Erie City, Pa., Iron Works have received orders 
for two boilers from Brazil. 


John Geisendorfer’s branch road from his quarries at 
Independence, O., to the Valley Railroad is now nearly 
completed. He is furnishing Cleveland break-water 
stone. 


The Department of Public Works of Chicago opened 
bids on the 13th inst. for 7000 feet of 12 inch and 15 
inch pipe sewers. The lowest bidders were John Lyons 
and John McNichols. 


After a spirited competion on the part of some fifteen 
contractors, the Board of Supervisors of Galena, IIl., on 
the 13th inst. awarded the contract for building the Jo 
Daviess County Jail, in that city, recently destroyed by 
fire, to H. A. Streeter, of the Globe Iron Works, Chi- 
cago, for $13,650, to be completed by Sept. 1, 13879. 
The contract for the masonry and woodwork has been 
sublet by Streeter to J. B. Ginn, of Galena. The jail 
is to be rebuilt on the site of the old one. Thus ends a 
vexed question. 


MINING. 


Coal is said to have been found in Otranto township, 
Mitchell county, Iowa. 


Mr. St. Onge, of the Clandierre gold mines; Quebee, 
reports that his company, employing forty men, recently 
extracted in fifteen days 138 ounces of gold, valued at 
$3,000. 


Another phosphate bonanza has been struck in Wake- 
field Lake, Upper Ottawa, Canada. The veins which 
the miners have been following for several days have 
led toa solid bed of green phosphate. ,.The mine is 
valued at $150,000. 


C. W. Shelden, while boring for water upon his 
farm, ten miles southeast of Dwight, IIL, struck a four- 
foot vein of coal at the depth of 140 feet. The value 
of this discovery will be seen from the fact that all the 
coal burned in that whole region is at present hauled in 
wagons a distance of ten to fifteen miles. This is also 
on the line as contemplated by the Wabash Railway. 
Should this vein prove to be all the discoverers claim 
for it, its value will prove a rich bonanza. 


MISCELLANEOUS. 


The contractor for raising the Grosser Kurfeurst sunk 
in the summer in the Straits of Dover, has signed a con- 
tract to raise the Pommerania. 


It is said that the pooling scheme between the two 
Telegraph Companies of Canada is not likely to be 
consummated. 


The project of a canal from Lake Michigan, connect- 
ing with the Illinois River, is again agitated; the canal 
to be 100 feet wide and fifteen feet deep, to enable the 
passage of barges of from 1,000 to 2,000 tons burden. 


ENGINEERING NEWS. 


Mayor Wayne and Gen. Beadle, of Yankton, Dakota, 
and Engineer Dunbar, of the Chicago, Milwaukee & 
St. Paul Railroad, have just completed the preliminary 
survey of the proposed Dakota extension of that road, 
and have found an easy air-line route from the Big 
Sioux River to Yankton, a distance of about filty miles, 


A correspondent of the Northwestern Lumberman 
writes that his experience with the common yellow ce. 
dar of Wisconsin proves it to be fully as durable for 
railroad ties as white oak, and good for ten years’ hard 
service. It holds spikes sufficiently well for all ordi- 
nary use, short curves only excepted. Along the shores 
of Green Bay, cedar trees can be obtained for about 
one-half the cost of oak. 


On the evening of December gth, Prof. Charles A. 
Seeley delivered a lecture on the Electric Light before 
the New York Academy of Sciences, in which he said: 
“I freely declare my conviction that the practibility of 
electric light has been demonstrated at length. I do 
not say that the electric light will be made to take the 
— of gaslight in the illumination of private dwellings 

ut I cannot doubt that it will be used to illuminate 
large buildings, public squares and streets. The effi- 
cacy of the electric light is proved by its comparative 
cheapness. Prof. Anthony, of Cornell university, has 
discovered that oi] used in a steam engine will procure 
an electric light three times as great as the light fur- 
nished by the oil when burned in lamps.” 


San Francisco has one peculiar railroad. It is about 
a mile and half long, and runs in Calitornia street over 
steep Nob hill, a place of handsome residences, The 
cost of building it was $870,000, and it has never paid 
a dividend, but the owners do not mind that, being 
among the wealthiest men on the Pacific coast. The 
stranger is astonished to see the cars moving without 
any apparent motive power. Between the tracks is a 
continuous slit, under which moves a wire cable. An 
attachment of each car, operated by a lever, grips or 
lets go this cable as required, and the cable is moved by 
a powerful engine underneath the street. The plan 
works well, but is very costly, The cable must be coat- 
ed anew with tar every two days, as a prevention against 
the rasping of the carclamps, and even then it wears 
out completely in six months. The power required is 
equal to that of 750 horses. The cars are luxurious, 
with floors only a foot from the ground, and with seats 
divided into spaces to prevent crowding. The roadbed, 
too, is not of an ordinary kind. A trench was dug, 
four feet wide and four feet deep, in which heavy V- 
shaped irons were placed, ten feet apart, and on the top 
of these V’s the rails are laid and firmly bolted. The 
cable and its appurtenances were placed in position; 
thei: the trench was filled with concrete, which became 
as hard as stone, 


The Southern Pacific Railroad is now ten miles and 
a half east of Yuma. Three miles have been laid during 
the last week. By Saturday the track will be at Gila 
City, 22 miles by stage from Yuma, but only fourteen 
and a half by the railroad. There are now employed 
200 whites and 1,100 Chinese, 300 animals, and 200 
carts and wagons. The grading is completed several 
miles east of Gila City. The grading and track laying 
will average a mile per day to Maricopa, about 170 
miles by the survey, but 191 by the stage road, This 
will bring the road to that point (its temporary eastern 
terminus) by the early part of May. Tucson then will 
be within eighteen hours’s stage-ride from the terminus, 
San Xavier within twenty, and Santa Rita, with the 
famous Toltec and Aztec group of ruins, within thirty 
honrs’ ride, and the Mexican frontier within the same 
time. The Silver King and the mines of the Globe Dis- 
trict will be within ten or twelve hours’ staging, and 
Prescott can be reached within eighteen hours. This 
road will add immensely to the interest of Arizona and 
Northern Mexico. If the Atchison, Topeka & Santa 
Fe Railroad keeps on pushing southeast at the same 
rate it is now, the two roads will join before: many years 
have passed, thus establishing another thorough route 
to the Pacific without Government aid.—Chicago Tri- 
bune. 


The machinery for the utilization of water power in 
the Government works at Rock Island, has just been 
completed, and the first test was made under the direc- 
tiyn of Col. Flager, in charge of the arsenal there, on 
Tuesday, last week. The power is transmitted from 
the dams to the arsenal, a distance of half a mile, and 
the machinery is reported to have worked smoothly and 
satisfactorily. This improvement was un by Gen. 
Rodman in 1867, and the work was carried on energet- 
ically from that date. In the excavation of the canal 
some 1,500 workmen were employed and 10,341,000 
cubic feet of rock removed. he canal is 2,000 feet 
long, 200 feet wide at the top and 175 at the bottom, 
There are two dams, the upper being 230 feet long, and 
containing 418,250 cubic feet of masonry, and the lower 
dam 726 feet long, with 40 gates for wheels, containing 
168,000 cubic feet of masonry. The povl which is to 
supply the draught of water is 8,900 feet in length; 800 
in breadth, and with a mean depth of ten feet. The 
supply of water is expected to be twenty million feet of 
water in an hour. The immense power is transmitted 
to the shops by means of two main shafts, each shaft 
driven by twenty water wheels, and each 350 feet long. 
The full capacity of the water power will be 2,000 horse 
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power, and the total cost of the system will be at least 
one million dollars. The machinery is nearly all in and 
ready for use, 


The tenth annual report of the United States Geologi- 
cal and Geographical Survey of the Territories, in 
charge of Prof. Hayden, will be ready for distribution 
in a few weeks. The report has been in type nearly a 
year, but has been delayed on account of the engraving 
of the plates, These are now completed, and the re- 
port will be issued at once. It contains 516 closely 
printed pages octavo, with eighty plates, sections, maps, 
etc. Fifty of the plates illustrate the remarkable cliff- 
dwellers in Southern Colorado and Northern New 
Mexico, This is the last annual report pertaining to 
Colorado, and contains a very interesting series of chap- 
ters on the geology of that remarkable country. On 
the whole, this report will prove one of great popular 
interest, and ought to have been published in great 
numbers, only 4.500 copies have as yet been ordered. 
About 250 pages of the eleventh annual report of the 
field-work for 1877 are in type at the Public Printing 
Office. This will contain a detailed description of the 
geological and geographical features of Southern’ Wyo- 
ming and Idaho. The reports of Sir Joseph D. 
Hooker and Dr. Asa Gray will give this volume a high 
character, as well as great popular interest. Ten thou- 
sand copies have been ordered by Congress. There 
will be very extended geological reports by Messrs. 
Endlich, White, St. John, and Peale, and geographical 
reports by Messrs. Gannett and Wilson, and special 
reports by Leidy, etc. 


Greenland is a remarkable proof of the rapidity with 
which great physical changes in the earth’s surface may 
occur. In the year 986 Eric the Red founded colonies 
on both the East and West coasts which were long 
flourishing. The interior of the country was then icy, 
but the coasts afforded excellent pasturage. In the 
fourteenth and fifteenth centuries the black death so 
weakened the colonies that they were unaale to resist 
the invasions of the natives. he coasts began also to 
subside for a distance of 600 miles, and are still sink- 
ing. Structures raised within the last century are even 
now under water, while more recent settlements 
have heen submerged. Huge glaciers block access to a 
large part of the eastern coast, and on the west side the 
layers of ice leave only a narrow habitable space be- 
tween the mountains and the sea. A recent expedition 
from the west coast, under the direction of Danish offi- 
cials, after clambering over glaciers, wading through 
snow-drifts, and narrowly escaping many deep crevasses, 
reached in a fortnight’s time a mountain forty-five miles 
inward. From a height of 4,000 feet above the sea 
level they obtained a wide view. As far as the eye 
could reach to the eastward nothing but glaciers and 
sheets of ice could be seen. Greenland is a literal Ice- 
land. Within the historical era it has never been 
wholly free from its cold covering, but the transforma- 
tions to which we have already referred are so extensive 
that, according to many geological theorists, the lapse 
of 50,000 years, instead of a few hundred, would be re- 
quired to account for them. 


A London 7imes’ correspondent at Geneva, Switzer- 
land, wrote as follows on Nov. 13, referring to the 
lacustrine villages: ‘‘As I have already informed you 
by telegraph, the remains of another lake village have 
just been brought to light at Lorcas by the shrinkage 
of the waters of the Lake of Bienne. This appears to 
be one of the most interesting discoveries of the sort 
we have had for some time, rich as have been the last 
few weeks in notable lacustrine finds. The station at 
Lorcas, assigned by experts to the age of stone, is situ- 
ated at a short distance from the lake shore, not far 
from another and similar station which was explored in 
1878. An exploration, conducted by Dr. Gross, of 
Neuveville, has resulted in the gathering of many novel 
and interesting objects—pierced stone hatchets similar 
to those found in Denmark, large flint lance-heads, jade 
hatchets with stag-horn and wooden shafts fastened 
with pitch; yessels in wood, among others a colander 
and a vase in a good state of preservation. Near these 
were found several arms and instruments of pure cop- 
per, a circumstance which points to the probability that 
intermediate between the age of bronze and the age of 
stone was a period when prehistoric man had not dis- 
covered the art of alloying copper with tin. This was 
the age of copper. Still more remarkable is a find of 
human skulls which bear unmistakable marks of having 
been trepanned. Round pieces have been cut out, 
doubtless after death, as is supposed, for use as amulets. 
In some instances pieces were cut from the craniums of 
living intants, in order,as M. Broca, an eminent au- 
thority, conjectures, to let out the spirit by whose 
malignant iofiuence they were afflicted with fits. convul- 
sions, and other maladies. These bits of infants’ skulls 
were sometimes used in a way of which an example has 
been found at Lorcas; they were put inside the heads of 
the dead to protect them from the wiles and assaults of 
evil beings in the world of spirits. A similar custom 
formerly prevailed among the American Indians of 
Michigan, and trepanned skulls have been met with in 
the sepulchral caves and dolmens of the South of 
France, but the specimen at Lorcas is the first that has 
been found in a lacustrine statioy. Skull amulets have 
also been found in Sweden, in Germany, and 
Austria.” 
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no body could change its state of-repose or motion, ex- 


RENEWAL OF SUBSCRIPTIONS. 





We will be very much obliged to subscribers if 
they will send in their renewals, or new subscrip- 
tions, as early as possible, so that we may determine 
the size of the edition to be printed. We intend to 
carry even fewer back numbers than heretofore, 
and it will be hardly possible to obtain a complete 
file of Volume VI., after February ist., as we have 
no doubt of receiving a large increase to our sub- 
scription list. Subscriptions must, in all cases, be 
sent direct to our address, Tribune Building, New 
York City. 


In order to accommodate subscribers to Enet- 
NEERING News, who may wish to take other 
periodicals, or scientific journals, we will furnish 
such at the rates allowed to us by the publishers, 
giving our subscribers all the advantage of the dis- 
counts. This is as favorable as any subscription 
agents will allow. The price-of the two or more 
subscriptions must, in all cases, be sent with the 


order to gain any attention. 
THE ENGINEERING NeEws edition of Baldwin 
Latham’s Sanitary Engineering, is given to present 


subscribers for one new subscription. 


A HAPPY NEW YEAR. 





The present issue completes Volume 5 of Enet- 
NEERING News, and for the year 1878. We hope 
all our readers will have taken care to observe the 
change of base, to which their attention was called 
in our editorial columns of last week, and to which 
change we shall have to charge whatever short- 
comings may be noticed in this paper. We have 
necessarily been at considerable trouble, so to ar- 
range our issues, that no break whatever may occur 
in their order, and our subscribers will see, that, 
while No. 52 of Vol. 5, is published in Chicago, 
No. 1 for 1879, will be presented to them from our 
New York office, without any further intermission 
than the usual period of one week. 

We sincerely hope that our continued efforts to 
make ENGINEERING News a valuable paper may 
meet with the approval of our friends; and, 
more than approval, for,—while approval helps 
wonderfully in the make up and matter of the 
Journal,—a continued hearty, and increasing sup- 
port in the way of a growing subscription list and 
general patronage is necessary for its well being 
and improvement. 

Our old subscribers have only to glance over the 
back volumes to see the rapid development that has 
taken place; we have not done yet, nor shall we 
stop our endeavors in the direction of improvement 
until we cease to see in what petty particular such 
improvement may add to the valueof ENGINEERING 
News, as a reliable and trustworthy medium in all 
the branches of knowledge or business with which 
it is connected. 3 

The close of the volume and the year remind us 
of the duty of wishing our readers “A Happy New 
Year.” 





PROCEEDINGS OF THE INSTITUTION OF 
CIVIL ENGINEERS, LONDON. 

At the meeting on Tuesday, the 3d of December, Mr. 
Abernethy, Vice-President in the Chair, a Paper was 
read on “ The heating and Ventilating Apparatus of 
the Glasgow University ” by Mr. Wilson W. Phipson, 
M. Inst. C. E. 

The Paper stated that, in spite of the lightness of 
he atmosphere, it obeyed the laws of gravitation, and 
as su bject to those laws of inertia, in virtue of which 





cept by acting in accordance with the forces which in- 
fluenced it. In 1864, when the new University was 
resolved upon, a sub-committee—including, among 
others, Sir W Thomson, Dr. Allen Thomson, Profes- 
sor H. Blackburn, and Dr. Rankine,—con idered the 
general principles which should form the basis of the 
operation, to secure the most efficient system of ventila- 
tion and warming. The apparatus described was based 
on their suggestions. The velocity at which the air 
should travel at different parts of an apparatus was of 


great importance, as it fixed the area of the inlets and 


the outlets of the air passages. An increased area of the 
inlet over the outlet of the space to be ventilated was 


advisable, and the distribution of air into such spaces 


should be at a mid level, combined with an upward and 


downward extraction of the air. In determining the 


form of the air passages, the resistance to the air in 
motion should be considered; in no case would it be 
advisable to have sharp angles or sudden contraction 
in such passages. The form of fan was selected on ac- 


count of the good results obtained in previous build- 


ings in which it had been used, and because it was not 


of a complicated construction. The volume of air 
evacuated by an extraction shaft depended on its area, 


and on the difference between the internal and external 
temperature that could be maintained in shaft, which 


difference should not be less than from 30° to 40° Fah- 


renheit. Practice proved that an allowance of 5 to 12 
square feet of heating surface, at a temperature of 160° 
Fahrenheit, was necessary for every 1,000 cubic feet of 


space to be warmed, and that the best form of boiler for 


an extended apparatus was the Cornish type. The 


apparatus consisted of a fan 7 feet 6 inches in diameter, 
having four blades set at an angle of about 60°, fixed on 
a spindle parallel to the axis of the air channel, and 
driven by a direct-acting 8 H. P. steam engine. It 
drew its supply of air from a height of 100 feet above 


the level of the ground, and forced the air through a 
series of passages into five distinct chambers. In these 
chambers the fresh air was warmed, previous to its 


distribution, by being passed over the surface of 4-inch 


hot-water pipes, arranged in coils, each chamber having 
its distinct hot-water boiler. The air then left 
the chambers and passed to a secondary series of pass- 


ages in direct communication With the rooms, through 


vertical shafts formed in the thickness of the walls. 
The air, after its circulation over the different spaces, 
was carried away by a third series of shafts formed in 
the roofs, in communication with the main extractor, 
situated at the east, south-east, and south-west angles 
of the building. The heating surfaee distributed over 
the building was about 20,760 square feet. The cubic 
space to be warmed, including the amount of air 
necessary for ventilation supplied by the fan, was about 
3,800,000 cubic feet, and the average consumption of 
fuel daily was 2 tons 3 cwt. for a difference of 125° 
Fahrenheit between the temperature of the pipes and 
the spaces tobe warmed. The volume of air supplied 
per hour to the building was 1,800,000 cubic feet. The 
cost of the annual maintenance of the apparatus was 
about £500. 


The Council reported that; since the last announce- 
ment they had transferred the following Associates to 
the class of Members, viz.:—H. Bancroft, E. S. Barber, 
H P. Bell, J. Brady, J. W. Johnson, E. H. Keating, 
C. B. Knorpp, R. Reynolds, and L. H. Shirley; and 
had admitted the following Candidates as Students of 
the Institution, viz.:—J, Armstrong; W. Belfield, V. J. 
S. Blomfield, W. L. Bourke, A. Bremner, N. Brether- 
ton, F. Chauntler, W. H. W. Coley, W. H. Edinger, A. 
S. Emery, H. D. Fabricius, G. S. Firth, R. V. Glover, 
L. Hassell, E. B. Hearne, W. F.. Howe, R. G. Jackson, 
G. Kay, J. Latimer, W. M. Mackinnon, R. L. Mac- 
Laren, C. P. Metcalfe, A. Moody, S. H. Parker, H. A. 
Purdon, G. W. D. Scott, W. Shellshear, W. D. Skrine, 
F. W.S. Stokes, W. Thorburn, F. D. Topham, E. H. 
Toulmin, H. Tulk, R. Waddington, and A. R. Watson. 


The first Ballot of the Session resulted in the election 


of twelve Members, viz.:—W. Baxter, L. Clark, G. C, 


Cunningham, G. E. -Gray, J. Higson, W. Russ, 


A. Penny, jun., J. R. Rees, A. Macnab, W. H, 


Stubbs, and J, Swinburn. 
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The announcement for the next Meeting was — 
Tuesday, December roth, at 8 p. m., Discussion on 
“ Heating and Ventilating Buildings ;” and, time _per- 
mitting, “ Railway Work in Japan,” by Mr. W. Fur- 
niss Potter, M. Inst.C. E, 


—~- 
IRRIGATION AND ARTESIAN WELLS IN 
CALIFORNIA. 


From an interesting article in the Daily Alta Cali- 


fornia we clip the following, relating to Irrigation and 


Artesian Wells on the Pacific slope: 

“ The old section of the San Joaquin Canal supplied 
water enough last summer for 50,000 acres, but only 
26,000 acres were irrigated. The number of irrigating 
ditches has greatly increased within the last five years, 
and a list of them, with the acres supplied and _irriga- 
ted, would be of general interest. 

The most important ‘irrigation work completed in 
1878 was the extension of the San Joaquin Canal, or 
the canal of the San Joaquin and King’s River Canal 
and Irrigation Company, with authority to use its legal 
cumbrous title. The old section, finished in 1873, was 
forty miles long, 66 feet wide on top, four feet deep; had 
a grade of one foot to a mile; supplies water for so.- 
000 acres, and found a demand in 1878 for 26,000 acres. 
The extension is 30 miles long; has a grade of six inches 
to the mile; with the same width and depth as the old 
section, it will supply water to 40,000 acres, and cost 
$150,000. The cost of the seventy miles of canal was 
more than a million dollars, and the company, besides, 
expended $300,000 in extra surveys and experiments, 
which are not to be considered necessary expenses of 
this canal. Sofar, the investment has been very un- 
profitable. Portions of the land covered by the ditch— 
that is, below it, and therefore susceptible of irrigation 
from it, though there is not enough water to supply all 
that is “covered”—are cut up by large sloughs, which 
have strong currents in time of flood, and it would be 
difficult to carry aqueducts across these, except at large 
expense. It is supposed that 20,000 acres may be irri- 
gated from the extension, for the next crop. 

The art of irrigation has not yet been learned by 
some of the farmers. They do not know when to ap- 
ply the water to the best advantage, how much to use, 
or how to make the channels for its distribution. The 
Superintendent of the San Joaquin Canal will not fur- 
nish water to a farmer who is not prepared to apply 
the water in a useful and economical manner. He re- 
quires that the land shall be provided with ditches and 
checks, The surface of the soil descends eight feet in 
a mile from the canal to the San Joaquin river, thus 
furnishing facilities for conveying water to the land cov- 
ered. A ditch runs trom the canal ; at intervals of 100 
or 150 yards apart, checks or ridges a foot high, run 
out, nearly at right angles from the ditch; a gate lets 
the water on the land above every check, which serves 
as a dam to hold the water till the whole area up to the 
check next above is covered—about 8 inches at the 
deepest place. And thus the entire field is flooded with 
standing water and soaked. A good system of ditches 
and checks costs about $4 per acre; and the water sup- 
ply costs $2.50 per acre for a grain crop, or $3 for an 
alfalfa field, the consumer taking all he wants. About 
two-fifths of the land so far irrigated from this canal is 
in alfalfa, and nearly three-fifths in wheat and barley. 

The land supplied by the extension has not hereto- 
fore yielded a good crop more than one season in three, 
the rainfall being very scanty there. Orestimba Creek, 
the end of the extension, is nearly fifty miles south of 
Stockton, and is in a region from which we have no re- 
port of the amount of rainfall, but it probably does not 
average 8 inches. The average for the last five seasons 
has been ten inches at Merced, and for the last three 
seasons 6 inches at Borden. The latter station is 20 
miles east of the head of the canal, the former 35 miles 
east of its foot, and it is well known that the rainfall is 
less on the west side of the valley than on the east, the 
amount at Ellis being on an average one-third less 
than at Stockton. The value of the land above the 
canal, and incapable of being supplied from it, does not ex- 
ceed $7 per acre, while that supplied has not yet reached 
a settled figure, cultivation with irrigation in that place 

not having been tried long enough to fully determine its 
value; but the price of the supplied land has at least 
doubled in price, in consequence of the construction . 
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Many persons predict that the land will sell for aah per 
acre within two or three years, 

In our last issue of ENGINEERING NEws will be 
found a paragraph giving. the cost of artesian wells and 
well boring in Calfornia, to which we would refer. 
Speaking of these figures our exchange continues : 

These prices would leave a fair chance for profit if a 
large supply of water rising above the surface should be 
found within 200 feet; but in a large proportion of the 
wells in this State the water does not rise to the surface; 
in many no water ‘has been obtained; in many others 
water was not found till a depth of 400 feet had been 
reached, About a dozen wells have been bored in Stan- 
islaus county, and only two have flowing streams, Of 
these two (one 190 and the others go feet deep) are in 
the town of Modesto; one 386 feet deep on the farm of 
S. Rodgers, five miles from Modesto; one 270 feet deep 
on the Temple farm, ten miles south of Modesto; one 
without water two hundred feet deep on S. Broadhurst's 
farm; one on C, Broadhurst’s farm 300 feet deep, one 

3to feet deep on the Evans farm near the Merced line, 
and one on the Smith ranch 350 feet deep, and another 
300 feet deep on the Chapman ranch, the last two west 
of the San Joaquin river. H,E. Hallett in the Afining 
Press, makes the following remarks about the geolog- 
ical formation found in the wells cast of the San Joa- 
quin, on a line extending 28 miles from north to south: 

‘* In the six wells, we notice that a stream of coarse 
yravel, from three to twenty feet in thickness, is en- 
countered at a common depth ranging from 175 to 213 
feet in depth. In the Modesto well a stratum of gravel 
20 feet thick is found at a depth of 170 feet; in the 
Rodgers we!l at from 18g to 192 feet, 3 feet thick; in 
the Temple well, at 208 to 211 feet, 3 feet thick; in S. 
Broadhurst's well, at 186 to 200 feet,14 feet thick; in the 
Evans’ well, at 213 to 233 feet, 20 in thickness; in C, 
Broadhurst’s well, at 175 to 180 feet, 5 feet thick, mixed 
with sand. In each instance the gravel is water-worn 
and evidently marks the depths at which it is found, as 
the bottom of a large inland stream or lake of some 
former period. In five of these wells the stratum im- 
mediately above the gravel was sand. In the Rodgers’ 
well, the Temple well, and the Evans’ well, the strata 
above the gravel occur in precisely the same order 
though vary in thickness, and in each the stratum just 
above the gravel is sand, ranging in thickness from 175 
to 200 feet. In each of the six wells, blue clay lies just 
below the gravel, and in four wells, where it has been 
penetrated, it ranges from 50 to 74 feet in thickness. 

Artesian wells have no prominence in Nevada, Ari- 
zona, or Utah, though in many of their valleys there is 
great need of water. 

ans 


CORRESPONDENCE. ‘ 


CHICAGO, Dec. 16th., 1878. 
Editor ENGINEERING NEWs 

Sir.—Knowing your disposition to be in favor of 
justice to all, I feel confident that you will make room 
for a few remarks, with reference to an article in your 
paper of the 5th inst., headed ‘ Mechanical Thieves.” 

No one can be more in favor of exposing any act of 
fraud and dishonesty, than I am, be the guilty party 
whoever it may; but your article, above referred to, can- 
not possibly be regarded as fulfilling this aim; rather as 
an insulting attack upon Foreigners in general, and some 
nations in particular, simply on the strength of the 
doings of some of their unworthy representatives. If 
the United States should be characterized indiscrimi- 
nately in a similar manner, on account of the dishonest 
part of the population, you would hardly be proud of 
your nationality. 

You would greatly oblige me by furnishing the names 
of the Swedish offenders, and doing so, would also, in 
my opinion, be of more credit to your valuable paper, 
than a sweeping attack upon whole nations. 

To represent only inferentially the Swedish iron as an 
‘ inferior metal,” in an Engineering Journal, I can not 
regard as anything but an unintentional error, inasmuch 
as any child attending the public schools, will be able 
to inform you that the Swedish iron has a world-wide 
reputation for its superior quality. 


Respectfully Yours, 
G. A. M. LILJENCRANTZ, 
Civil Engineer 
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Austin, Texas, Dec. 12th., as for being manufactured into suitable shape to resist that 
Editor ENGINEERING NEWS: strain. 


Referring to Query 3 in your issue of November 28, 
as to the best method of keeping level notes, I send an 
example of a form used for many years in practice. The 
fore and back sights to the bench-marks, the elevations 
of instrument and bench-marks are kept on the same 
line, and all readings of the rod in the same column, 
Those readings of the rod that refer to the bench-mark 
are marked, the back sights -++ and the fore or forward 
sights —. All sights to determine elevations of 
“ground ” be of course — with reference t» the instru- 
ment. 


Mr. Hill proposes to decrease dead weight of cars by 
lengthening them from 29 to 45 feet. This is contrary 
to science and experience, both uf these prove that the 
weight of truss increases as the square of the length 
of truss between support, the height of truss remaining 
the same. 

The weight of all the other parts of a car body would 
increase as the length, therefore I can not understand 
how cars can be decreased in weight by increasing their 
length. The carrying capacity of cars has been in- 
creased by making them shorter than 29 feet. Coal flat 
mals ——$—$_—__—_--—___-——--___-_—— | cars 20 feet long, weighing about §%{ tons, are built 
s ak strong enough to carry 14 tons of coal on 4 wheels, 
Station.| Reading | Elevation | Elevation eg : 

Rod. |Instrumn’t} Ground. giving over 434 tons on each wheel. 
If 40 tons be carried on a box car, the weight of car 


REMARKS. 





















ee | eee | coe ee ee ee 





atti 334.058 | 631) |B. M. Curb, Nw, | must reach 15 tons, this would give 57% tons on each of 
ment. | +©-427 +6.267 |(327-631)) 00. 3d & Walnut. 8 wheels, which is probably a greater load than would 
Lio 4 6.92 327-74 | prove profitable, and might prove a greater evil than the 
; - a { 328.79 | In side gutter | one Mr. Hill proposes to remedy. There is a certain 
Ne | Cee pal fg (grade. ) weight beyond which it is noi profitable to load car 
-07 * : : 
+-60 | 5-90 328.16 | In cross gutter. wheels, and that weight can be determined only by ex. 
4 | 3.89 330.17 perience. 
mon ers. 340.325 \(329.782 ) On ash treeS. W.| = The maximum weight on a car wheel which experience 
rd “9.95. a 330.57 jcor. 6th & Walnut proves most profitable, all things considered, should 
6 | 8.93 331.49 limit the length of cars. 
+30 | 7.31 332.51 RAILROADER, 
F245 See 333.02 phe es etl at ie et ree n 
Instru) (334.608) B. M. water ta- See el eameae Reta tote a 
ment. | ~ 5-938 _ |6334-693) Inte NLE. cor. fact’y OUR Query Box. 


In No. 51, in a reply to the Query of Meridian, con- 
tained in a former issue, several typographical errors 
crept in: we repeat it this week, and hope correctly: 


If the differences of the rod readings upon the bench- 
mark for height of instrument, with the proper sign, be 
applied to the preceding elevation of ‘the leveling instru- 
ment, (as shown) the instrument heights are readily 
tested—checked. Curves are drawn about the eleva- 
tions of the bench marks as a precaution against their 


1. Answer to “* Meridian” 3, in No 49. 


Right ascension @ Ursa min. (+ 12h) 13h 14m 40s 
“ é Ursa maj. (about) 12 48 43 


erroneous use in working up notes—making profiles. 4 Culminations ‘oh 25m 57s. 
THomAs S. Sepcwick. | © Past meridian when vertical with Polaris 1m 24s, 

Answer, in Sidereal time 24m 33s. 

es doin Solar - 24m 29s 


Editor ENGINEERING News: The interval is not constant for any latitude, and it 


varies with the latitude. The above is for latitude 41° 


In the Ratlroad Gazette of Nov. 29, 1878, are pub- 50 


lished the proceedings of the Master Carbuilder’s As- 
sociation, at a meeting held Nov. 21, 1878, at No. 113 
Liberty street, New York. The subject for discussion 
was the “ Substitution of Iron for Wood, and Steel for 
Tron in Car Construction,” Mr. Albert Hill furnished 
the paper for discussson. Mr. Hill proposes to change 
wooden box cars into iron cars, thereby reducing the 
dead weight of cars 15 per cent., and increasing the 
carrying capacity 25 per cent. He also proposes to 
lengthen them from 29 to 45 feet, and increase their 
carrying capacity from 20 to 40 tons. 

Mr. Hill says: “If you will only go far enough, you 
will not only increase your carrying capacity for every 
foot added to the length of car, but you will decrease 
the dead weight in still greater proportions. Mr. Hill 
proposes to truss the cars above the floor instead of 
under the floor. This has been done with wooden cars 
on some roads, increasing the carrying capacity 33 per 
cent, 

Trussing cars above the floor increases their strength 
and stiffness, whether the cars are wood or iron. I see 
no reason why cars built of wood and trussed in this 
way, can not be made as strongas needed. Good sound 
pine timber has an ultimate tensile strength of 10,000 
Ibs., and a compressive strength of about 6,000 Ibs. per 
square inch of section. Good bar iron has an ultimate 
tensile strength of 60,000 Ibs., and about 36,000 Ibs, in 
compression ; plate iron has about one-fifth less tensile 
strength, or probably 50,000 Ibs. per square inch. There- 
fore, iron has only about 6 times the strength of pine 
and is 14 or 15 times as heavy as seasoned white pine, 
10 to 12 times as heavy as yellow pine, and 8 to Io times 
as heavy as seasoned white oak. But it is customary to 
allow a larger factor of safety for wood than iron. Iron is 
more durable than wood, but it is also more expensive, 
Whether the augmentation of cost would be repaid in 
economy must be determined by experience. 

Judging from the comparative weight and strength of 
wood and iron to resist strains of tension and compres- 
sion, it does not seem that an iron structure can be built 
much lighter than an equally strong wooden one. 
Pieces under a cross section may be reduced in weight 
by substituting iron for wood, as iron offers better facility 


2. Mr. Editor—tIn No. 3 of Query Box, ENGINEER- 
ING News, December 12th, 1878, Meridian asks at 
what time @/ter the North Star and Alioth are in same 
vertical line, is North Star directly above the North 
Pole? 

Ans.—Gillespie’s Land Surveying, page 192, says 17 
minutes. PARALLEL, 

London, Madison Co., Ohio. 


ALBANY, N. Y., Dee. 19, 1878. 
Editor ENGINEERING NEws: 


3. Sir.—In answer to enquiry of ‘ Meridian,” in 
your issue of Dec. 12, I would reply that the North 
Star will be on the meridian about 25m. 38s. after it is 
in the same vertical with Alioth; on Jan. 1st., 1879. If 
the North Star is sighted within 8 or 10 minutes of 
its meridian paSsage, the error in the direction of the 
meridian deduced from such sighting (the error of azi- 
muth), will be only 3 or 4 minutes of arc. 

Observations at the E.or W. elongation are to be 
preferred, with ordinary Engineering instruments (See 
Gillespie’s Land Surveying for times of elongation). 

The North Star passes the Meridian above the pole at 
6h. 29m, P.M., on Jan. Ist., and it is again on the 
meridian below the pole at 6h. 27m. A. M, 


HORACE ANDREWS, C. E. 


Woburn, Mass., Dec. 19th., 1878. 
Editor ENGINEERING NEws: 


4. Dear Sir.—I saw in your Query Box a few weeks 
ago, some questions about Liquid India Ink. In ans- 
wer to these questions, I would state that I have had no 
experience with such ink as can be purchased of dealers 
in artists’ materials, but am writing this communication 
with India Ink which I ground three years ago, and 
which is perfectly good to-day. My method is to grind 
the ink from first quality hard ink in strong ammonia 
water, and keep it in a tightly closed bottle, when it will 
be ready for use at any time. My experience with this 
ink has been that for line drawing it is as good as freshly 
ground ink, but it will not make a clear tint. 

W.E Buck. 
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THE RYDER RECIPROCAL GRATE. 


1 








Mr. Siemens, President of the English Institute of | 


Mechanical Engineers, in his annual address at the | 


Convention of that Society, held in Liverpool, asserted 
| 


that of the total coal raised in England annually, from | 
one-half to two-thirds which might be practically econo. | 


mized is now destroyed or dissipated carelessly, and 
that theoretically, the coal consumed has more than ten 
times the capacity for iron making and steam produc- 
tion than is now practically realized. As upon the sup- 





| 
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the entire grate surface, in the necessary quantities to 
support combustion. and at the same time so mechani- 
cally constructed as to admit of being worked to be 
kept free from the constantly accumulating ashes and 
clinkers. 

With the stationary grate bars so generally used, the 
draft is so obstructed by ashes and clinkers collecting 
over the bearing bars and at the sides and corners of 
the furnace, it is impossible to realize the proper results 


| and values from coal in generating steam. Yet many 


proprietors and patentees of Stationary Grate Bars have 


ply and manner of the admission of the air depends all for many years past, in strong competition with each 
that human agency can do for obtaining the largest | other, put forth claims of superiority of their special 


amount of heat from a given quantity of coal, we shall | 
now attempt to show the quantity required, and the | 


best method of doing it. First, we find bituminous coa] 
requires 150.35 cubic feet of air per pound of coal, 


merits, and even persuaded men of scientific attain- 
ments to endorse their bars, as possessing. theoretically, 
all the necessary conditions, required in the construc- 
tion to admit a sufficient quantity of air for perfect 


chemically combined, for the purpose of combustion ; of | combustion. While we do not wish to impute to any 
this 44.64 combine with the gases evolved from the coal | in the trade a wish or desire to misrepresent the truth 


and the remaining 105.71 cubic feet combine with the ! 


Fig. 1. Fig. 





Glass 


Glass 


carbon of the coal. Anthracite coal requires about 30 
per cent. more than bituminous, viz.: 195.45 cubic feet 
per pound of coal. 

Many claim that the rate of consumption of coal and 
the amount of combustion produced in a furnace, is de- 
pendent upon the guantity of air passing through it. 
Now chemistry does not teach, nor experience justify, 
any such inference. What both teach is that combus- 
tion depends not so much upon the quantity of air 
passing through the furnace as upon the manner in 
which it 1s admitted through the grate surface so as to 
impart its oxygen to the gases. 1n trath, the necessary 
quantity required passing through the furnace may be 
even destructive of combustion by its cooling influence, 
if improperly introduced. As obtaining the largest 
measure of heat from any given quantity of coal turns 
exclusively on introducing the air in the proper quantity 
and manner, the necessity is at once apparent to all, 
that some method or system of grates should be devised 
by which the air can be uniformly admitted throughout 





yet from our own experience, we can say that their 


2. Fig. 5. 


| claims to special merit, one over the other, reduced to 


practice, fail in every essential particular. While there 
may be some preference in the construction of a grate 
bar as to its durability, or its especial adaptation to 
fuel used, the important feature is a proper proportion 
of air and iron, and it is useless to attempt, at this day, 
| to make any intelligent man believe that an inch of air 
| space and un inch of iron are of any more practical 
| value in one grate bar more than another, the Ryder 
Patent Reciprocal Grate not excepted. Were it not for 
the consumption of coal and constant accumulation of 
ashes and dirt on the grate surface and through the coal 
in the furnace, theorizing might do; but we know from 
experience that it as essential for the admission of air 
that dirt and ashes should be removed, as it is to pro- 
vide the air spaces through the grates. The great fault 
or mistake is that after providing spaces for the admis- 
sion of air in the construction of grates, there is no pro- 
vision made for keeping them free for the passage of air 
into the furnace. 
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The advantageous effect produced by mechanical agen- 
cy in promoting immediate diffusion between the air 
and the gaseous products of coal, is well illustrated by 
the following experiments and cut, copied from Mr. 
Charles Wye William's work on combustion. 

Figures 1, 2 and three represent each a tin apparatus 
with its glass chimney, similar to the ordinary Argand 
burner, The gas is admitted the same way in all 
three, the difference to be noted is i the manner in 
which the air ts admitted, In all these cases the quant- 
ity of both gas and air was the same. 

Figure 1. No air is admitted from below and the 

gas consequently does not meet with any until it reach- 
es the top of the glass, where it is ignited, producing a 
dark, smoky flame. 
Air is admitted from below and rises 
through the orifice at A, concurrently with the gas at 
the orifice B. On being ignited one long flame is pro- 
duced of a dark color and ending in a smoky top. 

Figure 3. The air is introduced from below and into 
the chamber C C, from which it issues through a perfor- 
ated plate like the rose of a watering pot; thus produc- 
ing immediate mixture with the gas. On being ignited 
a clear and brilliant flame was produced, as in the or- 
dinary Argand gas burner. 


Figure 2. 


The heating powers of the flames were then tested 
by placing a vessel of cold water over each. When 
over Fig. 2 it required 14 minutes to raise the water 
200°, whereas over Fig. 3 it reached 200° in 9 minutes 
Now the difference of effect produced in those three 
experiments corresponds with what takes place in fur- 
naces and their flues when the air is excluded, and 
when it is admitted through a single or through numer- 
ous orifices. The importance of some mechanical agency 
that would thoroughly remove the dirt and ashes from 
the fire with closed fire doors and promote the rapid 
diffusion of the air, through the whole grate surface has 
been our study for years, and we are now pleased to 
state that after several years experiments we have suc- 
ceeded in producing and are now supplying the public 

| with Reciprocating Grate Bars, possessing, scientifi- 
cally and mechanically, those elements which have 
| proved, after the most severe tests for more than five 
| years past, to produce better results in burning coal 
than has been attained before by any other style or 
| system of bars, both in rate of evaporation per pound 
| of coal and quantity of work or business done within 
a given space of time, and durability of bars. 
| They usually ~bviate the use of pokers and slice bars. 
| except with very bad coal, and the necessity of opening 
the fire door except to put in coal,as the cleaning is 
done by means of a lever through the ash pit door. The 
movable bars are supported on friction rolls near the 
ends. They are at all times free and clear at the ends 
sides and corners of the furnace, allowing a free circu- 
lation of air and room for expansion and contraction. 
The necessity of a centre bearing bar is avoided and 
the consequent dead space across the centre of the fur- 
nace. 

A feature of great importance in favor of the Ryder 
Patent Reciprocal Bars, especially in marine boilers is: 
that the outside bars are movable, thus avoiding the 
collection of ashes and clinkers at the sides, corners and 
end preventing the corrosion and unequal expansion 
and contraction and rapid destructlon of the boiler 
sheets at the grate surface which always occur with the 
stationary grate bar. 

Another point of special merit that the Ryder Recip- 
rocal Bars possess, is the freedom they always have for 
expansion and contraction, owing to their construction 
and uniformity of temperature maintained by the equal 


distribution of air, passing through the grate thus 
avoiding crooking, burning and breaking, which are 
most destructive to all stationary grate bars, and {re- 
quently destroy them before they are wor or have 
rendered half the service they should, besides making 
the furnace very imperfect long before they are replaced 
by new bars, by causing large holes in some places, and 
entirely closing the air spaces in others, thus greatly 
impairing combustion and wasting coal. This very sel- 
dom if ever occurs with the Ryder Bars as experience 
roves, and their durability is without precedeut in the 
bistory of grate bars. One set has been known under 
hard firing to outlast three sets of the stationary bars. 
These bars are adapted and easily applied to all kinds 
of marine, stationary, and railroad locomotive boilers, 
oil stills, gas retorts, and heating furnaces of all kinds, 
and for ail kinds of coal. 


J. E. SEAVER AND J. F. MonTGoMeRy, 
Manu/acturers, 
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GENERAL INTELLIGENCE. 


a We solicit and are always pleased to lish in these 
columns any items of interest that may be furnished us. 


GAS AND WATER. 


The present price paid for gas by the City of Cincin- 
nati is .61 per thousand. 


Muller & Co., N. Y., sold Dec. 18, twelve shares of 
the Metropolitan Gaslight Company's stock at 97. On 
Oct. 2 it sold at 125, and it has brought as high as 195. 


Edison puts his claims into a sentence by saying that 
he will supply the electric light at $1.95 a year for each 


burner, against $15, the price charged by the gas com- 
panies. 


The Gas Light Company, of Syracuse, N. Y., an- 
nounce a reduction in the price of gas to citizen consu- 
mers, of 25 cents per M. feet. The reduction goes into 
eftect on bills contracted after December 1, 1878. 


Professors Houston and Thompson exhibited lately 
before the Franklin Institute, at Philadelphia, an elec- 
tric light, which they claim solves the problem of cheap 
lighting. The light is produced by the incandescence of 
carbon points and not by burning, as in others. 


Another successful engineering feat was achieved 
by Chas. T. Manning, resident engineer on the Gunpow- 
der Tunnel, Baltimore City Water Works, on the 
morning of the 2oth inst. The drift between shafts 
Nos, 5 and 6 met to a nicety both in grade and central 
lines. The depth of the shafts were 258 and 255 feet 
respectively, and the drift 1,900 feet long. It is most 
gratifying to the young engineer to see that his work 
was so nicely executed, far exceeding his most sanguine 
expectations. It was also a most exhilarating time to 
the miners. This makes the fifth meeting of headings 
on the main tunnel, and all met to the satisfaction of 
the engineers. 


The Pittsburgh Commercial Gazette, of the 2oth., 
says: A special meeting of the Allegheny Water Com- 
mittee was held last evening, Mr. James H. Lindsay 
presiding, for the purpose of receiving the bond of the 
Atlas Works, for the proper performance of the con- 
tract for repairing the Lowry engine. Mr. Miller, repre- 
senting the Atlas Works, stated that the bond had not 
yet been signed, that the parties he had first expected to 
sign it, hesitated because estimates are not to be allowed 
as the work progresses, and that cther parties whom he 
went to see, were out of the city at present, but under 
the condition requiring the Atlas Works to wait one 
year for the money for making the repairs, he thought 
that no further security should be asked, as the work 
was security for itself. He also stated that the work on 
the castings is progressing rapidly. After a short con- 
sultation among the members of the committee, Mr. 
Brown presented a resolution requesting councils to di- 
rect the Controller to advertise for new bids for repairing 
the Lowry engine. Mr. Miller then said that, under the 
advertisement of the committee, asking for bids, the 
Atlas Works is fairly entitled to the contract, it being 
the lowest bidder. The resolution was passed, and the 
committee adjourned. Shortly after the committee re- 
convened and amended their action so as to have the 
Controller advertise for bids for a new pumping engine, 
in addition to those for repairing the Lowry engine, and 
then adjourned. 


RAILROADS. 


The Marquette & Mackinac Railroad, a proposed 
Upper Peninsula enterprise, is again being canvassed. 


The proposed new territory of “Oklahoma” is 
already being agitated, and the various railroad corpora- 
tions are busy contemplating new moves. 


Arrangements have been made by the Directors of 
the Chicago, Bellevue, Cascade & Western Railroad to 
push the narrow gauge road to an early completion. 


Gen. T. L. Rosser has returned to Minneapolis, 
Minn., with the corps of Northern Pacific engineers 
who have been surveying the new Yellowstone country 
line. 


Plans for a railway up Vesuvius have been completed 
and the work is to be begun at once. The cars will be 
drawn by a wire rope, moved by a stationary engine. 
The road is to be ready within a year. 


Indications are very favorable for the extension of the 
Chicago, Milwaukee & St. Paul railroad to Yankton 
next season. In an interview with Engineer Dunbar 
on the 13th., he made no secret of his intention to give 
a favorable report. : 


The Springfield & Illinois, a railroad proposed and 
partly graded on the standard gauge, is now in a fair 
way of being completed as a narrow gauge. A contract 
has been made with Messrs. Cragie, Rafferty & Co,, of 
Buffalo, N. Y., on the following terms: $3,300 per mile 
in local subsidies, and $5,000 in bonds. 

It is expected that the Metrapolitan Elevated Rail- 
road will be completed toOne Hundred and Fifty-ninth 
street early in July. There are to be three tracks at 
the northern end of the line, and, eventually along the 
entire route. The Chatham street extension of the 
New York Elevated railroad will probably be finished in 
about one month. Neither road yet given notice of 
a reduction to the uniform fare of five cents. 
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On the 17th inst., the contract for the graduation and 
masonry of the Baltimore & Delta narrow-gauge rail- 
road. was awarded to Messrs. J. Haugh, Gautz & Co., 
of Baltimore, at the low figure of $133.000. .The length 
is 32 miles from the Great Gunpowder to Delta, Pa.; the 
work to be completed in 1879, It is a subscription 
road. The section from Baltimore to the Great Gun- 
powder has not yet been awarded. Major Dandrige, 
of Virginia, chief engineer. 


BRIOGES. 


It is stated that the Cleveland Viaduct will be opened 
on Friday next, the 27th of December. 


The Pennsylvania Company now contemplate build- 
ing their new bridge at Toledo entirely of iron. 


The Cincinnati Board on the 18th., examined models | 


of draw bridges with a view to adopting one for use at 
the canal and Main street. No decision was reached, 


Complaints were recently made because the Chicago 
& Northwestern Railroad was constructing a new 
bridge at Kinzie street, which left but one draw for 
vessels to pass through. On interviewing Mr’ Hughitt, 
General Manager of the Chicago & Northwestern Rail- 
road, it was learned that the bridge is but a temporary 
structure, to be used while a new double-track bridge is 
being constructed in place of the present single track 
bridge. The new bridge will be similar to most of 
those crossing the Chicago River, and swings from the 
same pivot in the centre of the river as the present one, 
leaving both draws open for the passage of vessels. The 
city authorities have approved the plans, being satisfied 
that the new structure will be no more of an obstruc- 
tion---if as much of one---than the present one. The 
new bridge will be done about the time navigation opens, 
when the temporary bridge, about which the complaints 
were made, will be removed.—Chicago Tribune. 


The great bridge at St. Louis, Mo., was sold at the 
east front of the Court House, St. Louis, on Dec, 2oth. 
It was purchased in the name and authority of J. 
Thomas, New York, who paid $50,000 in gold as earnest 
money. The price paid was $2,000,000. Although the 
bridge was bid in for Mr. Thomas, of New York, who 
is said to represent a large number of stockholders, it is 
understood that after the sale is confirmed by court it 
will become the property of a new company organized 
in St. Louis a few days ago, called ‘St. Louis Bridge 
Company,” and articles _f incorporation were filed in 
the office of the Setretary of State on Wednesday, as 
follows: St. Louis Bridge Company—Capital, $7,990,- 
ooo: number of shares, 79,900, of the par value of $100 
each. Directors—Solon Humphreys, of New York.; 
Joseph S. Walsh, Ezekiel W. Woodward, Gerard B. 
Allen, and Edward Walsh, Jr.. of St: Louis. Incor- 
porators—Solon Humphreys, New York ; E. W. Wood- 
ward, G. B Allen, Edward Walsh, Jr., Carlos S. Gree- 
ley, R. B. Whittemore, William Tanssig, B. Mazier 
Chambers, N.S. Chouteau, and Julius S. Walsh, St. 
Louis. Purpose of Compary: To construct and main- 
tain a bridge over the Mississippi River, in thc city of 
St. Louis, and opposite thereto, for public use for the 
crossing of persons and property. Amount of tax 
paid on capital into the State Treasury, under Sec. 21, 
Art. ro. Constitution of 1875; $4,020. 





MISCELLANEOUS. 


The dams at the Charlotteburg and at the Canisteer 
iron mines, New Jersey, were both destroyed by the 
late freshets, and the water power at both places is 
temporarily unavailable. The loss is many thousands 
of dollars. 


A new postal system will come into force in England 
next year. Twenty-five railway companies have united 
for this purpose, and will issue railway stamps of four- 
pence and eight-pence, which will carry parcels of two 
and four pounds weight respectively all over the lines. 


At a meeting of the Brooklyn Board of Supervisors 
on the rgth., the bids received from contractors for 
erecting the proposed new jail were referred to the Jail 
Committee, The highest bid for the mason and iron 
work combined was $275,000, and the lowest bid for the 
same work was $182,000. 


A deputation from the Ottawa Iron & Steel Com- 
any waited on the Premier and Minister of Public 
Works of Canada, and requested the Government to 
pass such legislation as would encourage and develop 
the new industry. The Premier said the matter would 
receive the Government’s most serious consideration. 


The Directors of the Northern Pacific Railroad met 
in New York on the 19th. Forty-eight proposals for 
the construction of the Missouri Division of the road 
were opened, and the lowest bid for the first one hun- 
dred miles, to be completed by the tst of November 

{ next, was accepted, and the board ordered a revision of 
the surveys of the second one hundred miles to the 
Yellowstone, preparatory to letting the work on that. 


The following are the estimates---presented by the 
United States Chief of Engineers---of the amounts that 
can profitably be expended on Northwestern river and 
harbor improvements during the fiscal year endin 

une 30, 1880, The appropriations for the works wi 
made toward the close of the present session of Con- 
gress: Chicago harbor, $125,000; Calumet harbor, 


$40,000 ; St. Mary's Falls Ship Canal (Mich.) $395,000; 
Port Huron harbor, $230,000; Detroit River, $100,000; 
Ontonagon harbor, $50.000; Eagle (Mich.) harbor, 
$10,000; Marquette harbor, $78.873 ; Manistee harbor, 
$30,000 ; Pentwater harbor, $29,200; White River har- 
bor, $24,891 ; Muskegon harbor. $8,898 ; Grand Haven 
harbor, $20.148 ; Black Lake (Mich) harbor, $22,000 ; 
Saugatuck harbor, $10,000 * Charlevoix harbor, $30,- 
000; Frankfort harbor, $13.200 ; South Haven harbor, 
$25,000; St. Joseph harbor, $19.216 ; Duluth harbor, 
$50.000; Illinois River improvement, $100,000; Mil- 
w-ukee harbor. $15,000; Racine harbor, $20,000; Ken- 
osha harbor, $20,000; Sheboygan harbor, $8,000; Port 
Washington harbor, $25,000; Manitowoc harbor, $21,- 
682; Two Rivers harbor, $40,000; Ahnapee harbor, 
$25,000; Green Bay harbor, $12,000; Sturgeon Bay 
harbor, $60,000; Menomonee harbor (Wisconsin and 
Michigan), $40,000; Fox and Wisconsin improvement, 
$740,000; total, $2,471, 108. 


THE NORTHERN PACIFIC 


The widely published advertisement of the Northern 
Pacific R. R. Co., calling for proposals to build the Mis- 
souri division of its road, from the Missouri River to 
the Yellowstone, a distance of 205 miles, excited great 
interest among professional contractors throughout the 
country. The bids were advertised to be opened at 
the regular meeting of the company’s directors on the 
18th of December. 

The Board met and forty-eight bids were opened, 
and ordered to be arranged and classified for compar- 
ison. 

The following is a list of the bidders. Among the 
names will be recognized many of the best known rail- 
road builders in the United States: 


Samuel P. Sneider, Minneapolis, Minn, 
P. Keating & Co., Pittsburg, Pa. 
Geo. R. Chittenden, Chicago, Ill. 
S. A. Harrison & Co., Milwaukee, Wis. 
McArthur Brothers, Chicago, I) 
Wm. L. Patterson, Sterling, Ill. 
De Graff & Co., St Paul, Minn. 
Langdon & Co., St. Paul, Minn. 
James Bellows & R. J. Campbell, Rochester, N. Y, 
Willis Phelps & Co., Springfield, Mass. 
John A. McLean & Co., Bismarck, Dakotah Territory. 
Samuel Walton, Cumberland, Md. 
Henry Reed & Sanger, Joliet, Tl. 
Reynolds Saulspaugh & Co.,Rock Island, 1!!! 
C. C. Smith & Co., La Crosse, Wis. 
Wilson & Co,, Philadelphia, Pa. 
Harris Brothers & Co., New York, N.*¥. 
k. R. Bridgens & Co., Jersey City, N. } 
Condon & Harris, Jersey City. 
T. C’ Platt, Skinner & Co, Oswego, XN. Y. 
Miller, Savage & Co., Lykens, Pa. 
T. E. Canda & John Ross, New York City 
Van Duser, Woods & Co., Rochester, N.Y 
Driesbach, Doty & Co., Somerville, N. J. 
Donohoe & Shields, Flemington, N. J. 
George W. Cram, Norwalk, Conn. 
- J. Newman & Co., Brooklyn, N. Y. 
Lawrence & De Wolf, Minneapolis, Minn. 
Walker & Clark, Peeksville, N. Y. 
Bassett & Lovejoy, Minneapolis, Minn. 
George A. Brackett & Co., Minneapolis, Minn. 
J. R. Black & Co., Philadelphia, Pa. 
J. R. Price & Co., Oskaloosa, Iowa. 
F. A. Page & Co., New York. 
Samuel McDonald, Pelican Lake, Minn. 
J. H. Dewees & Co., Pittsburgh, Pa. 
Eutis & Day, Minneapolis, Minn. 
J. B. McLean & Co., New Tacoma,W. T. 
Pattison & Lassell, Adrian, Mich. 
Wm. Chandler, Minneapolis, Minn. 
Henry Collins, Detroit, Mich. 
Peterson & Anderson St. Paul, Minn. 
Jenks & Co., Minneapolis Minn. 
Hack, Hadley & Guptil, Fargo, D. T. 
Nelson, NcNeil, Eau Claire, Wis. 
Donald Stevenson, Mason & Co., Bismarck, D. T. 
Gillett, Fritz & Sherer, Hudson, Wis. 


In a year the Northern Pacific Railroad will be in 
working order to a point 100 miles west of Bismarck, 
on the Missouri River. This will give easy access to 
the Black Hills region. A meeting of the Directors of 
the Company was held on the roth at its New York 
office, No. 23 Fifth avenue. Bids for building 205 
miles of the road, from the Missouri to the Yellowstone, 
were all in on Monday. On Tuesday they were 
opened, and the Directors took action onthem. There 
were forty-eight bids, about one-half being for the first 
hundred miles west of the Missouri. These ranged 
from about $4,000 to $5,000 a mile, said by one of the 
officers to be about one-third less than it cost to build 
most Western roads. Several of the lowest bids were 
accepted for the further tormality of examining into the 
means and responsibility of the contractor. It was said 
that a New Jersey contractor and a New York firm 
were the lowest bidders, but the names of the probably 
successful contractors are withheld. 

After some discussion, the Directors resolved that 
only 100 miles of the Missouri Division should be built 
now. It was reported a few days ago that the Com- 

any intended to arrange for the building of the road 
‘or its Government land. A Director said that cash 
would be paid for the construction, the money to be 
raised on a first mortgage bond on the new 100 miles of 
road. 

It was deemed impracticable to build the remaining 
105 miles of the Missouri Division without first making 
a better survey. These ro5 miles lie across the Sioux 
country, and, owing to the prejudice of “ Sitting—Bull ” 
to topographical science, the line was hastily laid out. 
During the coming year an instrumental survey will be 
made. This year cross-ties Mor the first 100 miles, will 
be cut on the Company's land ; the iron will also be 
worked and everythi t in readiness to begi ees 
ing before the spring is far advanced.—M. 7. . 





